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Fuci. Tae Fuci constitute a tribe of plants commonly inclu- 
“~~ ded, along with Ulvz and Marine Conferve, under the 

more general title of Submersed , or Thalassio- 
phyta, om bcraocios marine, and. @ure a plant), 
and well known in»this age a the ular name 
of Sea Weeds, (a familiar ap sak dleomioakad 
not scruple to employ). In Scotland, the name wrack 
(probably from the French varec) is often applied 
to those fuci which are cut on the shores for. the 
manufacture of kelp. In the Sexual System, the fuci 
form part of the third order, , of the last class 
Cryptogamia ; an order in which Linneus included 
Jungermannia, and the other genera now denominated 
Hepatice. In the system of Tournetort, they form 
part of the second section, Plante marine, &e. of the 
17th class, Asperme vulgo habite. The word fucus, 
(Qvxes), which means a paint, may be 8 abbole to al- 
lude to the quality possessed by some of the small red~ 
dish species, of affording a sort of rouge. 

It is not easy to class the thalassiophytes with any of 
the families of land plants. In the most recent. syste- 
matic works, they are placed after the Tremelle, 
with which they are connected by the Ulve. To 
the Lichenes, which follow them, they are more close-~ 
ly allied: So great is the affinity of one little species, 
Fucus pygmeus, * that in the Flora Danica it is de« 
scribed by the name of Lichen confinis, and in the 
Methodus Lichenum of Dr Acharius, as a Stereocaulon. 
The general resemblance between the rein-deer lichen 
and two plants by Mr Turner, in his History of 
Fuci, F, viscidus, t.119, and F. amphibius, t. 109, is 
striking ; and the ramuli of F.-€hemnitzia, (t. 200), 
greatly resemble the shields of Parmelia perforata ele- 
vated on peduncles. If more illustration be wanting, 
it may be noticed, that four different species of sea- 
weed have, at different times, on account of their si- 
prec we to lichens, received the trivial name of /- 
cl S. 
In.some of the fuci, other striking resemblances to 

certain land »plants may be traced ; but these are of 
no importance towards their classification. To creep« 
ing land plants, they are allied by a curious family, 
known by the title of Caulerpx, to be afterwards 

* Excellently figured in Lightfoot’s 
figure of it is, in general, referred to) 

VOL, X. PART 1. ‘ 

THE 

EDIN BURGH ENCYCLOPADIA. 

CE Or. 
described. » In general appearance, some fuci resemble 
filices, and. others musci: ._F. membranaceus, (Zurn. 
t. 158), and F., Woodwardia, (Ner. Brit. p, 13, t. 6), 
are very like ferns of the genus Woodwardia ; and the 
frond. of F. scalpelliformis, (Turn. t. 174), has a great 
similarity to some mosses of the genus Fissidens. 

_ With the animal kingdom, sea-weeds are connected 
by I. tomentosus, and F. bursa, (Zurn. t. 135, 6,) 
both of which resemble sponges in imbibing water, 
and giving it out on being pressed ; and also in emit~ 
ting a peculiar disagreeable odour a few hours af- 
ter being taken from the sea. F. bursa, indeed, is 
classed, both by Linnzus and Pallas, as a zoophyte. 
F. simpliciusculus, of Turner, (t. 175), and F, lycopo-« 
dium, (t..199), approach very near to that. class of 
beings; but, of all others, a small caulerpa, found by 
Mr Brown.in King George’s Sound, attached to my-« 
tili, and. lately figured by Turner, under the title of 
F. peniculus, (t.228), forms a link that most closes 
ly unites sea-weeds to the animal kingdom. 

If itis a.difficult task to distinguish and arrange the 
vegetable productions of the surface of the earth, which. 
can be examined at. all, seasons, the difficulty is eyi- 
dently greatly increased in regard to marine plants. 
In these last the organization is more simple, and con- 
piss reacts they exhibit fewer distinctive characters ; 
and their place of growth almost precludes the pos« 
sibility of watching their progress and reproduction. 
Those best, able to. delineate their characters are often 
situated at a distance, and must decribe from the exa- 
mination of specimens not always judiciously selected 
by. others ; frequently from such as are torn from the 
rocks, and thrown ashore in storms, when the root or 
means of attachment is generally wanting. 

The older. botanists, such as Clusius, the Bauhins, 
Barrelier, and gg a contented ng Nc win gi- 

ing very short descriptions, or a few figures of sea 
aa PO bout, the Se Reaumur first examined 
the parts of fructification in some fuci.. He fell into a 
mistake similar to that which long prevailed concern- 
ing the seeds of ferns and mosses ; in considering as 
seeds what are. truly capsules, or tubercles, containing 
seeds. . The opinions of Reaumur seem to have been 

Flora Scotica, p. 964, 't. $2, (The first time that any species of fucus is mentioned, a good 

A 
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almost implicitly adopted by botanists down to the close 
of the 18th century. The celebrated Linneus had too 
much to do in reforming the arrangement of phenoga- 
mous plants, to pay very great attention to the cryptoga- 
mia. His situation at Upsala was certainly not favour- 
able for the investigation of the submersed alge, and his 
herbarium contained but peer a few ies; 
yet he described near 60 species of fuci. In 1768, Gmelin 
published, in 4to, his Historia generalis et specialis Fuco- 
rum, a work in which he not only céllected whatever 
was previously known, but added very considerably to 
the stock of knowledge. Indeed, considering it as the 
first general work on this branch of natural history, the 
author deserves great praise. He divided the plants of 
which he treated into nine orders: Vesiculosi, Globu- 
liferi; Penicilliferi, Corallini, Membranacei, Radicati, 
Agara, Tremelle, and Ulve. He described 101 spe- 
cies ; of which number he considered 37 as new, for he 
gives no synonimes with them. Linneus’s name is gi- 
ven to 27 species only. His notions, in general, con- 
cerning the fructification of fuci, and particularly the 

' supposition of uniserual and asexual plants, were ra- 
ther crude, and have not been adopted. 
The numerous fuci which inhabit our own shores, have 

been gradually illustrated by’a series of writers since 
the days of Ray, who enumerated a many in his 

Nillenius. Synopsis. Those kinds of algee which Dillenius con- 
sidered as entitled to a place in his Historia Muscorum, 
which were chiefly Conferve, he arranged a¢cording 
to general habit and structure. But in the minute 
kinds, the want of a microscope has often led him into 
error; for instance, to describe as jointless, plants in 
whichythe dissepiments are obvious under an ordinary 

Withering, lens, Withering, in his Atrangement of British Plants, 
gives descriptions of a number of’ species. He subdi- 
vides the genus into several sections: those with blad- 
ders ; with pod-like leaves ; necklace-like, or jointed ; 
flat; eylindvical; and capillary: the flat he farther dis- 
tinguishes as either mid-ribbed or ribless ; and these he 
still further separates, as either opake ‘or pellucid : 
both the cylindrical and capillary he likewise subdi- 
vides by the same character of opake and pellucid. 
Hudson, in his Flora Anglica, is remarkable for care 
and accuracy ; in evidence of which it may’ be men- 
tioned, that his nomenclature is seldom altered by 
that most scrupulously exact naturalist Mr Turner 
of Yarmouth, in his writings on this branch: of iia- 

Lightfoot. tural history. The descriptions of Lightfoot, in his 
Flora Scotica, when made from specimens picked up 
by himself, and examined on the spot, are highly cha- 
racteristic and luminous, The Nereis Britannica of 

Stackhouse, Stackhouse, which appeared, in fascictili, between 1795 
and 1802, has very considerable merit. The author had 
good opportunities of examining the English sea-weeds, 
as he resided on the shores ‘of Cornwall. He divided 
the genus Fucus into several genera, chiefly accord- 
ing to the fructification; and although he was but 
imperfectly acquainted with this, his arrangement 
deserves attention, and shall -be afterwards detail- 

Linneus. 

Gmelin. 

Ray. 

Hudson, 

Velley. ed. - Major Velley’s figures, which are highly finish- 
ed, and his dissertation on the propagation of fuci, do 

Goodenough 4iH great credit. In the third volume of the Trans- 
and Wood- “ctions of the Linnean Society, the ‘Bishop of Carlisle 
ward. and Mr Woodward not only gave a most accurate 

summary of the state of knowledge with regard to 
British fuci; but added several new species, and 
amended the specific characters of others. In the 

, course of editing the extensive periodical work English 
abn E. Botany, Sir James Edward Smith likewise added se- 

veral new species to the list. In 1802, Mr Dawson 

Turner, of Yarmouth, produced his Synopsis of British _ Fuci- 
Fuci, a valuable little work, which gave the most en- 
couraging earnest of what might be expected from this 
writer, in his great work on fuci, then only pro- Turner. 
jected, but the publication of which is now consider- 
ably advanced. 

In the Philosophical Transactions for 1796, M. Cor- Corréa da 
réa da Serra, a Portuguese-.naturalist of merit, publish- Serra. 
ed his remarks on the fructification of those fuci which 
are furnished with distinct receptacles. In the fol- 
lowing year, Dr Albert William Roth of Bremen pub- Roth. 

History. 

lished his Bemerkungen iiber das Studium der cryploga- 
mischen Wassergewichse, in which he divided cryptoga- 
mic water plants into new genera, to be afterwards 
mentioned. In the Catalecta Botanica of the same 
writer, considerable additional light has been thrown 
on marine plants, particularly by the communications 
of Professor Mertens of Bremen, characterised by Mr 
Turner as one of the most able algologists of the pre 
sent day. Professor Esper’s [cones Fucorum cum cha- 
racteribus systematicis, §c: in 4to. appeared in 1799. 
It isa useful work, though, as the author described’ 
and figured from dried specimens only, both his de- 
scriptions and representations are. occasionally imper- / 
fect and unsatisfactory. Professor Weber and the late Weber an¢ 
Dr Mohr, in their Beitriige zur Naturkunde, haye-en- Mohr. 
deavoured to subdivide the genus Fucus by the charac~ 
ter and disposition of the seeds ; and in the course of 
this attempt, have made many excellent observations om 
this tribe of plants. In 1803, Baron Xavier du Wulfen: wrutfen, 
published: a little work; entitled Cryptogamia Aquatica, 
containing some useful information concerning fuci: : In 
the Flora Danica, published in folio, at the expence of 
the Danish government, (a lesson to/governments that 
are more rich and powerful,) a number. of fuci, from 
the shores of the Baltic, and likewise from the distant 
settlements of that industrious nation, have been» 
and described by the successive editors, Oeder, | Vahl, 
and Hornemann. Several other foreign writers have, 
at various times, contributed to a general knowledge 
of fuci ;. particularly the Count Ginanni, Ravennate, 
Bishop Gunner in his Flora Nelboailina iE asiegead in 
his History of Amboyna, Seba in his Thesaurus, and 
Forskael in the Flora Aayptiaco-Arabica. 

The French have of late distinguished themselves in 
this branch of natural history. The labours of Des 
eandolle deserve much praise. There is a very good 
general account of fuci given by M. Poiret, in the botani- 
eal part of the Excyclopedie Methodique, The Flora At- 
lantica of Desfontaines is a work of great merit. But 
above all, M. Lamouroux of Agen, now Professor of Na- 
tural History at Caen, has studied the fuci with uncom- 
mon diligence and success.’ He» published, in »1804, 
dissertations on several new or rare species ; and in 
1813 he gave a new arrangementiof the family, in the 
twentieth volume of the Annalesdu Museum d? Histoire 
Naturelle. Of this arrangement we think it-right to 
give a pretty full account, because at present itis the 
best. We must however confess, that in ouropinion 
there has been some precipitaney: in bringing it before 
the public. It would certainly have been .far :bet« 
ter, first to have published descriptions and figures 
of the many species inedite teferred to by the author, 
and to have. left the classification to the last. This 
is the plan wisely adopted by Mr Turner; and cir- 
cumstances seem to intimate, that the French natu- 
ralist has not been entirely free of a wish to anticipate 
our countryman: , But, in any case, it may be deemed 
fortunate for Mr Turner, that M. Lamouroux has ac- 
tually given his views to the world ; for while. the can 

Esper. 

French 
writers. 

Lamou- 
TOUXx. 
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dour of the former will induce him to bestow all due 
honour on any rival arrangement, we confidently trust 
that he will not suffer his own sound judgment to be 
shackled, but will , unembaxrassed, on the foun- 
dation which he has so well laid, ‘to rear a system wor- 
thy of his name ; and we are therefore not displeased 
to find it announced as his opinion, that previously to 
any permanent classification being established, it will 
be to reduce the present genera, Fucus, Ulva, 
and Conferva, into one mass, and to proceed in ar- 
ranging de novo. ‘ I 

he first fasciculus of the Historia Fucorum, or Ge- 
neral History of Fuci, by Mr Turner, was publish- 
ed in 1807. Above fe fasciculi have now, (1815) 
come out; in which about 240 species have been 
described and illustrated. We speak the opinion of 
very competent judges on the Continent when we 
say, that Moth the descriptions and the coloured en- 
gravings are admirable, and do honour to the country. 
The latter are chiefly from drawings from the ta 

neil Mr William Jackson Hooker, well known 
or his Tour in Iceland, and his beautiful monograph 
of the Jun niz. Never, as remarked by Sir 
James Edward Smith, was there a more perfect com- 
bination of the skill of the painter and ‘the botanist 
than in this work. It is meant to include figures of all 
those plants which have, by Linnzus and subsequent 
botanists, been arranged under the genus Fucus. Many 
new species have already been added, communicated 
by distinguished botanists and travellers, particularly 
Mr Robert Brown, (the associate of the unfortunate 
Flinders), who remained for more than a. year about 
Van Diemen’s Land and .Kent’s Islands, and had thus 

'€ precious opportunity of collecting the marine plants of 
those distant countries, which he did not fail,to improve. 
The fuci collected by Lord Valentia and Mr Salt, in 
the Red Sea, also enrich the work; and Professor 
Mertens has communicated the Asiatic fuci collect- 
ed in the first Russian voyage round the world, in the 
ships Newa and Nadeshda, The distinguished Dr 
William Wright, of Edinburgh, freely communicated 
those ‘he had gathered on the shores of Jamaica, during 
his residence in that island. _ The illustrious Presidents 
of bys Royal and the Linnean Society (Sir Joseph Banks 
and Sir i. E. Smith) are likewise contributors. The 
descriptions by Mr Turner are ample and luminous, 
and are given both in Latin and English. | Particular 
care is bestowed in illustrating the physiology and 
fructification, and on this account the work a Oe 
interesting. In no botanical production was there ever 
greater attention paid to minute accuracy ; and some 
very general allegations .of occasional incorrectness, 
thrown out by Lamouroux in the Annales du Museum, 
are perhaps sufficiently confuted by this fact—that not 
one instance of real error is specified by the critic. The 
names at present attached to the plants by Mr Turner, 
may, in some measure, be considered as tem 5 at 

-least new generic names must be adopted. It is rO- 
bable, however, that, in the arrangement with which 
he is to conclude his work, few of the specific or trivial 
names will need to be changed. Every classification of 
fuci must, in the present state of our knowledge of 
them, be to a certain extent artificial ; but from. this 
author, as near an approach to a natural arrangement 
as possible, may confidently be expected. 

Explanation of Terms. 

Before going farther, it seems oad to explain, in 
a general way, a very few terms, chiefly connected with 
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‘saria, dated 1771. 
Service to botanists in here preserving it. Not 
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the fructification of the fuci, as these terms must fre- —_ Puci- 
quently recur in the ipnea sept pers of this article, and “yo” 
are scarcely to be found explained in elementary books, 
as applicable to this class of plants, 

By a receptacle is meant a process, often resembling Receptacle. 
a pod, and generally containing many tubercles, which pare 

in contain the seeds, as in Claudea elegans, (Plate CCLXI. 
CCLXI. Fig. 3.) ; F. vesiculosus, Fig. 4.; and F, no- Figs. 3, 4, 
dosus, Fig. 5. at aaa. e 

Tubercles are nearly solid, generally roundish, often Tubercle. 
composed of minute fibres, among which the seeds lie ; 
they frequently resemble pimples or warts, and are of- 
ten Ay her: or marked with a pore; frequently clus~ 
tered together ; sometimes half immersed in the frond; 
sometimes on short peduncles. See Plate CCLXI. Figs. 
3, 4,5, above referred.to; and also Fig. 7. ‘ Fig. 7. 

Capsules ave seed-vessels, often partly hollow ; fre. Capsule. 
quently placed singly ; smooth on the surface; some- 
times spherical, but often of a lanceolate shape, like 
minute silique. See PlateCCLXI. Fig. 10. spherical Figs. 10, 
capsules ; Fig. 11. lanceolate capsules. In some cases, !!- 
it may be observed, the terms tubercle and capsule 
become nearly synonymous; they seem to be used al- 
most promiscuously by Mr Turner, in speaking of Per 
ticular species, as F. bracteatus, gigartinus, and kali- 
formis, (Turn. t. 25, 28, 29.) 

Vesicles are the air-bladders, well known in F. vesi- Vesicle. 
culosus, Plate CCLXI. Fig. 4.6; and nodosus, Fig, 
5.6, and others ; but these vesicule have no connection 
with the fructification. 

Previous to the account of Lamouroux’s system, it 
may be right to notice very shortly some of themethods 
suggested since the time of Linnzus and Gmelin, par- 
ticularly those of Walker, Stackhouse, Roth, Decan- 
dolle, and Wahlenberg. 

Dr Walker's Method. 

The method of Dr John Walker, late professor of Method of 
natural history in the University of Edinburgh, was Dr Walker. 
never published ; but it has been kindly communicated 
by his friend Mr Charles Stewart (author of Elements 

» in ;2 vols, 8yo. 1801, and editor 
of the new edition of Dillenius’s Historia Musco- 
rum), as, contained in vol. 6th of the Doctor's Adver= 

We trust that we do ‘an acceptable 
at it 

is preferable to some later methods, but that it consti- 
tutes matter of some curiosity, and enables us to trace 
the prgetss of the science. It has besides been indi- 
rectly alluded to by Mr Turner, in his Historia Fu- 
corum, vol. i. p. 96. 

Dr Walker divides the submersed alge into fourteen 
genera: Cervina, Flabellaria, Bombycina, Annularia, 
Nodularia, Catenaria, Fucus, Platyceros, Phasganon, 
Ulva, Chartacea, Plumarium, Neurophyllum, and Spon- 
gia. Of these we shall give a very brief account, stating 
only the essential character, and the description of the 
fructification; and we think that fairness requires that the 
characters and descriptions be given in his own words. 

The Ist genus Cervina or Hornweed, has the fol- 
lowing character: “‘Coriacea, dichotoma, inarticulata, 
Fr. Vesicule terminales vel superficiales, sessiles.” It 
is divided into two sections ; compressed, as Fucus no- 
dosus; and round; as F. fastigiatus, Lin. (rotundus, 
Turn. t. 5.) By vesicule, it is scarcely necessary to re- 
mark, the author means receptacles: He uses dulla@ to 
express air-vesicles. 

2d genus, Fladellaria or Fanweed: “ Coriacea, pen- 
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nata, inarticulata. Fr. Vesicule rotundate solide ter- 
minales.” It is likewise divided into two sections ; 

with’ air-bladders as F. siliquosus (Turn. t. 159); and 
without air-bladders, as F. pinnatifidus, ‘(t. 20.) 

8d, Bombycina or Silkweed: “ Cartilaginea abulla, 

inarticulata, ramis filaientosis. Fr, Vesicule globose, 
solide, ramis solidis.” This includes Conferva scoparia, 
C. tomentosa, and similar plants. 

4th, Annularia or Ringweed :' “ Cartilaginea | annu- 
lata, ramis filamentosis. Fr. Tubercule globose solide 
terminales.” This is subdivided into several sections, 
and embraces a number of Conferve, ‘as C. fucoides and 

nnata of Hudson. ‘in 
5th, Nodularia or Knob-weed: * Herbacea, viridia, 

ramis ‘alternis, capillaceis, nodosis. Fr. Tubercula ra- 
mos “per intervalla occupantia.” This is divided into 
sections, with simple filiform fronds, as Conferva pli- 
eata of Hudson, and with filiform fronds much branched, 
as C. glomerata. 

6th, Catenaria or Chain-weed : ** Gelatinosa, ramosa, 
articulata ; articulis tumidis.”* The fructification was 
unknown to the author. The genus ‘was’ divided into 
several’ sections, with verticillate, Opposite; ' dichoto- 
mous,’ and alternate branches, and included Ulva arti- 
ealata of Hudson, Conferva corallinoides of Linnzus, 
and similar plants. 

7th, Fucus or Wrack: “ Coriaceiis, dichotomus, cos- 
tatus. Fr. Vesicule terminales, intus gelatinose, tu- 
berculis seminalibus rotundis.” This is divided’ into 
sections ; with air-bladders, as F. vesiculosus ; without 
air-bladders, as F. serratus, (Turn. t..90.) ; and with © 
inflated fronds, as F. inflatus of Linneus, now ascer- 
tained to be a variety only of F. vesiculosus. 

8th, Platyceros : “ Palmatus, dichotomus, enervius. 
Fr. Vesicule superficiales, sessiles, sparse, subglobose.” 
This is subdivided into leathery, membranaceous, and 
gelatinous, and, according to Dr Walker, embraces F. 
ceranoides and lacerus of Linnews. “+ 

9th, Phasganon or Tangle: “ Stipitatum, monophyl- 
jum, coriaceum. . Fr. Vesicule  supérficiales ‘globose, 
gelatinose, inter corticem et epidermidem folii tumide.” 
This is subdivided into two sections; those which are 
nerveless or destitute of a midrib, and those which have 
a midrib. The former section ineludes Ph. balteiforme, 
or Sea-belt of Dr Walker, (F?'saecharinus, Lin.) ; Ph. 
Marie or St Mary’s’ thistle; ‘Walk. (F. polyschides, 
Lightf.); and Ph. esculentum,’ or Common tang, Walk. 
(F. digitatus, Lin.) The latter section includes Ph. 
Scoticum, Walk. or F. esculentus, Lin. 

10th, Ulva, or Laver: “ Sessilis, monephylla, mem- 
branacea, enervia. Fr. Tubercula intra membranas, 
Lin.” There are three sections, by means of which 
plants very widely different are brought together: 
1.) Frondescent, including U. umbilicalis, or slake ; 
2) completely tubular, such as the common U, com- 
pressa ; and (3.) tubular, divided by septe, embracing 
B, ert of Linneus, afterwards described (Turn. t. 
86). : 

lith, Chartacea, or Dilse: * Sessilis, monophylla, 
enervia, palmata, laciniata.”’ The fructification was un- 
known to Dr Walker, | There are two sections; mem- 
branaceous and tn age The first includes the com- 
mon dilse; F. palmatus ( Turn: t. 115.), with F. proli- 
fer, (Lightf: t. 30.) and others the second,’ F. gelati- 
nosis of Hudson, the Sea’ ragged’ staff of. Pallas, 353. 
It may be- observed, that- Fucus Sarniensis of Roth, 
(Turn. t. 4%.) was’ known to Dr Walker by the name 
of Chartacea diehotoma. 

12th, Plumarium, or Feather-weed:  Stipitatum, 
cartilagineum, inarticulatim,ramosum, pennatum ; 

FUCI. 
fronde composita. Fr. Globuli laterales sessiles.” This 
genus is divided into several sections, being’ cartilagi- 
nous or membranaceous, and possessing or wanting a 
midrib ; and incluéss F. plumosus, ( Turn. t. 60. ) den- 
tatus, (t, 13.) and others. agpRanntennie = 6 ee 
“13th, Newrophyllum, or Nerve-weed : “ ‘Stipitatum, 

rarhosum ;' foliis membranaceis distinctis. Fr. Tuber- 
cula globosa pedunculata, superficie foliorum.” — F. 
sanguineus is a good example of this genus, (Turn. t. 
36. , . 
7 ae is the last genus of Dr Walker; and he di- 

vides sponges into sessile and branched ; but it is now 
generally admitted that they belong to the animal, and 
not to the vegetable kingdom. : 

Mr Stackhouse’s Method. 

Mr Stackhouse published his arrangement, in his 
Nereis Britannica, about the year 1797. He formed 
six genera: Fucus, Palmaria, Chondrus, : 
Corda, arid Codiim; the characters of which are take1 
chiefly from ‘the’ fructification, ‘but partly from ‘struc. 
ture. ; ye y - rT een f 

pe ruc hb tate Beale character: * Fructification 
a jelly-like mass, with imbedded seed-bearing granules, 
and external conical papille, terminating.” This genus 
is divided into two sections ; with the fruit ¢ |, as 
F. serratus and vesiculosus ; or innate, as F, loreus, 
( Turn, t..196.) met 

lossy, polished on 2. Palmaria. Skin’ smooth, gl 
each side, with a colourless mucus within ; forming to- 
gether a thick consistent’ substance, with the seeds very 
minute, naked; orbicular, of the colour of the skin of 
the plant, disposed in patches or in lines, just within 
the surface of the cuticle,” This includes F. digitatus, 
(Turn, t. 162.) and edulis, (114.0 

"3. Chondrus. © Pructifieation an ovate Hpi imbed- 
ded pericarp, containing seeds ina clear mucus, and 
prominent on either surface.” "This enibracés only one 
species, F. crispus, and its numerous varieties. (Turn. 
t. 216, 217.) a 

4. Spherococcus.  Fructification, external globular 
pericarps, adnate or immersed 5» e or pedunculate ; 
containing seeds as in the others.” ‘This genus is sub- 
‘divided into several sections; with distinct leaves, as 
F. sanguineus; with a midrib, as F. alatus, (Turn. t. 
160.) ; with a compressed frond, as F. coccineus ; or a 
round frond, as F. rotundus. ~ 

5. Chorda. “ Fructification a mucous fluid in the 
hollow part of a cylindrical frond, with naked seeds af- 
fixed inwardly.” The principal example of this genus 
is F. filum. 

6. Codium. ‘ “ Fructification invisible to the naked 
eye; frond roundish ; soft and spongy when wet; vel- 
vety when dry.” This embraces only the sponge-like 
fuei, particularly F. tomentosus, a fine downy or spon, 

set, sea-weed found on the south-west shores of E 
(Turn. t. 135.) 

Mr Stackhouse expresses his conviction, that his ge« 
nera Fucus and Spherococcus will soon fall to be furs 
ther divided into several new genera; and he mentions 
some species having anomalous fructification, particu- 
larly F. ligulatus, (F%. Scot. t. 29.) and lycopodiodes, 
(urn. t. 12.) to which he had not been able to give a 
place in his arrangement. 

Dr Roth's Method. 

es, ' oye Method of 
Dr Roth, in his Catalecta Botanica, and in his Re- Roth, 

tt 
4 
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Water Plants, out articulations, bearing tubercles full of globules, Puci. 
Ceramium, Batra which globules " to be capsules. This ae Sy 

the species of Dr Dottcancend division of Ceramium, 
with articulations, those of the first being sent back to 
the genus Fucus: it likewise embraces the marine Con- 

Ruci. marks on the Study o Pepa 
= poses the followi ~ pete ucus, u 
- chospermum, Conferva, Mertensia, Hydrodictyon, Ul- 

_ ‘va, Rivalaria, Linckia, and Tremella. The plants usu- 
ally denominated sea-weeds, are contained in. four of 
these genera, viz. Fucus, Ceramium, Conferva, and 
Ulva. 

' Fucus is characterised thus: ‘ Vesicles (receptacles 
, imbedded in the substance of the frond, an 

furni with mucifluous pores.” " 
Ceramium thus : eee oo proasitee 

- “naceo-cartilaginous, with adnate iferous capsules.” 
Of Se wendhanarn two divisions’ Ist, With unie 
form ca fronds, containing some of the more 
slender nt 0 bg _ ee Pat nin tn a 
ve; 2d, Wi e fronds irregularly jointed, comprehend- 
ing the jointed fuci, and the a of the capsuli- 
ferous conferve. It may here be noticed, that Mr Stack-~ 
house at one time, while the French revolutionary wars 
prevented the naturalists of this country from knowing 
what was done by their brethren on the Continent, pro- 
posed td constitute a very different genus, embracing 
the broad smooth-fronded fuci, under the title. of Cera- 
mium; but that he afterwards dropt. that. name, and 
substituted the appropriate one of Palmaria.. - 

. The Conferve of Roth, are defined as consisting of 
small tubes, or herbaceous filaments, with granules of 
fructification scattered on the inside coats of the tubes ; 
and the Ulva, as presenting expanded dia mem- 
-branes, with granules of imbedded fructi nm princi- 

ly towards the margins, which the Doctor consi- 
mare as liable first to decay, and thus to liberate the 

$. ; 

- M. Decandolle’y Method: 

M. Decandolle, in the Flora Gallica, and Flore Fran- 
“ gaise (1805), has given an arrangement of the submer- 

sed alge, chiefly founded on the writings of Dr Roth, 
and M. Vaucher of Geneva. Eleven genera are enu- 
merated: Nostoch, Rivularia, Ulva, Fucus, Ceramium, 
Diatoma, Chantransia, Conferva,  B mum, 

‘ Hydrodictyon, and Vaucheria. Of these; Ulva, Fucus, 
and Ceramium, comprize the sea-weeds. : 

' Ulva includes all those with membranaceous fronds, 
in which the seeds or ca 
epidermis, without any means of being discharged but 
by the destruction of the frond itself. The genus seems . 
rather heterogeneous, and is divided into no fewer than 
six sections: (1.) Those that are gelatinous within, as 

_F. tomentosus ; (2.) Those that are tubular, as the well- 
known Ulva compressa ;. (3.) Flat, without peduncle, 
and without mid-rib, as U. umbilicalis, or laver ; (4.) 

-Flat, with a longitudinal mid-rib, as F. membranaceus ; 
“(5.) Flat, with a peduncle, as the well-known tangle F. 

igitatus ; (6.) Flat, marked with transverse ‘zones, as 
+ pavonia. A : 

ft Fucus is charaeterized as flat or filiform,, with the 
seeds or capsules united in groups or tubercles, some- 
times lateral, sometimes terminal ; the seeds being dis- 
charged by a distinct external pore. This description 
takes in a part only of the plants usually considered as 
fuci, ee ly F. vesiculosus, serratus, siliquosus ; 
some having, as already noticed, passed to- the genus 
Ulva, and others, as F. filum, going. to the following 

us. 
_Ceramium is — by having filiform fronds, 
which are either simp 

psules ‘are »placedunder the ., 

or branched, and with or with- 

ferve, The genus Conferva of the Flore Francaise is 
confined to those fresh-water species which were hud- 
re together by Linneus, under the name of Conferva 

ata, 

Dr Wahlenberg’s Method. 

Dr Wahlenberg * proposes the division of the Linnean Method of 
genus Fucus into three genera, or rather tribes: Fucus, Wl 
properly. so-called ; Spharococcon ; and Palmaria. berg, 

1, Fucus : “ Semina in capsulis poro dehiscentibus, 
aggregatis, frondi immersis ; stimulque adsunt vesicu- 
le simplices seu articulate.” This includes F. serratus, 
vesiculosus, siliquosus, nodosus, loreus. 

2. Spheerococcon ;. “ Semina in capsulis imperforatis, 
solitariis, superficialibus ;_ simulque adsunt granula 
immersa-in appendicibus foliorum, fere ut in conferyis.” 
This takes in F. sanguineus, alatus, plumosus. 

3. Palmaria: “ Semina solitaria nuda, in frondium- 
superficie.” This includes the large fuci, as F. digita~ 
tus, and saccharinus, (Turn. t. 163.) 

He adopts the following subdivisions : 
(1.) Frondescent, with:a simple mid-rib or nerve in 

the centre of the frond ; as. F. serratus and vesiculosus. 
(2.) Frondescent, with branched veins or nerves ; as- 

F, sanguineus, and sinuosus, (Turn. t. 35.) 
(3.) Stipitate, with a simple stem, proceeding. from 

a fingered root, and spreading out into a broad frond ; 
as F. digitatus and. saccharinus, 

(4.) Foliaceous and stemless, membranaceous, with- 
out nerves or veins ; as F. palmatus, and canaliculatus 
( Turn, t. 3.) 

(5.), Caulescent, with. distinct fruit-bearing processes, 
(i: e. receptacles), which are deciduous; as F, siliquosus 
and nodosus. 
'(6.) Caulescent, naked and compressed ; as F, loreus 

and plumosus. 
(7.),Filiform, with spherical fronds; as F. filum 

and. lycopodiodes. 

M. Lamouroua’s Method. 

Lamouroux, far from confining himself tothe fruc- 
tification as-the basis of his divisions, derives his cha- 
racters from every part of the plant, .or even from any 
remarkable accessary circumstance. He-divides all the 
thalassiophytes, into. six Orders, viz. Fucacex, Flo- 
rise an Dict otee, Ulvacez, Alcyonidee, and Spongo- 

exe 

Most of the species of this family have distinct stems 
and leaves... In,the stems of the larger kinds, particu- 
larly in F. digitatus, may be observed parts analogous 
to the epidermis, bark,.wood and pith of land: plants. 
The Fucaceze are readily tornin a longitudinal direction, 
and a-well.characterized fibrous organization, is then 
displayed, . In general the fibres are divided by septa ; 
the partitions-being more distant and of. a looser tex- 
ture than inherbaceous plants. In most of the Fucaces 
the organs of fructification are complicated ; According 
to Lamouroux, the seeds are inclosed in capsules ; these. 

* Georgii Wahlenberg Flora Lapponica, Berlin, 1812, 8yo.. 

The. Jirst order, Fucace®, is the most numerous. 1: Fuce- 
They are distinguished: by their “ woody structure, and CE. 

. their colour being somewhat olive, drying to blackish.” 
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capsules are themselves enveloped by a particular mem- 
brane, and form tubercles; and these tubercles are group- 
ed into polymorphous masses. These masses are at- 
tached to the branches or to the extremities of fronds; 
they contain a mucilaginous matter, the quantity and 
viscidity of which increase as the seeds ripen; and 
when they are dispersed, it disappears with them. The 
fronds of the Fucacez vary in composition, situation, ge- 
neral or particular shape, with or without nerves ; ex- 
hibiting a variety almost as great as the leaves of dico- 
tyledonous plants. : 

The Ist genus is Fucus, which is thus defined: 
« Tubercles numerous, collected in cylindrical recep- 
tacles, which are flat or compressed, solitary or in pairs ; 
the root an expanding callous disk.” | This character'has 
no doubt the effect greatly to reduce the numbers of the 
old genus Fucus; but it is still very extensive, and the 
author has judged it necessary to divide it into no fewer 
than eleven sections. Plants which materially differ in 
eneral aspect and habit are still brought together: thus 
. natans, siliquosus, vesiculosus, loreus, and canalicu- 

latus, are arranged under this one genus; while we 
might expect them to form as many distinct genera. 
In specifying the different sections, some of the best 
known or most remarkable species shall be mentioned 
as examples. 

Sect. (1.) With petiolated air-vesicles; leaves dis- 
tinct, either sessile or petiolated. This includes F. na- 
tans and F. bacciferus of Turner, (t. 46, 47.) both of them 
found floating in the ocean, and’ forming much of the 
Mar do Sargasso of the Portuguese. But’ not one Bri- 
tish species falls under this section, unless, perhaps, 
F. salicifolius of Poiret. 

(2.) With petiolated air-vesicles, furnished with a 
terminal foliaceous membrane; as F. turbinatus, (Turn. 
t. 24.) found in the East and West Indies. 

(3.) With oblong vesicles, winged with'a triple mem- 
brane, producing a three-sided or angular appearance. 
A single species only belongs to this section, viz. F. tri- 
queter, (Turn. t. 34.) from the sea near the Cape. 

(4.) With petiolated vesicles lengthening in ‘the 
form of a pod. Highly characteristic of this section, ‘a 
well known British species occurs, F. siliquosus ; but 
the vesicles or air-bladders may be readily overlooked 
by a careless observer, on account of their resemblance 
ae receptacles generally to be found on the same 

t, 
E (5.) The vesicles forming a part of the branches ; 
leaves distinct. For example, F. tamariscifolius of 
Hudson, (F. ericoides, Turn. t. 191.) 

(6.) Fructification at the ends of the fronds, which 
are flat, branched, generally provided with a single 
nerve, and with vesicles. This includes the two very 
abundant and well known species, F. vesiculosus and 
serratus. 

(7.) Vesicles innate in the branches; the fructifica- 
tion on peduncles, This likewise includes a very ge« 
neral species, F. nodosus. 

(8.) Without leaves ; vesicles like a string of beads, 
and covered with the fructification. This section is 
created solely for the very remarkable sea-weed named 
by Labillardiere F. moniliformis, and by Mr Turner 
F. Banksii, § Hist. Fuc. t. 1.) The former name is so 
expressive of the character of the plant, that any change 
is to be deprecated, particularly as the illustrious Pre- 
sident of the Royal Society is already loaded with well 
merited botanical honours. 
_(9.) Without vesicles, and with a single round um- 

bilicated frond at the base of the branches.—This sec« 
4 
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‘Holland. ‘Till, 

Fuci. tion embraces only the remarkable ape F. loreus, 

Method of 
common on many of our shores, and which attracts 
attention chiefly on account of the round umbilicated ;" iy 
frond above mentioned, which, in the early of ou, 
growth, resembles a large peziza, and gives the rocks 
the appearance of being covered with a crop of mush- a 
rooms. d 

(10.) Without leaves and without vesicles; fructifi- 
cation at the ends of the branches, which are channelled. 
—This takes in F. canaliculatus (Turn. t.3.), common 
on our shores ; and F’. Mackaii (t. 52.),a ies found . 
on the west coast of Scotland, and named in honour of 
the discoverer Mr James Townsend Mackay, of the Col- 
lege Botanic Garden, Dublin, an excellent and most de~ 
serving botanist. Pert vo 

(11.) Without leaves or vesicles ; branches cylindri« 
cal, with the fructification at the tips ; as F. tubercula~ : 
tus, (Turn. t.7.) 

2. Laminaria ; With the root fibrous and’ branch~ Laminaria. 
ed.” This generic character is objectionable, 
on the ground that the root is frequently — 
specimens of sea-weeds which are cast ashore ; 5 
on the other hand, the fructification, from which ge< 
neric characters are commonly taken, is also frequently 
wanting, and at any rate it is very little known. Most 
of the laminarize are plants, with broad fronds, 
inhabiting deep places of the shores, where they are 
much exposed to the action of waves, and euros 4 
therefore the strong mode of attachment with whi 
they are furnished, and from which the generic charac- 
ter is derived. Some have air-vesicles, asf. pyri 
(Turn. t..110.), and F. buccinalis (t..139.); and in 
others, vesicles seem entirely wanting. Not only the 
gigantic sea-weeds of the Southern Seas, some of them 
described as more than 1000 feet in length, belong to 
this genus; the largest of the British fuci also fall un- 
der it, the well known great tangles, F.polyschides or 
bulbosus, F. digitatus and saccharinus. = 

3. Osmundaria: ‘ Fructifications minute; oblong, on Osm 
footstalks, situated at the points of’ the: leaves ; the ti 
leaves entirely covered with small spiny mamnille.”— 
This genus, named from its resemblance to some ferns 
of the genus Osmunda, is formed for the sake of one 

ies of trifling size, brought fromthe shores of New 
wever, it be examined by some bo- 

4. Desmarestia: “ Fructification unknown ; branches Desm 
and leaves broad, contracted at ware ace so oo" 
a supported on petioles; the edges garni 
oath winall oines.”—This includes F, aculeatus (Turn. 
t. 187.), which is common on our , and -F. 
ligulatus (t..98.), which is rare: Lamouroux, as well 
as Stackhouse, is inclined to: consider the marginal spi- 
nules as containing the seeds of the plants; but Mr 
Turner has doubts on the subject. 

5. Furcellaria: “ Fructification pod-shaped, subula- 
ted, simple or branched, ‘smooth, stem and branches 

lindrical, and without leaves.’—This includes only 
. lumbricalis (Turn. t. 6.) and its varieties. 
6. Chorda: “ Fructification unknown ; stem simple, Chorda. 

cylindrical, divided by internal dissepiments,”—the Z 
nicula intergerina of Roth. ‘The name Chorda was j 
applied by Stackhouse to a small group of fuci, consisting ; 
chiefly of F.filum and F. thrix. The latter is now known i 
to be nothing but the filum in a young state; so that 
at present F. filum is the only species of this genus. : 

The second order, Fuoripex, are distinguished by ®. Fro 
their “ organization being coralloidal ; their colour be~ P= 
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roux. of the lustre, which they acquire when dead, an 
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ot reddish, and iring lustre on expo- 

Nene air. W Far a yh the Flori- 
ish red colour, but have nothin 

have been exposed for some time, in a moist 
_ State, to the action of light and.air, so as that a degree 
of fermentation may be excited. It is in this order 
that the double mode of fructification (afterwards de- 
scribed) is chiefly to be observed. The leaves of the 
Florideware flat expansions, divided rather than branch- 
ed, proceeding from a cylindrical stem, fixed by a disc 
more convex and less extensive than that of the Fuca- 
cex. The leaf is just an expansion or continuation of 
the stem, and it is sometimes difficult to assign the re- 
spective limits of these All the flat portions are 
reckoned leaf, and all round or compressed _ parts, 
branch or stem. Some of the leaves have nerves, of a 
deeper colour than the rest of the leaf: in these, the 
fructification is situated on the nerves, or at their extre- 
mities. In leaves destitute of nerves, the fructification 
is spread over the surface of the leaf. The size of the 
Floridez is not considerable, none of them much ex- 
ceeding two feet in length. Lamouroux considers them 
all. as annual or biennial productions. : 
He makes two divisions: Ist, With flat leaves, Clau- 

dea, Delesseria, Chondrus : 2d, With cylindrical leaves, 
and wanting leaves, Gelidium, Laurencia, .Hypnea, 
Acanthophora, Dumontia, Gigartina, Plocamium, and 
Champia. mis 

~ 1, Claudea. «« Tibercles in a shaped receptacle, 
which is attached to the nerve masrovgae ss caten 2 
There is only one species, Clandeaelegans, which, accord- 
ing to Lamouroux, is the most beautiful of all sea-weeds, 
for variety of colour, elegance of shape, and delicacy of 
organization, It is certainly the most curious of all the 
tribe. (See Plate CCLXI. Fig. 1, 2,3.) It was found 
on the coast of New Holland by the unfortunate Peron. 
The frond consists of a very fine membrane, which when 
dried is almost invisible to the naked eye, crossed by 
nerves forming a net-work. The fructification, as sta- 
ted in the. generie character, consists of rows of siliques, 
suspended by the two extremities between. parallel 
nerves. . Dried. specimens exhibit fine tints of red, 
green, yellow, and violet, passing into each other in the 
most pleasing manner. It is figured in Annales du Mu- 
seum, tom. 20. pl. 8. fig. 2. from whenee our figure in 
Plate CCLXI.is copied. It is always desirable that a 

eric name should, if possible, s' t some idea of 
kind of plant intended ; but although this could 

easily have been accomplished in the present case, the 
unmeaning title of Claudea has been imposed ;—bor- 
rowed, we are told, from the Christian name of La- 
mouroux’s father, C/aude, and a better proof, surely, 
of filial attachment than of judicious nomenclature, 
«2. Delesseria. « Tubercles spherical, generally com- 
pressed, somewhat like grape-stones (subgigartina), in- 
nate, sessile, or pedunculated, situated on the nerves, 
the branches, the margin of the leaves, or scattered on 
their surface.”—The colours are varied and brilliant. 
From rose-colour, or even bright scarlet, they descend 
to dark: brown, passing through notions: Pee violet, 

when 

and le. Many of them are. parasitical on the larger 
‘sea-weeds, The genus is subdivided into three sections. 

a. With a single longitudinal nerve, simple or branch- 
ed.—This includes. several beautiful species, common 
‘on all our shores, F, sanguineus, ‘sinuosus, alatus, and 
dentatus; with F. ruscifolius, (Turn. t. 15,) found on 
the south coast of England. Seat of the first of 
these, F, sanguineus, Mr Turner remarks, that “ in the 

7 
elegance of-its appearance, and the exquisite colour of 
its. most delicate ely veined leaves, this plant so much ex- 
cels all its congeners, that it carries away the palm with 
no less justice from the vegetables of the ocean, than 
the rose, the flower of the poets, from its rivals in the 
arden.” 

, 6. With the longitudinal nerves. buried in the sub- 
stance of the leaves. _ This takes in F. rubens and la- 
ceratus, found on our shores. The former is admirabl 
described and figured by Lightfoot, in the Flora Scott- 
ca, vol, ii. p. 949. t. 30. under the title of F. prolifer. 
The latter is one of the variable fuci, Mr Turner (Hist. 
Fue. t. 68.) describing no fewer than eight varieties. 
It is F. endiviefolius of the Flora Scotica, t. 32. 
and it is to be observed that the longitudinal veins not 
being readily perceived, have been overlooked by Light- 
foot and others. 

c. Without any nerve or midrib, This includes the 
well-known F., palmatus, or dilse of Scotland, with the 
remarkably variable F. ciliatus, (Zurn. t. 70.) which is 
also eaten; as well as F. edulis, (t. 114.) which, as im~ 

ied in the trivial name, is considered as fit for food. 
. Brodizi of Turner, t. 72. likewise falls under this 

section: this species was found on the shores of 
Nairnshire, by Me Brodie of Brodie, who likewise de- 
tected its fructification, and ascertained the specific dif- 
ferences of the plant. 

3. Chondrus. ‘ Tubercles hemispherical or oval, si- 
tuated on the surface of the leaves, neyer on the edges 
nor the extremities; leaves flat, branched, sometimes 
mamillary.”——The generic name, it will be observed, 
is adopted from Stackhouse; but the character is chan- 
ged. The small black lichen-like fucus, F. pygmeus, 
which covers many of our sandstone and greenstone 
rocks at high-water mark, belongs to this genus. 

4. Gelidium: “ Tubercles nearly opake, oblong, situ- 
ated on the branches or at their extremities.” The ge- 
neric name is derived from the quality which the plants 
possess, of being almost entirely reduced to a gelatinous 
substance, by boiling or maceration. The foreign spe- 
cies of which the swallows in India construct the edi- 
ble nests, Lamouroux considers as belonging to this 
genus. F, corneus (Stackh, p. 61. t. 12.) and F, co- 
ronopffolius (Zurn. t.. 122.) rarely found on the Eng- 
lish coast, are likewise gelidia. 

5. Laurencia: “ Tubercles globular, somewhat like 
stones, situated at the extremities of the branches 

and their divisions.” F. pinnatifidus, the pepper-dilse 
of Scotland, may be mentioned as an example. 

6. Hypnea: “ Tubercles subulated, almost opake.” 
This is named from its general resemblance to the 
branched mosses or hypnums ; but the fructification is 
not readily seen without a lens. F. Wigghii, (Turn. t. 
103) belongs to this genus.- All the species are an« 
nuals, 

7. Acanthophora : “ Tubercles roundish, and spiny.” 
‘The species of this genus are equatorial plants, in gene- 
ral ap nce resembling Hypnex. 

8. zw 266 cag solitary, scattered, innate in 
the substance of the plant; stem and branches fistular.” 
The species are all of very delicate structure, and annuals. 

9. Gigartina: “ Tubercles spherical or hemispheri- 
cal, sessile, like grape-stones, filled with a semitran 
rent mucilaginous substance ; stem uniformly cylindri- 
cal.”—This includes most of the genus Ceramium of 
Roth. It is divided into three sections, 

a. With distinct leaves; as F. subfuscus (Turn. t. 10.) 
and tenuissimus, (t. 100.), not uncommon on our 
shores, 

—\— 
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‘Fuci. b. Without leaves ; stem and branches without con- 

==" tractions ; as F. confervoides, (Turn. t. 84.) purpuras- 

pe of cens (t. 9.) and plicatus (t. 180.) of our shores. 

eens: c. With evident contractions, as F. kaliformis, (Turn. 
Front  t. 29.), articulatus (t. 106.), and opuntia (t. 107.) ofthe 
DEX. British shores. : 

10. Plocamium: “ Tubercles somewhat like grape- 
stones; stems and branches compressed, the extremities 
partitioned, or divided by septa.”—The plants of this 
genus approach nearest to thetruly, articulated sea-weeds 
or marine conferve. They are all annual ; and ‘many 
of them parasitical on the perennial species. The ele- 
gant F. plumosus of our shores belongs to this genus ; 
and the dissepiments in the extreme branches, or pin- 
nz, are beautifully delineated by Mr Turner, (Hist. 
Fuc. t. 60.) It must, however, be remarked, that 
though this new genus is evidently named from F. plo- 
camium of Gmelin (F. coccineus of Hudsonand others) ; 
yet this species, instead of affording a characteristic ex- 
ample of the genus, exhibits no traces of dissepiments in 
its branchlets. 

11, Champia: “ Capsules numerous, somewhat egg- 
shaped ; situated in papille rising from the stem and 
branches.”—This consists only of one species, a native 
of the shores of the Cape of Good Hope. 

The third order, Dictvotea, is distinguished by the 
“organization being reticulated and foliaceous; the 
colour greenish, and not liable to become black on ex- 
posure to the air.” This family consists of four gene- 
xa, Amansia, Dictyopteris, Dictyota, and Flabellaria, 
all of them well characterized by the reticulated organi- 
zation, which is visible with a common lens, or even by 
the naked eye. The fructifications are numerous, co- 
vering the surface of the leaves, on which they occur in 
groups of various shapes. The root consists of a fibrous 
callosity, furnished with very fine long whitish hairs, 
which become yellowish or brown in drying. In some 
species these hairs extend up ‘the stem, or are continued 
on one side of the frond. They increase in number 
with the age of the plant. . They seem analogous to the 
tufts observable on F. serratus, vesiculosus, and natans, 
and are probably secreting and absorbing organs. The 
dictyoteze, which have nerves or midribs, are perennial, 
and are found chiefly in equatorial latitudes : those des- 
titute of nerves are annual, and found chiefly in the 
northern seas. 

1. Amansia: “ Reticulations hexagonal, regular and 
elongated, with the points acute.”"—The species are 
foreign. 

2. Dictyopteris: ‘ Capsules forming masses slightly 
elevated ; scattered over the leaves, which are divided 
by a single nerve.”—All the species are natives of warm 
climates. 

3. Dictyota: ‘ Capsules collected in masses, form- 
ing lines having various directions.”—This is divided 
into two sections: a. Padina, with the fructification in 
transverse, incurvated, and concentric lines: b. Dicty- 
ota proper, with the fructification in longitudinal lines, 
rarely transverse and never concentric, often entirely 
or partially scattered. “The padina are analogous to the 
fuci-corallini of Gmelin, and include those species which 
the late M. Draparnaud proposed to associate as a ge- 
hus, under the title of Zonaria. 

4, Flabellaria: “ Fructification unknown ; reticula- 
tions very fine and intermixed, so as to produce an ap- 
pearance of felt."—-This includes only one species, 
found in the Mediterranean. 

The fourth order, Utvacex, is distinguished by the 
“ organization being herbaceous and uniform, the ¢c- 

1 

Plocamium. 

*Champia. 

3, Dicry- 
OTE. 

Acmansia. 

Dictyopte- 
ris. 

Dictyota, 

¥ labellaria, 

4, Utva- 

CEA, 

lour green, becoming yellowish or whitish in drying.’ Fuck 
—This order comprises four genera, a Pe 
Ulva, Bryopsis, and Caulerpa. It in most of | ethod of 
the species of the genus Ulva of Linnzus and others: youx. 
The organization resembles that of the seminal leaves Utvacrz 
of many land plants, a herbaceous tissue destitute of 
fibres and vessels. The plants of this order abound 
with a mucilaginous matter, in which the colouri 
principle sao Bes mg = the be omasenge Is 
not yet accurately known, It 1s appa very sim~ 
ple, fates to consist of naked seeds sesbelicealson the 
trond at its surface. The bodies which have been taken 
for seeds, however, may in reality prove to be capsules, | 
containing granules or seeds. Jit bet 

1. Asperococcus: “ Seeds solitary, scattered, at first Asperococ 
innate, but afterwards prominent ; stems fistular.”—Of cus. 
this genus, Ulva rugosa, Lin, may be considered as an 
example. 

2. Ulia: “ Seeds solitary, innate in the substance of Ulva 
the plant, scattered, never prominent.”—This genus is 
divided into two sections : ; 

a. With flat leaves; as U. lactuca, latissima, umbili- 
calis, all very common on our shores. ' 

6. With fistular leaves ; as U. com which co« 
vers with its fine green colour almost all rocks where 
brackish water occurs, erate ‘ 

8. Bryopsis: “ Seeds globular, nm, contained in Bryopsis. 
the prt i the branches, which PA ete fistular.”— 7% 
All the species are foreign, , nS 

4. Caulerpa: “ Fructification unknown ; stem cylin- Caulerp.. 
drical, horizontal, creeping, and branched.”—This is a 
curious genus, first described and figured in the French 
Annals of Botany for 1811, by M. Lamouroux. It is 
not clearly ascertained whether some, or perhaps everi 
all the species, should not rather be consid as be- 
longing to the animal than to the vegetable kingdom. 
The organization certainly differs from that of marine 
plants in general, and is more analogous to that of some 
zoophytes. Weber and Mohr rightly remark, that the 
stiff straw-coloured stem of a caulerpa exhibits few traces 
of vegetable organization. Even with the aid of a mi- 
croscope, neither fibres nor reticulations can be detect- 
ed ; an epidermis is observable, and a cellular. tissue, 
the cells of which are so extremely minute, that it is 
impossible to determine their form. The caulerpe are 
destitute of any gelatinous or viscid property. Their 
membranaceous substance, and: their uniformly green 
colour, have induced Lamouroux to place them among 
the Ulvaceze. Sometimes the leaves of a particular spe- 
cies, Caulerpa prolifera, are partly covered with small 
opake points; such leaves have not the brilliancy nor half 
the transparency of the others ; they are of a dull earthy 
green colour. If these points prove to be seed-vessels, 
then is Caulerpa properly placed among the Ulvacee ; 
but the fructification is at present completely unknown. 
The roots are entirely fibrous, like those of many of the 
flexible zoophytes. The Caulerpe grow, not on rocks, 
but on sandy shores, generally near high water mark, 
creeping in the loose sand and soil; and no other sea- 
weeds possess a similar mode of attachment. Viewed 
as plants, they may be considered (as formerly stated) 
as connecting sea-weeds with the vegetables of the 
earth. All the species are foreign, most of them tropi- 
cal. When fresh, they are of a fine grass greet colour, 
which is liable to to a transparent horny white. 
Several of them are ed by Turner, under the 
names of F. pinnatus, taxifolius, clavifer, (Hist. Fuc. t. 
53, 54, 57) ; and he has added some, entirely unknown 
to Lamouroux. Among these may be mentioned, 
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F. cattoides, (¢. 1'71,) brought by Mr Brown from the 
south coast of New Holland; and I’. hypnoides, (t. 173.) 
brought from Kent’s Islands by the same naturalist. 
This last is not 3 for its beauty, but is 
very remarkable for the exterior of the stem being close- 
ly beset with small scales, like some of the fern tribe : 
to this there is nothing analogous among the rest of 
the fuci; the of scales in F. squamulosus 
(Turn. t. 128.) being occasioned merely by the remains 
of old ramuli. The other new species of Caulerpa pub- 
lished ‘by Turner, were brought from the Red Sea 
by Mr Salt, and are likewise very curious. The Cau- 
lerpe appear to be perennials, or at least to endure for 
more than one year. We may remark, that the sea- 
weed of'a fine green colour, described by Humboldt as 
found growing in the sea at the great depth of 192 feet, 
and by him named Fucus vitifolius, belongs to this ge- 
nus. 

The fifth order, Aucyontpex, is characterised by the 
* organization being gelatinous, or like that of a tre- 
mella, of a dirty olive red colour, becoming darker on 
exposure to the air.” The Alcyonidew evidently ap- 

very near to the of the genus Alcy- 
onium ; but neither polypi, nor the habitations of poly- 
pi, are to be observed in them. A transverse section 
of these plants, exhibits al or irregular re- 
tieulations, which diminish in size towards the sides of 
the stem. In a longitudinal section, these reticulations 

lengthened, and form at the exterior a very fine 
cpndariniy. The fructification of this order is conspi- 
cuous enough. It consists of yellowish capsules, situ- 
ated in the epidermis, and full of small black seeds. 
The Alcyonidez have considerable affinity to the genus 
Dani of the Floridez, above described. They de- 
com ee left by the tide on the shore. 
Their texture is so loose, that when once dried and 

they never resume their original form. 
i. The only genus is Alcyonidium: “Capsules containing 

seeds, innate in the fleshy or gelatinous substance of 
the plant.” The principal species is the Ulva diapha- 
na of former writers, (Eng. Bot. t. 263), and which is 
not uncommon on’ our shores. It is remarked by M. 
Lafoy; that, at certain times of the year, the Ulva dia- 
phana is t; but this fact has not been ac- 
curately ascertained, and itis possible that the phospho- 
rescence alluded to, miiy ve sang merely on numbers 
ofa minute shining nereis : ig to the plant, when 
newly cast ashore, or drawn’ from the sea. We have 
frequently observed a brilliant horescent appear- 
ance iced by this cause, in specimens of Fucus 
dentatus, and in various species of Sertularia, recently 
taken from the sea, the phosphorescence being renewed 
upon moving the specimens, or disturbing the minute 

The sixth order, SPoNGODE®, lids this character: “ Or- 
ization ; colour green, tarnishin 

sure to the air.” This order, as published by Lamou- 
roux, consists only of a single genus, which Olivi, a dis- 
tinguished Italian naturalist, proposed in his Zoology of 
the Adriatic oe the namie of Lamarckia. This 
name, however, having been pre-occupied by a genus 
oa — plants, “<p fiocste meer Codium. 

mouroux | x godium, on account of 
the quediamibanarst the + plants which constitute 
the genus, to some’kinds of sponges, and because, like 
them, they imbibe water. It has this character : “ Seeds 
seattered through the substance of the plant, but most 
abundant at the extremities of the filaments which clothe 
its surface.” One of the principal: species is Spongo- 
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on expo- . 

dium dichdtomum, the Fucus tomentosus of former 
authors, figured in English Botany, t. 712, and in 7) 

Paci. 
eed 

the History of the Fuci, t. 135. The substance of the yo. .ou- 
plant consists of a collection of interwoven fistular tubes, yous. 
full of a transparent fluid. The surface, as noticed in 
the character, is covered with small capillary filaments, 
which seem to serve for the absorption of water, and 
among which vesicles and capsules are to be looked for. 
These filaments are best observed while the plant re- 
mains in the sea: when it has been withdrawn for 
some time from that element, they nearly disappear. 
The colour is a dark grass green, which becomes paler 
by drying. It may be proper. to add, that the Fucus 
fungosus, found on the coast of Barbary by Desfon- 
taines, and described in the Flora Allantica, is to be 
considered as only a variety of F. tomentosus. Ano- 
ther species of Spongodium is Fucus bursa of our shores, 
( Turn. t. 186.) the Aleyonium bursa of Linneus. | It 
may here be mentioned, that since the publication 
of Lamouroux’s system, Turner has described and fi- 
gured (Hist. Fue. t. 175) a new spongodium, by the 
title of Fucus simpliciusculus, a name which is to be 
understood as applicable only in a relative sense, being 
meant to distinguish it from either the dichotomous ra- 
mification of F. tomentosts, or the spherical shape of F. 
bursa. Instead of having a soft velvety exterior like 
these, it is papillose ; but its internal structure is quite 
similar. Turner remarks, that F. simpliciusculus, in 
external appearance, closely resembles the caulerpe, 
having the same colour, the same glossy surface, and 
the same kind of substance, intermediate between the 
submersed algw and the zoophytes, or even approach- 
ing more to the nature of the latter than of the former. 
The spongodex appear to last more than one year. 
They inhabit places never completely uncovered by the 
tide. They are’nearly allied to the Ulvacee, and might 
perhaps commodiously follow thein. 

In Lamouroux’s arrangement of sea-plants which 
has now been detailed, no fewer than 273 ascertained 

ies are referred to by the author. There are, be- 
sides, near 200 gapeblidied species alluded to by him : 
of 20 of these, figures are given in the Annales, but no 
descriptions ; and when, or in what form, the remain- 
der ate to be brought before the public, does- not ap- 
pear, There are nearly 100 varieties of different spe- 
cies mentioned ; but in no tribe of plants is there great- 
er difficulty in determining the limits between species 
and varieties ; it will be nowise surprizing, therefore, 
if several of these varieties be hereafter established as 
species; and, on the other hand, a few of the species 
degraded to the rank of varieties. Marine plants are not 
only liable to very considerable diversity of form, but, 
as already noticed, it is nearly impossible to cultivate 
them with a view to observe their germination, and 
extremely difficult even to watch their progress, on their 
native submarine rocks, from infancy to maturity. Of 
the ascertained species, 148 are found on the shores of 
France, 

In the course of our ample account of Lamour- 
oux’s' arrangement, a number of particulars connected 
with the general history and physiology of these plants 
have been incidentally stated. There remain, however, 
several points deserving of further and separate consi- 
deration, particularly their germination and growth, 
their general structure, and the nature of their fruc- 
tification. 

Notwithstanding the many observations of late in- 
quirers, in no department of natural history does there 
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remain greater room for discovery, than in tracing the 
progress of living fuci. The habitat of the plants pre- 
sents many difficulties. It is only in a few favourable 
situations, in calm weather, and at low ebb tides, that 
observations can be made either as ‘to the earliest a) 
pearance of the plants when germinating, or as to the 
progress of the fructification, and shedding of the seeds 
in the mature plant. To afford any satisfa infor- 
mation, individual plants must be watched, visited at 
every season of the year, and the observations must be 
continued for a series of years. 

Germination and Fructification of Fuci. 

Mr Stackhouse, we believe, is the only person who 
has succeeded in vegetating the seeds of fuci, or in con- 
vincing himself that he has done so; for doubts have 
been. started as to the accuracy of his experiments. 
So extremely minute are the real seeds, and so great is 
the liability to error from other seeds floating unper- 
ceived in the waters of the ocean, that to prosecute dis- 
covery in this way, would probably be a hopeless task. 
It may be right, however, to state his mode of proceed- 
ing. He selected three ies for his experiments, 
Fucus serratus, canaliculatus, and bifurcatus, (by which 
last, F. tuberculatus is to be understood.) He detach- 
ed some specimens of these very carefully from the 
yocks, preserving their bases or roots a at He 
placed them in wide-mouthed jars, and changed the 
water every twelve hours, drawing it off by means of a 
syphon, to prevent agitation. In the course of a week 
he succeeded in procuring what he considered to be the 
seeds. These, when ripe, he says, burst asunder trans- 
versely in the middle, with a kind of explosion. They 
appear therefore to have been, in reality, capsules con- 
taining seeds. They were inelosed in a bright mucus, 
immiscible with sea water, and likewise specifically 
heavier than it ; so that this mucus was calculated to 
serve the double purpose of carrying the seeds to the 
bottom, and fixing then to the rocks. He thus as- 
certained that some marine plants scatter their seeds 
when ripe, without awaiting the decay of the frond. 
The next point was to cause the seeds to germinate. 
He took some pebbles and small fragments of rock from 
the beach, the surfaces of which he considered as having 
been oes purified by friction ; and after having 
drained off the greater part of the water in the jars, he 
poured the remaining drops on the stones. He left them 
to dry. for some time, that the seeds might fix themselves. 
He then placed the stones in wide-mouthed jars, and al- 
ternately sunk them for some hours in sea-water, and ex- 
posed them to the air and rain, in order to imitate their 
peculiar situation between high and low water mark. In 
less than a week, a thin membrane was discoverable on 
the stones, precisely on the spots where the drops of 
water containing the seeds had been poured, and where 
of course the seeds had lodged. This membrane gra- 
dually extended. itself and became of a blackish olive 
colour. There at last appeared mucous papillz or buds 
coming up from the membrane. These buds were 
somewhat hollow in the centre, from whence a shoot 
pushed forth : in some instances they seemed to rise on 
a short thick footstalk, and in this case resembled mi- 
nute pezizez, favouring the supposition that other fuci 
besides F. loreus i 
appearance, though on a very reduced scale. 

Till within these few years, the fructification.of. the: 
fuci was little known ; and even yet it is not by any 
means well understood, To the minute and accurate 
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investigations of Mr Turner, Mr Hooker, Sir J. E. 
Smith, the late Miss Hutchins, and Mr Sowerby, jun. 
we are much saps Sey the ae of the. 
largest species in the world, F. pyriferus and buccinalis, a 
sie even if aque slime dehgean onll txieuts aves “Sal 
tish species, such as F. digitatus, filum, and.aculeatus, 
still remains to be discovered. Of the nature of the fruc-. | 
tification of the caulerpe, no conjecture has hitherto . 
been formed. 
By attending to the characters in Lamouroux’s ar-. 

rangement, a general idea may be gathered of the fa- 
milies of fuci.in which the different kinds of fructifi- 
cation occur,. whether consisting of receptacles, tu- ; 
bercles, capsules, or patches.. It seems unnecessary, 
therefore, to enlarge much on this subject.. A few far- Double. 
ther remarks on the double mode of fruclification, may mote of 
however be proper. This double mode, it will be re- fructifica-. 
membered, occurs either on the same plant, or on se~ : 
parate individuals of the same species ; and it is of va~ 4 
rious kinds, some of which may be mentioned. : ; 

a. On different individuals of the same a glo-. 
bular capsules and lanceolate es are ed, as. 
in F. subfuscus, alatus, pinastroides (Turn. t. 11.), and 
coccineus; (see PlateCCLXI. Fig. 10,11.) and both these Pratr 
kinds of capsules sometimes occur on the same frond emg 
of the last named species. This fact did not escape Mr Fi8* 1011. 
Stackhouse ; for in his Nereis Britannica, he it 
art of the specific character of F. coccineus, that it 

s polymorphous fructification ; and Mr Turner, in 
his Syneptiss afterwards divided it into two varieties, 
one with spherical capsules, the other with lanceolate 
or elliptical capsules. 

b. On the same individual, lineari-lanceolate capsules, ° 
and also pedunculate capsules of an. urceolate form, as 
in F. dentatus. (Plate CCXLI. Fig. 8, 9.) 

c. Lanceolate capsules and. patches of naked 
seeds are found on the same plant ; as in F, hypoglos- 
sum, (Turn. t. 14.) : 

d. Ovate capsules and spherical immersed seeds, on 
the same individual ; asin F. dasyphyllus, ( T'urn. t. 22.) 

e. Ovate and oblong epee: on the same plant ; 
as in F, acanthophorus of ouroux, ( Turn, t. 32.) 
Jf. Cilia containing seeds, on the margins and midrib 

of the plant; and spherical tubercles immersed in obo-« 
vate processes on different of the plant; as in F. 
sinuosus. (PlateCCLXI. Fig. 6, 7.) 

g. Urceolate sessile capsules rere and naked 
seeds immersed in the frond on x plant of the 
same species ; as in F. articulatus. It is a remark of 
M. Lamouroux, that the double fructification is never 
found on the truly articulated sea-weeds, that is, the 
marine confervee: but in this he seems mistaken, as the 
double mode occurs in the plant named Fucus fruticu- 
losus, (Turn. t. 227), which, as Mr Turner properly re- 
marks, belongs to the conferve. 

In a few capsuliferous species, as F. plumosus and 
locales Sinem t.61), the seeds, or what are reckon-~ 
ed the seeds, are not inclosed in proper capsules, but 
merely surrounded by set#, producing the appearance 
of an involucrum. In the large species, F. saccharinus 
and bulbosus, the fructification is in irregular patches on 
the frond, and consists of a profusion of seeds imbedded. 
among whitish fibres, but without any covering or epi- 
dermis. Mr Brodie of Brodie, ina communication to Mr. 
Turner, (Hist. Fuc. vol. iii. p. 62.) very aptly compares 
a section of the last-named species when in fruit, and 
placed under the microscope, to a.section of a synge- 
nesious flower, with the seeds protruding from the re- 
ceptacle among the bristly pappus. 

Figs, 6, 7. 
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ies there It has already been stated, that in some 
scattered are found both seeds in tubercles, and s 

in the substance of the frond. Mr Turner was at one 
time of opinion, that the seeds in the tubercles might 

. become a disseminated through the frond ; 
but more examination with the microscope, en- 
abled him to satisfy himself that the lar granules 
differ as to shape from those which lie naked in the frond. 

He is incline: to believe, that those plants on which 
.the two modes of fructification occur on different indi- 
viduals, aré-truly dicecious, though a plant, possessing 
_each mode of fructification, may frequently arise from the 
same basis, and thus occasion eo Dr Soland- 
er, it may be remarked, first suggested that these might 
/bemale and female. {t would evidently be almost a 
-hopeless attempt, to endeavour to observe the mode of 

i tion in their native element ; and itis not im- 
probable that this may for ever remain among the ar- 
cana re nature. “ae ~ — 

. A few species have a iferous ten) » putting 
forth peltate leaves, Nal to lengthen inte batancliog 
if the plant have sufficient vigour. Mr Turner seems 
to think it probable, that, like the bulbs of allia, these 
new productions may fall off when the frond decays, 
and shoot up into independent individuals. Some spe- 
cies, that have broad terminal receptacles, have been ob- 
served occasionally to become ee nn particularly F. 
vesiculosus and serratus ; the s vegetating while in 
the receptacles, and thus producing the viviparous cha- 
racter. 
We have already seen, that what Stackhouse con- 

sidered as seeds, were probably capsules, as they 
burst asunder and discharged smaller ies. Turner 
makes the remark, that the seeds of different species 
have been observed to discharge very minute granular 
lobules ; and with that candour and diffidence which 
5 inguish the accurate observer, he confesses his 
doubts whether the small bodies, generally accounted 
seeds, may not themselves be a a It may 
be remarked, indeed, that his representation of the 
bursting of a capsule, (Hist. Fuc. t. 181.), and his 
figure of a seed pouring out its contents, (t. 61.), bear 
the greatest resemblance to each other. The seeds of 
fuci, in , must be very minute: they seem to 
abound imperceptibly in the sea, as the impalpable 
seeds of fungi, musci, and lichens, do in the air. 

In most of the tuberculiferous fuci there are visible, 
besides the seeds, and intermixed with them, nume- 
rous elliptical pellucid granules, much more minute 
than the seeds ; er also with many small jointed 
Jjibres, among which the seeds and pellucid granules lie 
imbedded. 

Duration of Fuci, and their Rapidity of Growth. 

The fuci, like land plants, reach maturity in differ- 
ent spaces of time, and endure for different periods, 
Many of the smaller and ‘more delicate are annual ; 
others of the herbaceous kind seem to be biennial, or at 
least frequently perish at the end of the second season ; 
and many continue for several seasons. Those with 
stems of woody texture endure for a considerable num- 
ber of years, in situations where they are protected 
from the violence of the waves during storms. Old 
stems of Fucus digitatus are 
not only compl invested with itic fuci, con- 
ferve, and flustre, like old trees with lichens and mos- 
ses, but with the pee and bark become split and 
rough, and loosened from the woody part of the stem. 

The well known Fucus saccharinus has been observ- 
ed to renew its frond in a very curious way, the new 

uently to be observed, ~ 

il 

from the base, and pushing before 
it the old frond after it has discharged its office, in the 
same way as the human nails are renewed. “ The 
plant,” observes Mr Turner, “ thus acquires a peren- 
nial growth, and as Tibullus beautifully says of the 

t, novus exuit annos.” It is the opinion of Mr 
Turner, that Fucus agarum (t. 75.) renews its frond 
in the same way. 

In. judging whether a fucus belongs to the class 
of annuals or perennials, besides attending to the ge- 
neral structure and habit, Lamouroux has pointed out 
another mark :: he has very commonly found, that those 
fuci, which bear their fructification on the branch- 
es, are perennial, while those which have it on the 
tips of the fronds are annual. 

owth proceedi Fuci. 

It is remarked by Mr Turner, that the smaller and Rapidity o* 
more delicate sea-weeds produce their fruit in the be- growth. 
ginning of autumn; while the larger and coarser species 
ae ge for this purpose the ‘ stormy months of winter.” 

ut the rapidity of growth of some of the large coria- 
ceous kinds throughout the winter, is wonderful, and it 
is believed has only of late been fully ascertained. The 
facts shall therefore be stated. with some minuteness of 
detail. They were observed in the course of the very 
arduous undertaking of erecting a stone-beacon on a 
low rock called the Carr, situated near the entrance of 
the Frith of Forth: and when we mention as the ob- 
server the distinguished civil engineer Mr Stevenson, 2 
man accustomed to habits of accurate observation, it is 
erhaps superfluous to add, that particular attention was 
| et at the request of the writer of this article, and 
specimens of the fuci transmitted to him. The Carr 
Rock is about 20 feet broad, and 60 feet long: it is only 
uncovered at the lowest ebb of spring tides. It was com- 
pletely clothed with the larger fuci, particularly Fu- 
cus esculentus and F. digitatus. In the course of autumn 
1813, the workmen had succeeded in clearing out and 
levelling with the pick and axe a considerable part of 
the foundation of the intended beacon, when, in the be- 
ginning of November, the operations were necessarily 
abandoned for the winter. At this time the rock was 
reduced to a bare state. The coating of sea-weed had 
at first been cut away by the workmen; the roots .o 
bases were afterwards trampled by their feet ; ad 
much of the surface of the rock had been chiselled. 
Upon returning to the Carr in May 1814, in order to 
recommence operations, it was matter of no slight sur- 
prise to find the surface again as completely invested 
with large sea-weeds as ever it was, although little 
more than six months had elapsed since the work had 
been left off, when, as already said, the rock was 
cleared of weed. In particular it was observed, that 
many newly produced specimens of Fucus esculentus 
measured six feet in length, and were already furnish- 
ed with the small appendages near the base, or pinne, 
which at maturity contain the seeds of the plant. Light- 
foot mentions four feet as the ordinary length of this 
fucus, but adds that it sometimes reaches nine feet. 
Those at the Carr Rock, therefore, were nearly full 
sized. The common tangle, F. digitatus, was general- 
ly only about two feet long ; but this species when ful- 
ly grown seldom exceeds three or four feet. It is to be 
observed, that the specimens here alluded to were ta- 
ken from that part of the surface of the rock which 
had been dressed off with the pick and chisel the pre- 
ceding autumn, they had therefore grown from the 
seed ; and indeed it was remarked, in general, that the 
sea-weeds had grown more luxuriantly on the newly- 
dressed rock, which is sandstone, than from the old 
stools, which had been merely cut over, or trodden 
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down by the workmen's feet. It appears, therefore, 
that the seeds of these fuci, floating about abundantly 
in the waters of the Frith of Forth, must have attach- 
ed themselves to the dressed surface of the sandstone 
after the middle of November, and must have vegeta- 
ted and increased with great rapidity during a winter 
yemarkable for severity: for this, it will be remember- 
ed, was the winter of the great frost as it was styled, 
which continued nearly the whole of the month of Ja- 
nuary 1814, and of which a very full account will be 
found in the Scots Magazine for February of that year. 
Other circumstances, it may be observed, were here 
favourable to their growth. During the winter and 
spring months, the Carr Rock must have been almost 
constantly under water. The incessant struggle of the 
tides at Fifeness is calculated to produce that degree of 
agitation which has long been considered favourable to 
the growth of the stronger sea-weeds ; and this does 
not seem to have been interrupted by the rolling of 
heavy waves for many weeks during winter. 

If, however, still further proof of the rapid growth 
were wanted, the experience of the following season 
afforded ample evidence. In autumn 1814, a course 
of large hewn freestone was completed, and the ope- 
rations were again suspended till the following sum- 
mer, It was as late as the beginning of July 1815 be- 
fore the weather permitted boats to approach the reck 
at low water; when, on the new course of the beacon, 
a crop of Fucus esculentus was found, the fronds of 
which measured on an average six feet long, and were, 
as before, furnished with pinne. This must of neces- 
sity have been the grotvth of not more tham eight 
months from the time of the very minute seeds haying 
attached themselves to the hewn stone. 

The opinion of Lamouroux, therefore, that during 
winter the vegetation of sea plants is suspended like 
that of land plants, is proved to be erroneous. 

It may here be mentioned, that Dr Walker states, * 
on the authority of the kelp-makers, that “ sea-weeds 
do not grow so much in seven years upon freestone as 
they do in two years on whinstone.” The facts above 
detailed shew that this remark is not universally appli- 
cable, although it may be true of the loose masses of 
stone on the shores, which, if soft, must be liable to 
be worn by the striking of smaller boulder stones. 

It is not improbable, that the growth of the large pe- 
lagic fuci may even be much more rapid than that now 
described. The Fucus giganteus of the Pacific Ocean 
attains several hundred feet in length: Forster mentions 
specimens even 800 feet long. In the bays of this coun- 
try, F. filum frequently reaches 30 or 40 feet, and in 
some places, as Sealpa Flow in Orkney, this is consi- 
dered as the growth of the summer and autumn months, 
from May to October. 

General Structure, &¢c. of Fuci. 

From the characters of the orders in Lamouroux’s ar- 
rangement, some notion of the general structure of the 
different tribes of marine plants must already have been 
acquired. In treating farther of the same subject, bre- 
vity shall therefore be studied. 

In general it may be observed, that some species are 
coriaceous, often branched and shrub-like ; some are 
membranaceous, and traversed by a longitudinal nerve 
or midrib ; others are filiform, generally not jointed : 
they produce receptacles, tubercles, or capsules; and 
most of them aré furnished with air-vesicles. 

Decandolle considers marine plants as composed.en- 
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tirely of cellular tissue; attributing the 
ture observable in the stems, the mid-ribs or nerves, and 
the frends, to modifications in the form of this cellular 
tissue. Mirbel is of the same epinion. It is certain 
that all the parts of sea plants are much more near- 
ly of uniform texture than in land plants in general ; 
most of them seeming to be capable of into 
others ; the peduncle becoming a branch, the air-ve- 
sicle a frond, and so on. Lamouroux, however, has 
remarked, that the stem of Fucus digitatus is form- 
ed of four distinct parts, analogous in situation, relative 
size, and even organization, to the epidermis, bark, 
-wood and pith of dicotyledonous plants. met mee 

ires some aid from the imagi to enable 
observer to see all this. But it is certain that a section 
of the stem of Fucus digitatus forms a curious micro- 
scopic a and that it is distinctly perceived to be 
composed of longitudinal parallel jointed’ colourless 
fibres, disposed in concentric circles, and 

a pretty solid mass. Lamouroux has like- 
wise discovered, or imagined he has discovered, in cer- 
tain sea-weeds nelonaoy to different tribes, most of 
the characters which distinguish the brilliant corollas of 
phenogamous plants, the stems and leaves of trees, 
and the herbaceous structure in general. — oar. 

That marine alga are not furnished with continuous 
vessels of the same nature as those of land 3, is ob- 
vious, from the well known remark, that if one portior 
of a sea plant be plunged in water, and the other : 
posed to the air, only the immersed portion remains in 
vigour; no fluid seems to rise ily enough throug 
the frond to nourish or refresh the other part of th at. . 
The result of microscopic observation, and att fat 
injection, rt the same view. On the other , 
the fructification of some families, as the Fuecacee and 
Floridee of Lamouroux, is observed to be placed almost 
always on the stems or branches, near to 'the masses of 
fibres, or at their extremities. In the Dictyodes ofthe 
same writer, the more regular and visible the structure 
of the reticulations, or cellular tissue, appears, the si- 
tuation of the fructification is found to be more uni- 
‘form; and the less regular and distinct, the ‘fiructifiea- 
‘tion is more scattered. The production of capsules re- 
gularly at the extremities of branches or fronds, which 
is observed in many species, proves the existence of 
some kind of vessels, and the elaboration of partiedlar 
fluids. Upon the whole, therefore, as ingana- 
logous to circulation is indispensable, the masses of fi- . 
bres, or cellular tissue with lengthened cells, may be 
considered as calculated to perform the functions of 
longitudinal vessels. Horizontal vessels are distin 
seen in some species, particularly F. vesiculosus an 
nodosus. : 

Some of the fuci are quite cartilaginous in texture ; 
such as the stem and midrib of F. eseulentus, and the 
whole plant of F. aculeatus. A few species dissolve 
‘into jelly on being placed in boiling hot water. Some 
are quite flexible when recent, and become stiff and apt 
to break when dry: others, on thé contrary, as th 
nus Dictyopteris of Lamouroux, are stiff and fran 
when living, and become flexible when dried. 

The jointed structure of the. frond was 
dered as characteristic of Conferve; but this, it “is 
now admitted, does not effectually distinguish them 
froma several fuci, such as F. fruticulosus and pinastroi- 
des, or even some lichens and fungi ; and it has there- 
fore been abandoned as a generic disti .  Lamou- 
roux remarks, that itis easy to distinguishtthe truly ar- 

® ‘Transactions of the Highland Soviety, vol. i, p. 2% 
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long consi- Jointed | 
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s, or marine conferve, from those 

last longitudinal 

| seme ehehy te Tiectahe quite homogeneous. In the former, the tissue ap- 
es ene eee es Soy ad for i 
‘the colour varies. Some of the small cylindrical fuci 

acquire the ap t 
tions aeee pember time of fructification ; ae per- 

fe ucing these partitions, to give firmness to 
re ae orto delay the circulation of the juices, and 
make them undergo a more complete elaboration at this 
crisis. It was first observed by Mr Dillwyn, that the 
aculei of F. aculeatus are regularly jointed, and that 

‘it is without joints. © — 
e ee. ‘of ‘fuci has» more uni- 

b erin and: ly conspi 
« vesiculosus and nodgsus. (See Plate CCLXI. 

Fig. 4; 5.) They are now generally denominated Air- 
vesicles, or simply Vesicles. Most ofthe sea-weeds ha- 
Ratha yproaching to ligneous, are provided 

ith distinct air-vesicles ; and those that are not so pro- 
vided, have in their stems empty spaces, sometimes visi- 
ble to the naked eye. These probably serve the pur- 
pose of air-vessels: they. ‘from the root or base, 
rise with the stem, and disappearin the frond. 

Formerly, the, air-vesicles.. were. generally. supposed 
to be the male fructification. e generic character of 
Fucas, given by Linnaeus, was the following: Mole, 
Vesicles smooth, hollow, with villose hairs within, in- 
peice ' Female, Vesicles smooth, filled with jelly, 

inkled with immersed grains, minent at the ti 
oot ary.” sc sbbaplianieasion to himself ‘the 
application of this character to the common F. nodosus, 
he will eive, that by male vesicles must be meant 
the air- 3 and by female vesicles, the les, 
the immersed grains prominent at the tip, bemg a suffi- 
ciently ok deseiigsion of the tubercles. They were 

ric air as land plants, The ligneous fucacez, he says, 
absorb oxygen during the night, and give it out durin 
the day, though in very small quantity. Analogy wou 
lead us to consider this statement as probably correct ; 
but whether it is founded on direct experiment, is not 
explained by the author. The Floridew, he adds, exhale 
less oxygen than the former. They ret 

. opinion, in order to produce the brilliant tints which 
dorn ites © v0 ee like herbaceous land plants, 

give out by the action of a great ity of oxy- 
gen gas, and a little istic clit ‘Ths datacepaahie 
of the atmospheric air must take place in the vesicles, 
or inthe apacey or valle alaeally-allided! te: these per- 
haps at once serving as reservoirs, and as ans for 
ey. Ag air. On some species, vesicles have 
never yet been found; but Turner is ineli to 

retain it, in his - 
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think, that none are entirely and’ at all times destitute 
of them; so that the division ‘* absque vesiculis” might 
be given up. NW 
Many fuci, such asthe common F, vesiculosus 

and serratus, have small tufts of white filaments like 
hairs scattered over their surface, Reaumur conjectu- 
red, that these might be a sort of male flowers, and as 
such he described them. _ In this notion, he was follow- 
ed by some distinguished botanists. But they are now 
known to. be analogous merely to the hairs on land 
plants, and to be useful bably for the secretion or 

ion of particular fluids. It has generally been 
said; that they’ occur on the plant in every stage of its 
ate hw ana at all seasons of the year. Lamouroux, 

ever, asserts, that they are not permanent, but disap- 
pear at certain seasons, and at certain stages of the life 
of the plant. They are never seen on the stem or the 
nerye, but on the frond only. 

It does not appear » le that the submersed al- 
gee derive much of their nourishment from the processes 
by which they ‘are attached to rocks or other substan- 
ces, although these processes in many instances resem- 
ble roots, and usually receive that name. It appears 
likely; that the principal part of ‘their food is imbibed 
by their gen surface. They are attached to rocks 
of mica-slate, greenstone, basalt, sandstone, and lime- 
stone. Many of the smaller kinds grow on the stems of 
the larger plants. It is to be observed, however, that 
Mr Turner;‘in the introduction to his Synopsis of Bris 
tish Fuci; hints it as his opinion, that the root-like pro- 
cesses are not merely intended for fixing the plants, 
but are to.a certain degree useful as organs of nutrition ; 
and he mentions that some species seem peculiar tochalk, 
some 'to , and others to still harder rocks. On 
the other hand, at least one species, Fucus bacciferus of 
Turner, '(t.'47), has never been found with a root or 
base: it evidently lives and increases while floating 
about. ‘The ‘extensive meadows of 'sea-weeds through 

Fuci. 
_—— 

Pencils of 
white hairs. 

Food of 
sea-weeds. 

which navigators to distant countries continue to sail for - 
days in the unfathomable ocean, and which are found 
ina fresh and growing state,afford convincing evidence 
that certain kinds of fuci at least are not entirely, nor 
even chiefly, dependent’on their roots for nourishment. 
M. Desvaux, editor of the Journal de Botanique, has 
lately made a direct experiment on this subject. Ha- 
ving detached some fuci above the roots, he fixed them 
to stones by means of cords or other artificial methods, 
and plunged them again in the sea. Having visited 
them some time after, he found that they had increased 
very sensibly. 

authors have supposed that the fuci are nou- 
vished by their mucilage : but this is only removing the 
diffi ‘one step ; and besides, particular species, as 
F. esculentus, possess little or no mucilage. It has 
been remarked, however, that the cups or dises of F. 
loreus become flaccid and destitute ‘of juice, whenever 
the thongs of the plant have attained full size; and this 
has been ascribed to the exhaustion of the mucilage by 
their growth. 

The Caulerpz of Lamouroux creep in the.sand, and . 
seem to true roots ; but these, though at pre- 
sent associated with the fuci, form not only a very dis- 
tinct genus, but a separate family. 

Colours of Fuci. - 

The colours of sea-weeds have not yet been much 
attended to. A proportion of the fuci are of 
an olive hue; olive brown, olive yellow, or olive 
green. A good many are red or brownish red. Some 
are verdigris green, particularly F. eruginosus, (Turn. 

Colours of 
sea- weeds, 
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t. 147,) a species from the Red Sea, resembling Lichen 

—y~" prunastri, and F. Valenti, (t. 78), brought also from 
the Red Sea, by the nobleman whose name it bears ; 
the “latter- rendered more remarkable by producing 
bright red aero tubercles, which form a striking 
contrast with the:glaucous frond. 

Some phenomena not uninteresting to the phy- 
siological chemist are slightly mentioned by Profes- 
sor Mertens in the: Allgemeine literatur Zeitung for 
1810, in his critique on Mr Turner’s£Zistory of Fuct. 
He states that F. ligulatus and 'F, viridis (.Turn. t. 97.) 
possess the property of suddenly altering the colour of 
other fuci along with which they h to be steeped 
in a vessel full of fresh water; the red colour of Conferva 
rubra, or Fucus ovalis, being changed to purple, and 
these plants rendered at the same time much more prone 
to decomposition, while the ligulatus and viridis remain 
unhurt.  F. viridis itself undergoes remarkable changes. 
While the plant is growing, it is of a deep rich orange ; 
but, says Mr Turner, “no botanist can have gathered 
it without being struck by the circumstance, that before 
he had conveyed it home, it had changed its original 
golden hue to a bright verdigris green.’? At the same 
time, it undergoes a change in its substance ; from 
being stiff and elastic, it becomes completely flaccid. 

Humboldt and Bonpland describe, * under the name of 
Fucus vitifolius,(as already mentioned,) a species of a fine 
grass green colour, brought-up, at J’Al za, from the 
great depth of 192 feet, at which depth it had vegetated. 
The light at that depth could only have been equal to half 
the light of an ordinary candle; yet, according to Hum- 
boldt’s experiments, common garden-cresses, exposed 
during vegetation to the light of two Argand’s lamps, 
acquire only a slight tint of green. . That distinguished 
philosopher therefore enciodes, date is only under the 
influence of the solar rays, however-weak,-that the car- 
buret of hydrogen is formed in the: of plants, the 
presence of which makes the eo appear of a 
lighter or darker green, according as the carbon prepon- 
derates in the mixture. 

The colour of all the soft and annual fuci depends 
on a very fugacious extractive. Those that are hor- 
ny in texture retain their colour with more force. | Se- 
veral of them become of a greenish hue when. boiled; 
and every one who has seen dulse fried, must have re- 
marked the change to green produced by the applica- 
tion of heat. The ultimate tendency to a green hue ob- 
servable in several species, may probably be ascribed to 
the more complete developement of the alkali contain- 
ed in the plant. 

To the botanist it may be useful to know, that when 
there is reason to suspect that the appearance of the 
plant.is changed by exposure to the air er rains, the 
original colour may often be detected by holding up 
the specimen against a strong light. For example, 
F. sinuosus, which is frequent on the stems of F. di- 
gitatus, and has fronds resembling in shape the leaves 
of Alnus incana, is, when fresh, of a rosy red colour ; 
in decaying on the shore, this changes first to violet, 
and then to tile red: but on holding the specimen 
against the light, the original rosy hue may be detected. 
Wahlenberg notices concerning F.)plumosus, that when 
repeatedly washed in. fresh water, it becomes green ; 
that, in dilute muriatic acid, it preserves its colour, 
and when removed front it becomes green, as if an al- 
kali had been poured on it. 

Another species, F. ericoides, (Turn. t..191:), pos- 
sesses the more extraordinary property of reflecting 
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bright glaucous tints when seen under water in a grow- 
ing state. It is naturally of a sprriniecy jes colour, 
but under water appears as if in a state of vivid phos- 
phorescence. On withdrawing it from the sea, the 
brightness vanishes. The phenomenon has not been 
thoroughly examined. This fucus grows on the shores 
of Devonshire and Cornwall; but Mr Stackhouse, who 
spent his days in those districts, and had many oppor- 
tunities of observing the appearance, only says that the 
colour resides in, or is occasioned by a slimy mucus 
which covers the frond. When dried, the plant be- 
comes of a reddish brown colour. 

Concerning F. ligulatus, a species which occurs, 
though not plentifully, on our shores, and is ex 
ly figured by Lightfoot in his Flora, (t. 29,) Profes- 
sor Mertens mentions a curious fact: in. the sea it is 
of an olive green colour ; but as soon as it. is brought 
in contact with the air, it becomes of a deep orange, or 
rather the colour of decayed leaves. The only speci- 
mens we have seen, which were taken from the rub- 
bish of a fishing-boat at Newhaven in the Frith of 
Forth, were of a pale dull.green; but to this colour, 
Mertens observes, the orange tint soon declines. ; 

It-has been remarked of some of the smaller and 
more delicate fuci, that the same species seems to vary 
in appearance, size, and suena seaete: ing to 
the nature of the substance to whi 

larger sea-weed. But this observation is by no means 
of universal application. Variations are more generally 
occasioned. by the climate in which the plant grows ; 
the depth of avater ; the or sheltered nature of 
the situation ; or the proximity to the mouth of a river 
or body of fresh water. 

General Distribution of Fuci. 
- * . . General ; 

A few remarks on the general distribution of the fuci &hcr 
may here be made. Some may be considered as pro- 
perly ic, as F. pyriferus, (Turn. t.110), the gi- 

teus of Foster, or the badreuz of the Falkland Islan 
his sends out numerous fronds, and the upper and 
we fronds are frequently found anes it were 

er, at certain spots of the edges. is species 
omen so abundantly in the South American seas as to 
resemble islands, and it is one of the chief of the gigan- 
tic fuci alluded to by circumnayigators. Linnzus mere- 
ly says, that it is the longest and largest of the fuci. 
Solander measured some of the apices, and found 
them to be from ten to twelve feet; but he gives no 
guess as to the length of the entire plant, which is said 
to extend from 500 to 1000, or even 1500 feet. F. po- 
tatorum of Labillardiere, is another of the great pela~ 
gic fuci, of such ample dimensions, that particular parts 
of it furnish various household implements to the na- 
tives ef New Holland. 

Others, of a small size, which are never found but 
in the great ocean, may, it is thought, have originally 
been torn from the shores: this is the case with the nu- 
merous species which have long been confounded tos 
gether under the convenient name of Fucus natans, and 
which constitute the well known fields of floating sea- 
weeils met with in the great oceans. 

The fuci of the northern seas are in general different New Hol- 
in character and appearance from those of the tropics or 
of high southern latitudes. To take for example New 
Holland. . It is well known that the land plants of this 
singular country have a peculiar character, arising 
chiefly from many of the trees and shrubs being aphyl- 

* Plante quinoctiales, vol. ii. p. 8, t. 69. 
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and many others having leaves pointing upwards, 

po i Doth paces webs rh ‘tb the ii t. The 
shaves afford’ tribe of fuci equally different from those 
of other parts of the world. They belong to the fuci 
proprii, and are all composed of a stem repeatedly pin- 
nated with different series of branches, the whole ot 
which, as well as the stem itself, are flat, and formed, 
as it were, of a set of distinct joints, placed upon each 
other in a sort of zigzag direction ; the branches almost 
always arising from the flat part of the stem, and not, 
as in Europe, from the angles. This tribe of fuci was 
brought to light by our justly celebrated countryman, 
Mr Brown, > ater his voyage with Captain Flinders 
and residence in Van Diemen’s land already alluded to, 
M. Labillardiere having happened to observe only one 
= of the tribe: this one was the very remarkable 

. Banksii, (Turn. t. 1.) which occupies on the Austral 
asian shores the place of our vesiculosus. Instead of our 
serratus, these shores possess F.confluens, (Turn. t. 141.) 
a species which resembles it, but wants the midrib. 
The place of our large digitatus and bulbosus is there 
supplied by a distinct species considerably resembling 

, described and figured by Mr Turner under the 
name of F, radiatus, t. 134. 
The temperature of the ocean in different regions may 

be su to vary much less than that of the land: on 
account of the moveable nature of the element, the means 
of tion of fuci must be more easy than in 
the case of land plants: and the waters of the sea ap- 

almost every where to teem with the seeds of fuci. 
Te is not surprising, therefore, that some tropical spe- 
cies should make their aj ce in high latitudes, or 
that particular kinds should be found in places the 
most remote from each ere — tg ia ov 
opposite. Fucus agarum is found chiefly in the In- 
dian Ocean; but it occurs also at Nova Scotia and in 
Hudson’s Bay. F. cartilagineus of Linneus, (Turn. 
t. 124.), which is abundant at the Cape of Good Hope, 
and often ered there to form ornamental pictures, 
is found on the shores of Finmark ; and F, flagelli- 
formis of Flora Danica, (t. 650.) is found both at the 
North ie of Norway, and at the southern promon- 
tory of Africa. Some are most widely distributed over 
the globe, but are not abundant in any particular quar- 
ter. F. musciformis of Wulfen (Jac. Coll, iii. t. 14.) 
has been found on the coast of France in the Adriatic, 
off the coast of Egypt, at Ceylon, in the West Indies, 
at New Zealand, and in Nootka Sound.  F. thyrsoides: 
is marked by Mr Turner (yok i. p; 38.) as found at 
New Zealand by Sir. Joseph Banks, at Jamaica by Dr 
Wright, and in the Red Sea by Lord Valentia. EF. tur- 
binatus, Lin. (Turn. t. 24.) is a native equally of the. 
seas of the East and West Indies. F. acanthophorus 
of Lamouroux, (Turn. t.. 32.) is found..on-the coast of; 
North: America and in the Red Sea. -F; Wrightii of. 
Turner, (t. 148.) on the shores of Jamaica and the.Red 
Sea. F, triangularis (Turn. t. 33.) has been picked up 
at Jamaica, New Holland, and New Zealand. Several 
species inhabit the shores on both sides of the Atlantic, 
as the common kelp weeds, F. vesiculosus and nodosus, 
F. dentatus, which is common in the Frith of .Forth, 
grows also in the Chesapeak. Some other. British 
species are very widely disseminated over the- world. 
The elegant pinastroides of our shores. was observed on 
the coast of New Zealand by, Sir Joseph Banks;:and. has 
been found also at Ceylon. F. fibrosus (Turn. t. 209.) 
is common to England and the coast of Guiana; F. plica- 
tus, tothis country and New Holland. F. tomentosus, 
(Turn. t. 135.) which occurs on the southern shores of 
England and Ireland, has been found also in the Medi- 
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terranean, in Nootka Sound, and at the Cape of Good 
Hope. A very common British species, F. siliquosus, in« 
habits likewise the Mediterranean and Adriatic, and has 
been‘observed at Newfoundland, and in the Chinese seas. 

A local disposition may be traced in some cases. In’ 
the East Indies, for example, the Straits of Sunda have 
afforded two curious species, with leaves resembling 
holly, and dwarf-oak, I’, aquifolias and ilicifolius of 
Turner (t..50, 51.) The uncommon looking F. muri- 
catus of the same author, (t. 112.) is a native of the’ 
same Straits. None of these have hitherto been found 
elsewhere. F, tenax, (Turn. t. 125.) one of the most: 
useful of the tribe, is peculiar to the seas of China. The: 
Caulerpe may be considered as belonging to the Red! 
Sea and New Holland, At the Cape of Good Hope, 
the place of our digitatus and bulbosus is occupied by 
F. buccinalis, (Turn. t, 139.) which is often auedd 
floating about in great quantity, and, from its fistular’ 
and inflated stem, has received from navigators the 
name of trumpet-weed : by them its appearance is hail- 
ed as a sure prognostic of the vicinity of the Cape. 
F, flaccidus of Turner (t. 61.) is there parasitical on the 
larger fuci, like alatus and coccineus with us. Two 
Cape species are remarkable for being elegantly fringed 
along the margin, F. erinaceus (Turn. t. 26.) and F. 
vittatus, or ribbon. weed, (t. 64.) Some are peculiar to 
the north-west coasts of America. Among these may 
be mentioned F.. Menziesii, (Furn. t? 27.) named in 
honour of Mr Menzies, who attended Captain Vancou- 
ver in his voy: 
searches in the 
to light only in a tardy and almost accidental manner, 
he having received no encouragement from Government 
to publish his many botanical discoveries. To it may 
be added F. herbaceus, of Turner, (t. 99.) resembling a» 
broad-fronded ligulatus ; two others of Turner, F. os- 
mundaceus (t. 105.), cordatus (t. 116.), and F. floccos 
sus of Esper (Icones, t. 100.) ; with F. costatus of Tur- 
ner, (t..226.) curiously ribbed. Others of the north- 
west American species are found’also in other countries : 
F. bracteatus (Hist. Fuc. t. 25.) occurs at the Cape, and 
F. ovalis (Id. t. 81.) is common to Nootka Sound and 
the shores of Britain. A few may be set down as pe- 
culiar to the Mediterranean, as F. nervosus of Decan« 
dolle ( Turn. t. 43.), and linifolius of Turner, (t. 168.) 
F. purpurens, ( Hist. Fuc. t. 224.) is very plentiful in 
the Mediterranean ; but it is likewise found in the Red 
Sea. F..viridis, which is met with on the southern 
shores of England, but so sparingly as to be accounted 
a botanical discovery, occurs abundantly as a parasite 
on F. vesiculosus and. serratus on the coast of France. 
These; as is -well known, are two of our most common 
kelp fuci on the shores of Scotland ; but in this country 
F, viridis never appears upon them. The very elegant 
small species F. asparagoides and Wigghii, (Hist. Fuc. 
t. 101,102.) have not, it is believed, been found beyond 
the precincts of the British islands, and have more fre- 
quently occurred on the beach at Yarmouth than else. 
where. 
scribed as creeping like a jungermannia, on the red 
sandstone rocks at Sidmouth in Devonshire. (Ner. 
Brit. t. 6.) A few may be ranked «as arctic species ; 
particularly F. distichus of Linneus, (Turn. t. *) and 
ramentaceus, (t. 149.) F. lyeopodioides grows plenti- 
fully on the most remote shores of Norway, and occurs 
sparingly. on. the coast of Seotland... F. soboliferus 
(Flor, Dan.-t. 1066.) is common-in-Finmark, and has 
been detected on the:shores of the Orlmey Islands by 
Mr Fothergill. F. plumosus is one of the ornaments of 
the shores of the south of Evglarid:; but it increases in 

of discovery, but whose valuable re-: 
ent of natural history are brought’ 

Puci: 
—— 

F. pusillus seems also to be local, and is de~ 
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finer in Orkney than in. Cornwall: it has been obser- 
ved eyen in Davis, Straits... 
Many species which grow most abundantly on) all 

the shores of Europe. which are oven to the great 
ocean, are not. to be found in the Baltic Sea, the waters 
of which are less salt; and are little affected» by the in- 
fluence of the tides. Hasselquist, in his. Travels, ex- 
pressess delight at meeting with our common F, saccha- 
rinus when he first coed senso Saris of those 

ies, particularly F. vesiculosus, which grow very 
orga in the lochs or friths of the west of Scotland, do 
not appear in the Baltic, . F. nodosus and serratus, it 
may be added, continue near to the heads of the Seot~ 
tish arms, of the sea; and F.. canaliculatus is found in 
the most extreme corners to which the  sea-beach)can 
be said to extend; being exceeded only by. F. amphibi- 
us, (Turn. t. 109,;) which grows: like a coralloidal lichen, 
parasitically on herbaceous plants, in salt marshes. On 
the banks of rivers too, where they enter the sea, F. ca- 
niculatus is found very high up, even among the brack- 
ish water, : ui 

On our, open sea-shores a certain, order is observed 
in the habitat of the fuci, each’ species occupying pretty 
regularly its own zone or station. | Pofilmw or sea- 
laces grows in water some. fathoms deep. In: places 
where the tide seldom entirely ebbs, but generally leaves 
from two to three feet .of water, grow E. esculentus and 
bulbosus, and the’ larger specimens sof! digitatus and 
saccharinus,. with some small kinds, as-F. palmatus, si- 
liquosus, and sanguineus.._ In places uncovered only:at 
the lowest ebbs, smaller plants of; digitatus and sacchas' 
rinus abound, with F. loreus or» sea-thongs. _On the 
beaches uncovered by every tidée, F. serratus occurs 
lowest down, along with crispus and mamillosus; next 
comes F’..nodosus; and higher up, F: vesiculosus. Be- 
yond this F., canaliculatus (already (mentioned) still 
grows, thriving very well.if only wet at flood tide, and 
though, liable to. become dry and shrivelled’ during a 
great pas of the day, ‘Lastly, F. pygmeus, figured by: 
Lightfoot, 
the spray. 

Floating Sea-weeds. 

The great accumulations of sea-weed found floating 
in the Atlantic, Pacific, and Indian Oceans, on each side 
of the equator, nearly to the 40th degree of north and 
south latitude, have already been alluded to; but they 
are not undeserving’ of! further attention. 

The Mar do Sargisso (or sew of seasweeds) of the 
Portuguese, stretches between the 18th and 32d: 
lels of north latitude, and the 25th and 40th meridians 
of west longitude. It is often called the Grassy Sea, 
and is mentioned by many navigators. It is. thus 
described by, Barrow, in his Voyage to Cechinchina : 
“ The surface of the sea for several days was literally 
covered with plants. Some of them were many feet in 
diameter ; others only a few inches: all appeared in a 
growing state. The globose berries (by which Mr Bar= 
row means the air-yesicles ) were in some plants green ; 
in others red. If taken out of the water, the plant be- 
came flaccid, and in the of four and twenty hours 
turned brown or black. The naturalist in every plant 
may find.a t. variety of marine insects’ and worms, 
some naked and others with testaceous coverings.” 
Those plants with green vesicles, it may be.remarked,) 
were probably specifically distinct from such as had! 
red, 

It is stated by Humboldt in his Personal Narrative, 

(t. 32.) is satisfied: if if be within reach of 
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size and beauty. as we’ proceed northwards, and ismucl:, that in the great basin of the Aflantit Northern Ocean, 

there exist two banks of floating sea-weed. . The most 
extensive is’a little west of the meridian of) /one 
of the Azores, between Jatitude 25° and: 36°), Violent 
north winds sometimes prevail in this:space, and drive 
the sea-weed to the low latitudes, as far as\24° or even 
20°, Vessels.returning to’ either from Monte 
Video or the Cape of Go pe, eross the bank near~ 
ly. at an equal distance from the Antilles and Canaries. 
The other occupies a much smaller space between 22° 
and 26°, eighty leagues west of the meridian of the Ba« 
hama Islands. It is.generally traversed by vessels on 
the passage from the Caiques'to'the Bermudas,; 

. Columbus ‘and Lerius encountered most: extensive 
banks of floating fuci im: their adventurous voyage : 
th them to extensive inundated meadows, 
pre wearer of their impeding ‘the: pro; of the 
vessels. So novel a scene produced: no: little: conster~ 
nation and.alarm in the crew of the Santa Maria.) ~~ 

' Detached patches of floating sea-weeds of various ex 
tent, but not deserving the name of banks or meadows, 
are met with indifferent parts of the Atlantic. ~ Bons 
land observed such patches to the north of the Cape’ 
erd Islands, APL alter Le aikes 

eatery pay ages ba tlt loner ompaart Pla m, says, “ Vegetabile; inter ommiarin” 
orbe suadentchecale , alto boned this title he inclu» 
ded.a considerable number of ‘species, ‘indeed all that 
generally occur in’ the» ** sea of sea-weeds.” » Tur- 
ner was the first who effectually distributed the Lins 
nean Fucus natans into various species. He remarks 
that they form a tribe by Ives; th clear- 

these floating sea-weeds were natives of the Gulf of Mex- 
ico, and were carried across the Atlantic by the Great: 
Stream: \hence the common name: of d. It is 
very evident, however, thatthe Gulf Stream would convey 
them rather to the Banks of Newfoundland that to the 
latitudes in which they usually occur; and it could notin 
any ease accumulate then to’ the south of the Azores. 

There is no doubt that it was the opinion of Linneus: 

gathered in their native place of growth, where they 
were fixed to the rocks; It appears likely that they 

won rocks, probably at’ very:consiclerable depths, 
fy thi Atlantie, Pacific, and Indian Oceans, whence 
they are carried, among other rejectamenta of the seas 
to the shores of almost every’ country, accumulating 
however on the surface of the ocean, in certain lati- 
tudes, owing to™ ailing winds and currents. - Some 
are inclined to think, that, being torn front their native 
rocks before they attain ese , they perfect: their 
seeds while in w Honting state; andit seems not unlike- 
ly that this may sometimes be the case. M. Humboldt, 
however, is of a different opinion : he thinks’ that 
tation can scarcely continue for a longer time in a 
tached floating sea-weed, than it would do in the branch 
of a tree torn from its trunk; and he considers these 
floating fields‘as composed of plants which have passed 
maturity.. ° , 
 Itis a very difficult to explain'why mo~ 
ving’ masses of marine plants should be for ages 
nearly in the same local positions: When decaying, they 
may indeed be supposed to be carried away by the equi- 
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noctial eurrents ; which may scatter them even towards 
the coasts of France and Norway. But’ how the 
fresh) weed is supplied ; by what» causes it is detached 
‘from depths perbege of forty or sixty fathoms, where 
it is generally thought the sea scarcely suffers agitation, 
are problems which remain to be solved. Lamouroux 
indeed states, that although fuci adhere firmly before 
the fructification appears, they separate very readily 
after this period; and Humboldt remarks, that fish and 
molluscous animals, by gnawing their stems, may also 
contribate to detach them. 

The spherical vesicles, supported on flat. stalks, and 
resembling juniper berries, interspersed on the stem 
and branches of the plants, were erroneously regarded 
by Linnzeus as the fructification ; but the true fructifi- 
cation, as ascertained by Turner, occurs in the form 
of cylindrical receptacles on the branches, inclosing glo- 
bular tubercles, which again contain the seeds. It may 
be noticed, that Don Hippolyto Ruiz, in his Flora of 
‘Peru, and in his pamphlet, “ De vera Fuci natantis 
‘Fructificationé,” described the sexual organs of the float- 
‘ing sea-weeds in a manner that'surprised botanists in 
general. Stamens and pistils were declared to be as 
‘obvious in this fucus as in most of the phanogamous 
vegetables! But the observations of M. Bonpland rec- 
tified the mistake of Ruiz.. Certain appendages in the 
form of little cups and feathers, which he took for the 
parts of fructification, were found, on close examination, 
to be nothing else than parasitical z ytes belonging 
to the family of ceratophyta. When dried, they effer- 
-vesced with acids, as the calcareous substance of any 
‘common sertularia or flustra would do. 

Very frequently the spherical vesicles, which have 
already been compared to juniper berries, are as large 
as small purple grapes, and have a striking resemblance 
tothem. For this reason, the name of J'ropic Grape is 
‘often applied to the floating sea-weed. Asa proof that 
the vesicles are intended in the case of F. natans, chief- 
‘ly to give buoyancy to the plant, Ruiz states that when 
die vesicles are all cut off, the plant sinks. 

» The great collections of floating sea-weed which 
‘have now been described, are not without their use in 
‘the economy of nature; for they afford both food and 
shelter to myriads of fishes and mollusca, and probably 
tend, by giving forth oxygen, to maintain the whole- 
some purity of the sea, To thé mariner, the young or 
most succulent shoots of F. natans offer an acceptable 
salad, or they are prepared as a pickle like samphire. 

; Economical Uses of Sea-weeds. 

Economical * It is observable on most coasts, that sea-weeds, or 
uses of sea- many 
weeds in ge- the roc 

es at least, v suddenly disappear from 
om in the sare They do not decay, like 

land plants, on the spot where they grow ; but, losing 
their hold, are washed ‘away by the tides ; and, in the 
narrow seas at least, generally wafted ashore to offer 
their services to man. Among the Romans, indeed; 
they were proverbially useless. When wished to 
stigmatise any thing as utterly worthless, it was de- 
clared to be wed projecta vilior ; and Horace, when he 
speaks 6f alga covering the shores as drift-ware, thrusts 
in the epithet inutilis. In modern times, the ‘alga ma- 
rina has become useful and valuable in various respects. 
To the agriculturist it furnishes a most: important ma- 
nure. To the glass-maker and soap-boiler it yields the 

_ fixed alkali ; and the manufacture of kelp for this pur- 
pose, has become a valuable source of revenue to the 
proprietors of the rocky shores of Europe, particularly. 
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of Britain, and more especially to those of the North- 
ern and Western Islands of Scotland. Of such im- 
portance has this manufacture appeared, that in some 
places attempts have even been made, and not without 
success, to cultivate the fuci. By merely covering sandy 
bays with large boulder stones, a crop of fuci has 
been procured in the course of two or three years, the 
sea appearing every where to abound with the neces- 
sary seeds. From the ashes of the fuci the chemist has 
of late years derived the very curious elementary sub- 
stance named iodine. Several of them are so rich in sac- 
charine matter, and vegetable mucilage, that on the 
shores of the northern countries of Europe, and in the 
Scottish islands, much of the winter provender of cattle 
is derived from them ; and in the city of Edinburgh 
these plants are occasionally given as a useful stimulus 
to the stomach of milch-cows kept in confinement du- 
ring the winter. A few of them even afford food to 
man. What might least of all-be expected, two or 
three of them furnish fuel to the inhabitants of coasts 
where materials for firing are scarce. Some of the 
smaller sorts yield various condiments, or afford fresh 
salads ; while others are employed as medicines. From 
a few of them, substances useful in the arts are pro- 
cured; and with some of the more delicate and ele- 
gant species, ornamental pictures are constructed. 
- While considering the different purposes to which 
marine plants may thus be applied, it may be agree- 
able to the reader to see the descriptions of those chief- 
ly employed, and more especially of such useful spe- 
cies as inhabit the British shores. The descriptions, 
however, must consist chiefly of the very accurate spe- 
cific characters drawn up by Mr Turner, to which some 
2) agri shall be added where they seem requisite. 

tis scarcely necessary to say, that every kind of sea- 
weed may be employed as manure. In point of fact, 
what is used for this purpose is that which is cast ashore 
by storms in the winter months, consisting of all sorts, 
mixed with zoophytes, and all the other rejectamenta 
of the sea. In many places, the value of such manure 
is duly ap reciated ; while in others it is unaccduntabl 
neglected ; not that it is any where entirely despised, 
but it frequently happens that on one day many 
tons of drift-ware are cast on a particular shore, and 
that on the next the whole is swept away. They who 
would avail themselves of this bounty of the deep, must 
snatch the moment of its being placed within their 
power, and muster all hands to drag it at least beyond 
the reach of the returning tide. It must not be left 
very long in the heap, nor suffered to run into the pu- 
trefactive fermentation; for in this. case, sulphureted 
hydrogen, and other gases highly important in pro- 
oe vegetation, escape rapidly, and in great quan- 
tity ; leaving a comparatively inert mass. But for de- 
tails as to the mode of applying this,-manure to lands, 
so as best to secure-its fertilizing effects, reference may 
be had to the article AcricuLTURE. 

Fuei. . 
—— 

As manure, 

' The nature of kelp, and the mode of its manufacture, For making 
are now generally understood. 
bonate of soda; containing sulphate ‘and: muriate of 
soda, and also sulphuret of soda;. with a portion of char- 
coal. In Scotland the manufacture is'carried on chiefl 
in the months of July and August.' The kelp kiln is 
nothing but a round pit or basin dug’ in the sand or 
earth onthe beach, and surrounded with a few loose 
stones.. In the morning a@-fire is kindled in this pit, 
generally by means of peat or turf. This fire is gradual- 
ly fed with sea-weed, in such a state of'dryness that it 
will merely burn, In the course of eight or ten hours, 

Whe TAMAS i. Sy 

It isa very impure car- kelp. 
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the furnace is found to be nearly full of melted matter, 
Tron rakes are then drawn rapidly backward and for- 
ward through the mass in the furnace, in order to com- 
pact it, or bring it into an equal state of fusion. It is 
then allowed to cool, when it is broken in .pieces, and 
carried into a store-house, to remain till shipped. 

The making of kelp from sea-weed was practised in 
France and England for more than half a century be- 
fore the manufacture was introduced into Scotland. 
Mr James Fea of Whitehall in Stronsay was the first 
person jin Orkney who (about 1722) exported a cargo 
of kelp; he sailed with it himself to Newcastle ; and 
his success in the enterprize soon aroused the attention 
of the Orcadians. At present, in coasting these islands, 
as well as the Hebrides, in the summer months, great 
volumes of smoke are every where to be seen rolling 
from the kelp furnaces, and the peculiar odour, pro- 
bably arising chiefly from muriatic acid gas, .is felt to 
a. considerable distance. From £40,000 to £50,000 
sterling, are thus yearly brought into the country ; but 
it must not be concealed, that in most of the islands 
agriculture has suffered, from the attention of the small 
tenants having been diverted from the land, and, by 
the influence of the landholders, turned almost exclu- 
sively to the manufacture of kelp. 

The fuci which are chiefly cut on our shores for this 
manufacture, are Fucus vesiculosus, nodosus, and serra- 
tus. In some places, F, loreus and filum are employed, 
but not to agreatextent. By means of aboat and long 
sharp hooks or bills, F. digitatus is cut in some places ; 
and this species, together with F. saccharinus, bulbosus, 
and esculentus, form much of the drift-ware employed 
in making of kelp. Some of these are no doubt richer in 
the alkaline salt than others ; but of all of them it may 
be said, that when dry and fit for burning, they are ca- 
pable of yielding about one-fitth of their weight in kelp. 

Besides the alkali, kelp affords, as already hinted, a 
peculiar simple or hitherto undecomposed substance 
named iodine. It was discovered in the year 1812, by 
a manufacturer of saltpetre at Paris named Courtois, 
and has since been examined by the most eminent 
French and English chemists. It is readily procured 
by pouring concentrated sulphuric acid on the mother 
water of kelp from which soda. has been extracted, or 

Heat is speedily produced, 
and the new substance appears as a_violet-coloured 
gas, perfectly homogeneous and transparent. This, on 
being collected in the usual mode, soon condenses, 
and assumes the appearance of plumbago. It forms 
acids with hydrogen, chlorine and tin, called the hy- 
drionic, chlorionic, and stannionic acids; and it com- 
bines readily with metals. The late Mr Tennant could 
detect no iodine in sea-water; sa that it appears to 
be entirely a product of marine plants. French kelp, 
it is remarked by Sir Humphry Davy, yields more 
iodine than British ; but for this, no reason: is assigned. 
Iodine has a peculiar odour, and. is decidedly poisonous, 
The name is derived from sans, violaceus, in allusion to 
the very striking circumstance of the substance yield- 
ing a violet coloured gas on being exposed to an increase 
of temperature. The following is the mode of procu- 
ring iedine recommended by Dr Wollaston: “ Dissolve 
the soluble part of kelp in water; concentrate ‘the 
liquid by evaporation, and separate all the crystals that 
can be obtained ; pour the remaining liquid into a clean 
vessel, and mix with it an excess of sulphuric acid ; boil 
this liquid for some time ; sulphur is precipitated, and 
muriatic acid driven off; decant off the clear liquid, 

® Thomson's Annals of Philosophy for April 1814. 
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and strain -it h wool ; put it into a small flask, 
and mix it with as much black oxide of m ese as ~ 
you used before of sulphuric acid ; apply to the top of 
the flask a glass tube shut at one end ; then upon heat- 
ing the mixture in the flask, the iodine will sublime 
into the glass tube.” * | 

The species reckoned kelp fuci shall now be more Kelp fuct 
particularly described ; and as most of them, besides 
yielding kelp, serve other useful purposes, these shall 
at the same time be noticed. ' ff 

Fucus vesiculosus: “ The frond is coriaceous, flat, F. vesicu- 
mid-ribbed, linear, dichotomous, and quite entire ; the losus, 
vesicles are spherical, and innate in the membrane of 
the frond; the receptacles (containing tubercles and 
seeds) solitary, terminal, compressed, turgid, mostly el- 
liptical.”—In Scotland this is sometimes called Black 
tang ; sometimes Kelp ware ; and when the r cles 
are large and swollen, Strawberry-ware. The Norwe- 
ians call it Kue tang, because their cows feed on it, 
it is the Quereus marina or Sea oak of the older writers. 
F. inflatus. of Linteus and Lightfoot, and F. spiralis 
of English Botany, are to be considered as varieties onl 
of this species. The colour isa pale olivé green, which ~ 
becomes dull and almost black as the plant dries. It 
grows most plentifully on all our rocky shores, often 
not much below flood-mark. - It is readily distinguished 
from F. nodosus by the air-vesicles very generally oc- 
curring in parallel pairs, while in F. nodosus they are 
single ; and from F. serratus, by the edges of the frond 
being entire, or wanting the serratures which mark that 
species. It is generally from one to three feet long. 
It is the species most ia prized for the manufacture 
of kelp; being rich in alkaline salts. According to one 
account, 5 oz. of the ashes of the plant yielded about 24. 
oz. of alkali; and Dr Walker states that 1 lb. avoirdupois 
gavehim 3 oz. of kelp. In the north and west of Sc 
land many hundred tons of this species are for this pur- 
pose yearly cut from the rocks, with old reaping hooks. 
To the Scottish islanders it is likewise valuable in ano- 
ther way; it constitutes a your pcan of the winter 
food of their horses, cattle and sheep, which seem instinc« 
tively to migrate from the hills to the sea-shore at the 
ebbing of the tide. Lightfoot mentions that during severe 
snow-storms, stags have been known to descend from 
the Scottish mountains to the shores, and to feed chiefly 
on this species. Thesame author states, that in some 
of the islands, the inhabitants cover their cheeses with . 
its ashes, and thus supply the place of salt. Linnaus 
says, that the people in Gothland often boil the plant, 
and mixing it with some coarse flour, feed their pigs 
with it, and that it has hence received the name of 
Swine-tang. In the Channel islands it affords firing. . 
In Jersey, in particular, it is collected and dried in July, 
and then housed for winter fuel. It is there also em- 
ployed in smoke-drying pork, beef and fish. + 4 

F, ‘nodosus: “The frond is coriaceous, compress F, nodosis, 
ed, veinless, sub-dichotomous, branched in a pinnated 
manner ; the receptacles are distichous, pedunculated, 
roundish, mostly solitary.”—This is very common on 
the rocky shores of this country, growing about half 
way between flood-mark and the ebb; often on the 
intermediate space between F. vesiculosus and serratus, 
though it sometimes grows nearest to high-water mark, 
The fronds are from two to six feet in length, and at 
short distances swell into Jarge oblong vesicles or air- 
bladders ; by which, though not mentioned in the 
cific character, the plant is more familiarly distinguish- 
ed, and from which it has derived its title nodosus. Boys 

+ Communications to the Board of Agriculture, vol. 1. p.219. 
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amuse themselves by cutting them transversely near the 
end, and making whistles of them: hence the name sea- 
whistles ona =e — ime plant. i seeds 
are contained in ellipti hherical receptacles, which 

, on short flat peduncles, from the sides of the 
vanches. These acquire « yellow colour, 

and. give occasion to the name of yellow tang, by which 
this species is known in Orkney, Like the last spe- 
cies, it is much used by the ke kers, and it often 
poe name of kelp wrack. Zoopbytes are seldom 

d attached to this fucus; but dense tufts of the 
dark-coloured Conferva polymorpha are frequently to 
be observed on it, and indeed this species of Conferva is 
scarcely ever to be detected in any other habitat. 
» By, serratus; “The frond coriaceous, flat, mid-rib- 
bed, linear, dichotomous, serrated at the margins ; re- 
fore solitary, terminal, flat, linear, serrated, sharp- 
ish.” It is sometimes called black wrack, or prickly 
fe cache bye the ee ee aya Ira ‘sed at 

i and by the ab- 
uc anenentin It is mS uncovered at bb tide, 

wing, as ly remar in deeper water than 
Grnesicloce, ornodosus, In itsymode of growth, it 

villum or circular tuft, ing out on 
point of attachment. When 

forms. a 
every side from a central 
fresh, the frond is of a dark olive green colour ; when 
castiashore and dried on the beach, it is almost black. 
It is very frequently overrun by the small coralline call- 
ed Sertularia pumila, or sea-tamarisk. Serpula spi- 
rorbis, and spirillum, are also uention it. The black 
wrack is. for coveri ters, or other shell- 
fish, that.are to be kept alive during land carriage, be- 
oes apt to rumivto, fermentation than some others 
which abound with mucus. According to Gmelin, 6 
ounces only, of lixivial salt. are procured from 16 ounces 
ofthe, ashes; and Turner mentions, that he was 
told that: it is but little used for making kelp in the 
Western Islands, “ because it shrinks so much in dry- 
ing; and contains so. little marine salt,’ meaning soda. 
In Norway, it is.called bred tang; and Gunner states, 
that in some parts of that co’ , the inhabitants 
sprinkle it over with meal, and give it to their cattle. 
_B. loreus : * The substance of the frond is between 

ilaginous and coriaceous, compressed, linear, nerve- 
less, entire at the. ins, dichotomous, expanded at 
its base into-a. bell- cup; tubercles immersed 
inevery)part, and on both sides of the frond.” This 
species is well known by the name of sea-thongs. In 
Orkney it is called drew,—a name which would seem 
to be etymological related to the badreux of the 
Straitsof Magellan. It is pretty common in the north 
of Scotland and its islands, particularly on shelving 
sandstone rocks. When in a young state, before the 
thongs have n, it forms a concave dise or cup, 
and gives to the rocks the appearance of being covered 
with some sort of mushroom, or rather peziza, as men- 
tioned.in the specific character. From this circumstanee, 
it is described by some old writers as wie Ap is affix 

Fre ore a pas aemase yy Be phasganoi others. 
‘Phe extended str. onds, generally two in 
mumber, arise from the» centre of the cup. They are 
dichotomous, or divide-into two at intervals. 

ly three, often six, or evew ten. feet in length. 
rlase, indeed, in-his. History of Cornwall, mentions 

that.on that coast, are sometimes found twenty 
feet long. The are nee gam with a tinge of 

succulent, and a good 

They are. 

deal of excellent kelp is made froma it in Orkney ; for 
iastance in the i 
ing to Dr Traill of Liverpool. It is a perennial spe- 
cies, or at least the plants require two years to come to 
erfection. | Wahlenberg therefore is in a mistake when 
ne says that it is an annual; but it must be consider~ 
ed, that he describes from observations made on the 
most stormy shores of Norway, where, as he tells us, 
not a vestige of it survives the winter, where the discs 
appear only in May, and where the plant never attains 
a greater length than eight or twelve inches. Thesame 
author gives it as his opinion, that the cup-shaped dise 
is the only part analogous to a frond, the ones Tans 
merely seminiferous spikes. To this notion he hasbeen... 
led, partly by the imperfect growth of the specimens he 
was acquainted with, and perhaps partly by the inaccu- 
rate description of the fructification given by Dr Roth. 
This was correctly described and delineated by Mr 
Turner, (Hist. Fuc. t. 196.) Elliptical tubercles are 
everywhere immersed through the strap-shaped fronds, 
containing masses of minute dark brown seeds. 

Fuci. 

of Westray, on an estate belong- “"—™” 

F. filum: “ The frond cartilaginous, slimy, cylindri~ F. flu. 
cal, filiform, attenuated at both ends, jointed internally, 
spirally twisted when old.” This species is frequently 
called sea-lace. In Orkney, it gets the name of cat- 
gut, and in Shetland: lucky minny’s lines. The length 
to which it grows is amazing, not less than from twen- 
ty to forty feet. Lightfoot mentions, that the stalks, 
skinned when half dry and twisted, acquire such 
strength and toughness, as to be used for fishing line, 
like Indian grass, (which last, although it has got this 
vegetable name, is an animal substance, attached to 
the ovaries of some of the small foreign sharks.) The 
plant consists of a simple frond, without. branches, It 
is of a deep olive colour. In the interior, the stem. is - 
divided by horizontal partitions, which Lamouroux 
says form a spiral when the plant becomes bent or twist- 
ed. The Bishop of Carlisle, and Mr Woodward, had 
previously remarked (in Lin. Trans. vol. iii.) that the 
whole frond is composed of twe equal longitudinal 
threads, coiled spirally round each other ; this structure 
becoming evident when the plant has received an inju- 
ry. It floats about in the manner of Sparganium natans, 
following the course of the waves ; but, as remarked 
by Linneus, it lies immediately under the surface of?’ 
the water, not on it. In Scalpa Bay, near Kirkwall in 
Orkney, we have:sailed through meadows of it in a pin« 
nace not without some difficul , where the water was 
between, three and four fathoms deep, and where. of 
course the waving weeds must at least have -been 
from: twenty to thirty feet long. This, too; was the - 
growth of one season ; for the storms of winter com- 
letely sweep it from the bay every season. The plant, 
ea a may not, strictly speaking, be an annual ; and 

Lamouroux observes, that its duration depends very. 
much on the nature of: the place where it grows. In 
Orkney, a considerable quantity of kelp is occasion~ 
ally made from this species; and the kelpsmakers 
remark, that ‘ it falls small in burning; and wash- 
es like soap.” * It is common in all the friths of 
Norway, as far as the. North Cape ; and Bishop,Gun- 
ner adds, that it furnishes a grateful and nutritious 
food to the Norwegian’ cattle. The fructification 
of this.species has long been a problem to the natu- 
ralist. Roth considered it as ed in’ a glandular 

ule at the extremity of the plant, Stackhouse 
thought he found it-hid in. the substance of the plant, 

* Tawr-in Orkney and Shetland, 1806,.p. 29. 
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in the form of naked grains. Lamouroux is of opi- 
nion, that it is to be sought in certain tubercular ex+ 
erescences sometimes to be observed near the base: 
or root of the plant. Turner has lately ascertained, 
that the seeds, or perhaps capsules containing seeds, 
are situated in the substance of the frond; that they 
are’ of a pyrivorm shape, and crowded together; and 
that they escape as the epidermis melts away. 

F. digitatus: « The root fibrous; stipes or stem 
woody, cylindrical, expanded at its apex into a single 
cartilaginous, flat, nerveless, roundish leaf, quite en- 
tire at its margins, deeply cleft into numerous ensiform, 
mostly simple segments.”—This species has in England 
received the appellation of sea girdles and hangers, and 
in Scotland it is very generally known by the name of 
tangle: in Orkney it is called red-ware, It is the Skal- 
metare of the Norwegians, and the slat-mhara or sea- 
wand of the Scots Highlanders, Itis one of the largest 
native species, having a stem often three feet in length, 
and a large divided frond ; and was denominated phy- 
codendron- or Fucus arboreus by: some of the older 

It is very abundant on all our rocky shores, 
growing chiefly on rocks which are only partially un- 
covered at the lowest ebbs, so that in neap tides the 
fronds are scarcely perceptible. The root consists of 
a congeries of thick horny fibres, often covered with Ba- 
lanus striatus, and the interstices inhabited by asterias 
spherulata and other vermes. In deep water, exposed 
to a moderate current, but protected from the neeee 
action of the waves, it attains a great size, the stal 
becoming as thick as one’s wrist, from three to four 
feet long, and the fronds of corresponding length, per- 
haps from ten to twelve feet. Both Turner and Wah- 
lenberg seem to doubt whether F. saccharinus (next 
described) and this, be specifically distinct. Wahlen- 
berg observes, that, near the shore, the winds and 

- waves prevent a large growth, or the copious produc- 
tion of mucilage, and that in this way the appearance 
of F. digitatus is so much changed, that a new name 
(saecharinus) is applied to it. We must be excused for 
remarking, however, that we have seen specimens of. 
Fucus saccharinus cast ashore from the Frith of Forth, 
which measured fifteen feet in length ; and for adding, 
that the Fucus digitatus which grows at the Bl 
Rocks near Leith exposed to winds and wayes, is uni-+ 
formly possessed of the distinctive characters of F. di- 
gitatus as described by Turner. In Scotland, the very 
young stalks and leaves are eaten along with dulse, or 
F. palmatus, *Old Gerrard indites, that being boiled 
tender, and eaten with butter, pepper and vinegar, it 
makes-good food, But at present it is employed only 
in the raw state. On the shores of some of the Ork- 
ney islands, particularly Westray, it is cut by means 
of long knives or-scythes, managed by men in_ boats 
at low water ; itis tied in large bundles, and being 
floated ashore, sis burned into kelp in reverberato- 
ry furnaces. .Captain Richan of Rapness has consi-» 
derable merit m ‘forming a very-pure kelp by these 
means. It may be stated, that Dr Traill of Liverpool, 
from a series of experiments made by him while resi- 
dent in the northern islands, found that its fronds yield- 
ed more kelp than equal portions of F. vesiculosus, or 
any of the other species generally used in the manufac- 
ture. 

In Scotland the stems are sometimes: put to rather 
an unexpected. use,—the making of knive-handles. A 
pretty thick stem is selected. and cut into pieces about 
four inches long. Into these, while fresh, are stuck 
blades of knives, such as gardeners use for pruning and 
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grafting. As the stem dries it contracts and hardens, 
closely and firmly embracing the hilt of the blade. In’ 
the course of some months the handles become quite: 
firm, and very hard and shrivelled, so that, when tipt 
with metal, they are hardly to be distinguished from 
hiartshorn. In the north of Scotland, and especially in the 
Orkney and Shetland islands, the large stalks are dried 
and used as fuel. This is likewise done in Norway, 
and on some of the shores of France, where fuel is 
nearly equally scarce, but much less needed. The 
stems are algo invested with many parasitic fuci’ 
and confervee, and not unfrequently with the shell-fish’ 
called anomia ephippium and scala. » 
A curious fact may be mentioned relative to this spe- 

cies. Dr Yule of Edinburgh being en in some 
experiments, in order to ascertain the state in which the 
saline matter exists naturally in the fuci, had some thick» 
stems of F. digitatus hung up in his cellar. From dif- 
ferent parts of one of these, young shoots of frondiets 
germinated,—of great delicacy and beauty, being nearly 
transparent.. Do the fuci, then, produce buds from their 
stems, like most land plants ; or did these germs origi« * 
nate from seeds accidentally attached to the stem, when 
in its native element? On being brought into a warm 
room, the. young shoots speedily decayed. 

F. bulbosus: “* The root hollow, swollen into a bulb, F. bulbo 
rough all over; stipes coriaceous, flat; twisted once at its’ 
origin, its margins undulated in the lower part ; its a 
expanded into a single, cartilaginous, flat, nerveless leaf, 
entire at its margins, deeply cleft into numerous ensi- 
form, mostly simple segments, The fructification con- 
sists in oblong seeds immersed in the ins of the 
stipes.”—-This is the Fucus polyschides of the Flora 
Scolica, sometimes called sea furbelows. In size it far 
exceeds any other sea-weed found on our shores, and: _ 
is certainly not undeserving the titles’ of giganteus and» 
arboreus, sometimes bestowed on it by the earlier bo« 
tanists. It is very curious that, notwithstanding its 
size, Linnzeus seems to have been unacquainted with it. 
It sometimes occurs twelve feet | ; and it is of such 
a specimen in its wet state, that Lightfoot s when 
he says, that a single plant isa sufficient load for a man’s. 
shoulders. It is plentiful. in the Pentland: Frith, and 
numbers of large specimens are frequently cast ashore 
in the bay of Thurso, as well as on the Orkneys. It 
is likewise pretty common among the Western Islands.. 
It is found more sparingly on the east coast of Scot- 
land. -On the shores of the:south of England, of France, 
and in the Mediterranean, it. is very abundant. It is’ 
always found in deep water, occupying very common< 
ly, in the southern seas of 
bitat which F. digitatus generally fills in the north. It) 
very often forms a constituent of the drift-ware collect- 
ed on the Scottish shores after storms, and either burnt 
into kelp, or laid on corn lands as a manure. ~ 

In treating of the kelp fuci, it has already 
tioned, that most of them yield a substitute for winter 
provender to cattle on the bleak shores of northern 
countries. Some others, which are frequently employ- 
ed as articles of human sustenance, and which have 
sometimes saved the inhabitants of those countries from 
the horrors of famine, are now to be enumerated ; with 
the addition of two or three which are occasionally em- 
ployed as ingredients in salads and condiments. ; 
. saccharinus: ‘* The root fibrous; fibres long and p 

branching ; stipes almost woody, cylindrical, undivided, nus. 
expanding at its apex into a single cartilaginous flat © 
simple linear oblong nerveless leaf, entire at its mar- 
_gins; .the fructification consists in scattered seeds im-~ 

v 

Europe; those kinds of ha< . 

been men~ peoutent 

‘ 

— 
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mersed in the leaf.”——This species is often called sea- 
belt. It is very common, and one of’ the largest of our 
fuci: The colour is a deep olive brown, sometimes 
partly green... Wahlenberg mentions that he ascer- 
tained by experiment that the plant contains no mu- 
cilage. ‘An extraordinary circumstance in the history 
ef this lant (already alluded to) was first correctly ob- 
served by Mr Bingham of Uxbridge. A contraction is 
observed to take place in the frond every year: this is 
occasioned by a new or secondary frond proceeding 
from the stem, and pushing the old or primary frond 
before it. Mr Turner was the first who correctly de- 
scribed the fructification. It is observable in the centre 
of the leaf, in the form of irregular spots, the frond being 
at these places much thickened, and the surface found, 
on: applying ‘a microscope, to be covered with innume- 
rable extremely minute oblong brown seeds. Light- 
foot mentions, that the common people on the coast 
of England sometimes boil this species as a pot-herb. 
The Icelanders, we are told by Anderson, boil it! in 
milk to the. consistence of pottage, and eat it with a 
spoon.) They are also said to soak it in fresh water, 
Seinie the sun, and then lay it up in wooden vessels ; 
it soon becomes coverec! with a white efflorescence of' 
salt, which has a sweetish taste,’ and in this state they 
eat it with butter. Lastly, it is mentioned that ‘they 
feed their cattle with the plant, both: in its recent and 
dry state. There is, however, every reason to think that 
all this is more properly applicable to Fucus palmatus 
or dulse, than to the true F. saccharinus ; for Mr Hook- 
er informs’ us that the ‘alga saccherifera Islandica is the 
Fucus palmatus. We are positively certain that the 
Fucus saccharinus of the Frith of Forth, prepared ac- 
cording to the usual methods of cookery, makes a. 
wretched pot-herb, and that, in its unprepared state, it 
is of so harsh a nature that cattle cannot relish it. The 
Norwegians, we may add, on the authority of Wahlen- 
berg, prize it so little, that their name for it, Toll-tare, 
implies that it is fit only for the devil. Very different, 
however, is the estimate of its: merits in some of 
the East Indies. ‘It is there so extensively as hu- 
man food, that it is well entitled to be placed at the 
head of the list of edible fuci.. Thunberg, in his Flora 
Japonica, states that it is much used in Japan, and is 
there prepared in such a way as to be quite esculent. 
Barrow, in his Voyage to Cochinchina, confirms this 
statement, and mentions, that, when valuable presents 
are made by the Japanese, they are laid on pieces of: 
this fucus, in testimony, as he thinks, of their regard 
for it as the 

nion, that the famous chinchou jelly of China is in part 
made from this species. If further proof be wanted, 
it is furnished by Broughton, who informs us,* that in 
Volcano Bay, in the island of Matsmai, he saw ‘a junk, 
laden with sea-weed, which he affirms, without hesita- 
tion, to have been Fucus saccharinus. He says that it 

ws plentifully on the shores of Volcano Bay, and 
that the people were constantly engaged in cutting it, 
drying it in the sun, and ing it up into bundles. 
for exportation. He repeats, in three different places 
of his work, that the plant alluded to is Fucus saccha- 
rinus ; and although neither Barrow nor Brough- 
ton seem to have any pretensions as botanists, they 
are supported in this instance by Thunberg, who ranks. 
high as a botanical authority. It may therefore seem 
extravagant to surmise the possibility of all these wri-. 

neral emblem of those sources of sub-' 
sistence which the sea affords. He is further of opi-' 
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ters being in a mistake concerning the identity of the 
species; yet to those best acquainted with this tribe of 
plants, it would be no great surprise hereafter to learn, 
that the Fucus saceharinus of the East is in reality a 
non-descript species, resembling the British plant. In 
the mean time, however, we must receive them as the 
same, and conclude, that the Fucus saccharinus of our 
shores is neglected and despised, merely because we are 
ignorant of the mode of preparing it ; and that, from 
the waht of this knowledge, a plant, capable of affording 
a useful article of food or even a nutritious delicacy, is 
of no use tous, but to swell the heap of drift-ware for 
the kelp furnace or the:dunghil. For the former purpose, 
indeed, it is not much esteemed, as it is found to become 
bleached and saltless from even slight exposure to rain.” 

. Bu escielentus : «The frond membranaceous, flat, mid- 
ribbed, simple, ensiform, entire at its margins, support- 
ed upon a’ short, cylindrical, pinnated stipes; pinne 
fleshy, distichous, oblong, flat, nerveless, containing nu- 
merous, pyriform, immersed seeds.”—This is called 
Badderlocks oy Hen-ware, on the east coast of Scotland ; 
and in’ the’ Orkney islands, Honey-ware. In Norway 
it is, by way of eminence, styled tare or ware. It grows 
on rocks;in pretty deep water, commonly in places 
where the tips of the fronds can reach the surface at 
ebb-tide. The stalk is generally from six inches to a 
foot in length; and near its base occurs a whorl of 
inne. The frond varies from six to twenty feet in 
length, with a:mid-rib extending the whole way. The 
mid-rib, stripped of its membrane, is the part chiefly 
eaten ; but in some places, particularly in Orkney, the 
innz are also eaten, under the name of mirkles. Mr 
urner mentions that these are likewise called /eys, 

and are only brought to market when thick and fleshy, 
which is generally in August and September. In Nor- 
way the pinne do not in general appear till the second 
year. -Wahlenberg states, that during the first year the 
stem is naked, but next year, while the greater part of 
the frond is d ed, the'stem swells in the middle ; 
from which swelling the pinnz proceed. At the Carr 
Rock in the Frith of Forth, the pinne were visible not 
only the first year, but in plants only a very few months 
old; and the rudiments of them were discernible in 
some which were only three or four inches long, and 
apparently but a few weeks sprung. - 

“F. palmatus: “ The frond is membranaceous, flat, 
nerveless; palinated, quite entire at the margin; seg- 
ments: oblong,’ mostly simple ; seeds naked, collected 
into wide, irregularly shaped spots, scattered all over 
the frond.”—This is the well-known dudse of the low- 
land Scots, and the duiiliosg of the Highlanders. In 
Ireland it is called dillesk ; and it is there first washed in: 
fresh water, and then dried in the sun, before being used. 
In this state/it is often made up into rolls, and chew- 
ed like tobacco. The Icelanders call it sol. The Nor- 
wegians name it sou-soell or sheep’s-weed, and Bishop 
Gunner has therefore adopted the name Fucus ovi- 
nus, observing that sheep and ‘goats betake themselves 
in great numbers eagerly to the shore at ebb-tide to 
obtain this pleasant food. « Buy dulse and tangle,” 
is one of the Edinburgh cries, tangle meaning the ten< 
der stalks and very young fronds of Fucus digitetus. 
Both. are eaten recent from the sea, commonly without 
any preparation; they are sometimes considered ‘as 
forming a salad, but more generally are used as a 
whet. Dulse is now very wel ode fried and brought to 
table. It is said, that the inhabitants of the Greek 

*. Poyage to the North Pacific Ocean, in 1195; §c. by W. R. Broughton; p. 273, 
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islands are fond of this species, adding it to ragouts 
and olios, to which it communicates a red colour, 
and at the same time imparts some of its rich and gela- 
tinous qualities. The dried leaves infused in water ex- 
hale an odour somewhat resembling that of sweet vio» 
lets, and they communicate that: flavour to: v 
with which they are mixed. Lightfoot: mentions, that 

¥, edulis, 

P, ciliatus, 

¥. pinnati- 
fidus. 

f. natans, 

in the Isle of Skye in Scotland, it is sometimes used in 
fevers, to promote perspiration, being boiled in water, 
with the addition of a little butter. Fucus palmatus 
grows not uncommonly on rocks which are: barely un- 
covered at the ebb of the tide; but itis more frequent 
as a parasite on Fucus nodosus; and it occurs also on 
the stems of Fucus digitatus, attaining: in this .situa- 
tion a considerable size, perhaps twelve or fifteen inches 
long, while in general it is only about’six or eight inch- 
es, It is soft and limber, and does not become rigid 
by drying, being of a more loose texture than many 
other sea-weeds. 

F. edulis. “ The frond fleshy, flat, nerveless, simple; 
cuneiform, quite entire, rounded at the apex, attenua-~ 
ted at the base into a very short cylindrical: petiolus ; 
solitary seeds scattered all over the frond.”—This is 
uot uncommon in Scotland, and being thick and succu~ 
lent when young, is frequently preferred to F. palma 
tus, especially for roasting in the frying-pan. Like 
that species, it gives out a smell somewhat resem- 
bling that of sweet violets. When) fresh, it is of a 
deep opake blood-red colour; on maceration, it gives 
out a purple dye. Old fronds of a large size, perhaps: 
two feet.in circumference, are sometimes cast ashore: 
near Leith; these are of a dark colour; and very fullof; 
holes. These holes are supposed by the) fishermen: to 
be made by crabs, which, they assert, are very fond of 
this species. 

F. ciliatus. “The frond between. membranaceous 
and cartilaginous, flat, nerveless, generally lan¢eolate, 
branched in a pinnated manner, ciliated at its margins 
and surface ; cilia mostly simple, patent, subulate, pro- 
ducing tubercles at their apices.’—This is not very 
common on our shores: it is sometimes; however, mix-. 
ed with F. palmatus, and sold and eatemas dulse along: 
with that species. It is distinguished not: only by its» 
cilia or fringes, but its fine red colour, and almost pel- 
lucid substance. It was formerly known by the names 
of F. lanceolatus, and holosetaceus. ‘ 

F. pinnatifidus. “The frond compressed, cartilagi 
Be lh Soe a ; branches mostly alternate, doubly pe 
natifid; ramuli blunt, callous; capsules ovate, sessile; 
and naked seeds on the ramuli.”—In Scotland, this is 
sometimes called Pepper-dulse, from. its hot biting taste: 
in the mouth, On account of this’ quality, although its 
smell is not very prepossessing, it is sometimes eaten 
along with the common dulse.:. In. Iceland, ittis:belie- 
ved, itis still used in place.of a spice. It appears to be 
an annual, and its pungency, is considered: as greatest 
in the early part of the summer. It is very common 
on all our shelving rocky shores, growing along with’ 
F, palmatus and -crispus, and Corallina officinalis, » It’ 
is subject to considerable variations, particularly inco- 
lour ;_being frequently. olive yellow, but sometimes tin- 
ged with red, or dark red approaching to purple. ‘It 
is somewhat curious thatthis species, which is common 
to Seotland.and Iceland, should be found alsovin the 
Red Sea, and on the shores of Egypt. as 

. Un) treating of the oceanic fields of sea-weeéd), some of 
the uses of Fucus matans (including F. natans; baocifes! 
rus, and several others of Turner) have already been 
hinted at. The most succulent fronds:are selected, and 
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repared as a pickle, like samphire, and the young and 

‘esate shoots sa eaten as a “en seasoned ——— ie 
of lemons, and ginger. This’ sort of sea-w 
is also in Si cet as a medicine, being accounted 
aperient and antiscorbutic, and employed by the native 
Americans to cure fevers. ie sre Hep ali 
Many of the Asiatic nations bordering onthe sea, use 

different species as food. ‘The superior orders employ 
them chiefly to give consistence: to sauces, or to mode~ 
rate the pungency of the hot spices which they use in 
such: profusion. : 

In the East 

is its character: “ Frond sub 
gelatinous, cylindrical, filiform, much»and irr ly 
branched ; branches patent, nearly of equal height, acu< 
minated, generally forked at their apices, with short 
divaricated segments ; tubercles hemispherical, sessile, 
scattered all over the frond.” - From the circumstance of 
its being used as an article of food, Gmelin, in his His- 
tory of Fuci, gave it the title of F. edulis, a name now 
appropriated to a very different one, allied to the 
matus, and-above described. I’. lichenoides is complete~ 
ly of a gelatinous nature: it is washed im fresh ‘water, 
and squeezed, so as to remove a considerable part of its 
mucilage and saltness ; after which it-is served up with 
a sauce prepared with lemon-juice and ginger. This 
is supposed to be one of the principal ingredients em~- 
ployed by the East Indian swallows in constructing 
those edible: nests which are -so much in repute not 
only im China, but ‘throughout India, and in request 
even at the luxurious tables of London. The most pure 
and transparent nests are now generally believed to-be 
almost entirely composed of the.gelatinous fui. 

table. The followin 

F, déenaxis employed in the Chinese:empire to Serve F, tenax, 
all the purposes of our.gum Arabic. and glue. It is a: 
small cylindrical filiform species, allied to F. acicularis. 
It was first described by ‘Turner in Annals-of Bota- 
ny, vol. ii. and is figured in the History of Fue, t. 125. 
It is gathered:on the shores of the inees of F’o-kien: 
and Tche-kiang; and ‘although of small size, it is found’ 
so plentifully, that about 27,0001lbs.-are annually import- 
ed at Canton, and‘sold at 6d.or 8d. per Ib. - As’ soon as 
gathered, it'is.dried-imthe sun ; and being*then compres-) 
sed, it will keep good for several years. When it is to be 
used, the saline .particles:and impurities are washedoff; 
it is then steeped in warm water, in which it dissolves, 
stiffening-as it cools intoavegetable gluten, which again 
liquefies om exposure'to heat. It seems probable that this 
is the principal ingtedientin the celebrated gummy mat- 
tercalled chin-chou, orhai-tsaijinChinaand Japan. L 
sheets of paper or-of coarse gauze are besmeared with it; 
they thus acquire additional transparency, and are usedin- 
windows or lanterns. Windows made merely of slips 
of bamboo: crossed diagonally, have frequently their lo- 

shaped:interstices wholly filled with the transpa~ 
rent gluten of the hai-tsai.. ' 
Tt is remarked by. Mr Turner, (Hist. Fuc. t. 216— 
218), that the common and well-known though very-vari-. 
able species, F. crispusand'mamillosus of our own shores, 
arer melted by boiling, and that they afterwards. 
forny'a: ine. This has not yet, however, been ap- 
plied’to any use, either by the cook or the artist. Une. 
fortunately they are not only of small size, but could 
not easily be: red in sufficient quantity. 

‘ Itmay be mentioned, on the authorityof Mr Bar- 
row, that at the Cape.a kind of gelatinous fucus, very: 
useful as food, is gathered, particularly from the shores 
of Reben ‘Island, ‘The leaves are described as sword= 

Indies, and: particularly in Ceylon, F. ¥. lichenoit! 
lichenoides (Turn. t. 118.) is in high estimation for the 4 
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shaped, serrated, and about six inches long. These be- 
ing first washed clean, and sufficiently ed to resist 

putrefaction, are steeped in fresh water for about a 
week, changing it every day. After this, being boiled 
for a few hours in a little water, they form a clear trans- 
parent jelly ; which being mixed with sugar, and the 
Juice of a lemon or orange, affords a pleasant and refresh- 
ing dish. 
“Aneuadiuncte Dr Olaus Swartz, F. spinosus, (muri- 

catus of Gmelin) is eaten by the inhabitants of Suma- 
tra. This species occurs at the Cape, but is there 

lected. 
‘eons of the gigantic species, particularly F. potato. 
rum of Labillardiere, furnish various instruments ‘and 
household vessels, as well as food, to the native inhabi- 
tants of New Holland. 
A few of the smaller and more delicate kinds: seem 

capable of affording colouring matter or paint. Ginan- 
ni describes one under the name of Fucotintorio. This 
Mr Turner considers.as probably F, purpureus, which 
is very common in the Mediterranean, and gives outa 
beautiful chocolate dye in fresh water. 

It may be mentioned, that inthe North of Scotland, 
a kind of sauce for fish or fowl, somewhat resembling 
ketchup, is made from sea-weeds ; frequently from the 
eup-like frond or base of F. loreus. 

he mucus from the vesicles of F. vesiculosus and 
similar. ies, has been recommended in diseases of 
the glands, by Dr Russell; and F. helminthocortos, (Turn. 
t.. 233.) a small Mediterranean species, : ‘little 
known in Britain, has long been employed by medical 
menon the continent as a vermifuge, under the name 
of Moss or Coralline of Corsica. 
‘Some of the small red species are very ornamental 

when displayed in pictures ; and are used not only to 
embellish the eabinet of the naturalist, but apartments 
in . The foreign species chiefly employed for 

. this purpose, is F. cartzlagineus, which abounds at the 
, and is remarkable for the regularity andelegance 

of its form, and the richness of ‘its tints. 
The native species most generally used for formin: 

mimic’ trees or! landscapes, is F. coccineus. ‘The frond 
is con in carota ‘between ee 
and cartilaginous, much and irregularly branched; the 
ramuli subulate, disposed in alternate Semele three or 
four each. As formerly observed, two kinds of fructi- 
fication.are to be found on different ‘individuals of this 

cies ; both spherical sessile: capsules, and lanceolate 
silique. It is beautifully figured by Turner (THist. 
Fuc. t. 59.) and. also khouse, in a frontis< 

iece to one of the fasciculi of his Nereis Britannica, (p. 
106.) It is singular that this species, though very 
common, escaped the notice of Linnaus. When it is 
dexterously ded on very smooth white paper, or 
on the g interior of flat shells, the effect is 
very beautiful. It is generally of a bright red colour, 
but sometimes tinged white or yellow. It grows about 
three or four inches long. 
tion, it-is excelled only by F. asparagoides, (Turn. t. 
101.) a-species of much less frequent oceurrence. 

F. plumosus is likewise very ornamental... The frond 
is compressed, cartilaginous, much and i ly 
branched ; the branches are repeatedly pinnated, pro- 
ducing the feather-like from which the 
name has been —. It is of a purple colour, often 
inclining to: y ish brown. It is generally from 
three to five inches long; but-in the north of Scotland 
it reaches six-or seven inches, ~Still farther to the north 

_ slightly rubbed over with the mucil 

In minuteness. of ramifica< 
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of Europe, as on the northern coast of Norway, it grows 
to yeta size ; so that it may truly be reckoned a =" 
northern t. It is generally found attached to old 
stems of fucus digitatus. 

F. alatus is the most abundant of all the small orna- F, alatus. 
mental sea-weeds, being very common on stalks of F. 
digitatus. The frond is. membranaceous, very tender, 
mid-ribbed, linear, subdichotomous ; the segments al- 
ternately pinnated. It is three or four inches high, and 
of a fine purplish red colour. 

Preserving of Sea-weeds. 

Many of the fuci, and particularly the Floridexw of Preserving 
Lamouroux, make a beautiful appearance when preser-’ of sea- 

All of them re. weeds. ved in a herbarium or hortus siccus. 
uire to be soaked for some time in fresh water, and 

are the better for being repeatedly rinsed in re- 
newed basons of water, to cleanse away and extract as 
much as possible the sea-salt which adheres to them, or 
with which they are impregnated. The larger sort need 
no otherpreparation ;. but are to be dried between folds 
of bloating paper, and pressed in the manner of herba- 
ceous plants. The finer leaved fuci must be treated 
ina different way. After being washed, as above di- 
rected, in repeated waters, till no impurities of any 
kind. remain, they are to be separately floated out in 
a large shallow dish containing water, so that their 
most minute and delicate branches may be fully ex- 
panded. For disentangling the nice ramifications, a 
common pin, or a sharp-pointed peu, may be employed. 
A piece of stiff, but fine and smooth writing paper, is 
then to be gently introduced under the specimen, and 
the minute branchlets being again spread out where 
they may have been disordered, the paper is to be cau< 
tiously and slowly inclined, and at last drawn out, so as 
to contain on its surface the plant in its fully expanded 
state. After this, most of the delicate species, if care- 
fully dried and pressed, adhere to the paper by their 
own gluten, and require no farther care. Mr Turner 
mentions that he fixes the non-adhesive kinds by means 
of a cement made from F. ciliatus and crispus of our 
shores, These are boiled in water over a quick fire, 
and soon become melted : on: cooling, they form a glu- 
ten, not to be relied on as a'strong cement, but which 
is well adapted for a herbarium, as it neither imparts a 
stain like glue, nor a glare like gum. Ifthe paper be 

age, and a delicate 
membranaceous plant afterwards placed on it, it will 
become sufficiently fixed, merely by moderate pressure. 
Some collectors, finding that any kind of paper is apt 
to curl up, expand the delicate species over a -plate of 
ae and, after allowing the water to drip off, trans~ 
er the specimen carefully to the paper. 
To inland collectors, who occasionally make an excur- 

sion to the shore, it may be useful to know, that all the 
preparation that is necessary at the sea side is to dry 
the: specimens moderately in the free air, and tie them 
loosely up in strong brown paper. In this way they 
may beicarried to a great distance, and: kept for some 
days. -On being immersed in fresh water, they in gene- 
Tal e: das fully as before ; but it must be essed 
that the colour of some ‘kinds is extremely apt to . 
change. In the vasculum, or botanic box, which serves 
so well for preserving herbaceous land: plants, \ speci- 
mens of marine plants very rapidly undergo the putre- 
factive fermentation, (P.-N.) \ 
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FUEGO, or Tierra pet Fueco, “ the land of fire,” 

was so denominated by Magellan, because he perceived 
many fires during the night, supposed to have been vol- 
canoes in the mountains, but probably nothing more than 
the numerous fires kindled by the natives on account of 
the cold. It is a large island, or rather group of islands, 
bounded on the north by the straits of Magellan, and 
on all other sides by the sea; situated between 524° 
and 56° South Latitude, and between 65° 10’ and 75° 
30’ West Longitude from Greenwich. It is divided by 
narrow straits Into eleven or more islands of consider- 
able size, and extends about 300 miles from east to 
west, and from 100 to 200 in breadth. . From Charlotte 
promontory, which is the north-east extremity, the 
coast extends west north-west, to a large promontory, 
that forms the mouth of the first narrow passage in the 
strait; and then, in a south south-west direction, form- 
inga circular basin, which terminates at the promontory 
of Sweep-stakes on the south side of the second narrow 
channel. The inhabitants on this part of the coast be- 
haved with great humanity to the crew of the Spanish 
ship Conception, which was wrecked on their shores in 
1765; assisting them in saving part of their cargo, and 
in erecting sheds to shelter them from the weather ; 
and discovered so little of the cruelty common to most 
savages, that the Spaniards of South America projected 
a missionary establishment among them. The coast 
next inclines southward, forming an arch of a great 
circle, cut by Cape Monmouth, and the inlet of St Se- 
bastian, on to Savage bay, from which a mountainous 
country stretches south-west, exhibiting the appearance 
of several narrow straits. Beyond these is Swallow 
harbour, a well sheltered bay, where there is good land- 
ing-and a sufficient supply of wood and water ; but the 
surrounding mountains have a dreary aspect, and seem 
to be deserted by every thing that has life. The coast 
continues now m a north-west direction, forming many 
bays and inflexions, inclosed by barren. rocks’ with- 
out any appearance of soil, having their summits co- 
vered with snow, and their deep vallies filled with im- 
mense masses of ice. To this part of the country Sir 
John Narborough gave the name of “ the land of De- 
solation ;” and nothing more dreadful, says Bougain- 
ville, can be imagined. 1t is still high and steep, and 
terminates in Cape Pillar, the north-west extremity, 
where the Pacific Ocean opens to the view. This cape 
is a great mass of rocks, which rise into two huge cliffs 
resembling towers ; and round it are’several small islands 
or rocks named the Twelve Apostles, reaching several 
miles into the sea. Two leagues ‘south of Cape Pillar 
is Cape Desire, from which the coast takes a south-east 
direction, and is broken into various inlets, or rather 
composed of a number of islands, beyond which ap- 

barren and ‘rocky mountains, spotted with tufts 
of wood and patclies of snow. From Cape Gloucester, 
which is about 23 leagues from Cape Desire, the coast 
turns south-south-east for ten 1 es, to Black Cape, a 
steep and high rock, shaped like a sugar loaf; a little 
towards the east from Mi is the great bay of St Bar- 
bara, supposed to communicate with the Straits of Ma- 
gellan. Beyond this bay, the country is entirely com- 
posed of rocky mountains without the least appearance 
of vegetation, terminating in dreadful precipices, and 
raising their craggy summits to an immense height. 
About 23 leagues from Barbara Bay, appears Cape 
York Minster, a lofty promontory, terminating in two 
high towers, with a conical hill between them. To the 
east of this opens Christmas Sound, in the bottom of 
which is a deep and secure harbour, named Devil’s Ba« 

FUEGO. 
son, so completely 
be entirely excluded from the rays of the sun. To the 
south-east of Christmas Sound is a group of rocks, call- 
ed the Isles of Ildefonso, nearly east from which is 
Nassau Bay, whose west point is the most southerly 
extremity of Tierra del Fuego, and is sometimes deno- 
minated False Cape Horn, In front of Nassau Bay 
lie the Hermit Islands, the south point of which is the 
True Cape Horn, known at a distance by a round hill 
over it, and situated in 55° 58’ South Latitude, and in 
67° 46’ West Longitude. “The coast stretching north- 
east from Nassau Bay is little known for the space of 
80 leagues, to Valentine’s Bay, which forms the south- 
west entrance of the Strait of Le Maire. About the 
middle of this strait, on the Tierra del-Fuego side, is 
the Bay of Good Success ; and on the south-east extre- 
mity are two low promontories, called Cape Diego and 
Cape Vincent, where the strait opens to the east. 
From these capes to Charlotte Promontory, the eastern 
coast of Tierra del Fuego is more level, woody, and 
verdant, than any other part. The soil here in the 
vallies is rich and deep ; and a stream of a reddish hue, 
ome good water, runs at the bottom of almost every 

The interior parts of Tierra del Fuego have never been , 
explored, but appeared to consist of continued mountains oa poet 
of immense height and irregular surface. About one- 
fourth of their ascent is frequently covered with trees 
of a considerable size. . Towards the middle, nothing 
but withered shrubs appear: next succeed ‘patches of 
snow and fragments of rock ; while the summits, com- 
posed of huge crags piled upon each other, and tower- 
ing above the clouds, are devoted to everlasting ste- 
tility. Many of them are nothing but immeasurable 
masses of rock, naked from the base to the summit, 
without a single shrub or one blade of grass to be seen’ 
upon them ; and the intermediate vallies, equally des 
titute of verdure, are filled with beds of ‘snow, or 
masses of ice. ‘The climate is intensely cold and stor- 
my ; and, even in the midst of summer, the ground is 
frequently covered with snow. | Its severity is fatally 
exemplified by an accident mentioned in Captain Cook’s 
first:voyage, a part of whose crew having attended Sir 
Joseph Banks and Dr Solander on shore, and havin 
been obliged to pass the night in the rt pe air, thoug! 
it was upon the most temperate part of the coast, and 
about the season of midsummer, two of them expired 
of cold; and Dr Solander himself, a native of Sweden, 
was saved with great difficulty. Even in this barren 

imate is found a great variety of plants a soil and drear 
unknown in The trees chiefly noticed were, 
beech, birch, winter-bark or’ spice sited, and the holly- 
leaved barberry:) The plains are covered with a kind 
of spongy moss; and nettles, wild celery, and scurvy- 
grass, are generally found close to the beech. Cran- 
berries, red and white, are produced in great abun- 
dance. Fish may be procured with great facility on - 
every part of the coast, and particularly on the Straits 
of Magellan. Whales, seals, and sea-lions,’are seen’ in’ 
gree numbers along the shores, particularly ‘in the 
traits of Le Maire. There are great quantities of shell 

fish, limpets, clams, and especially mussels, some of 
which are five or six inches in length. Few insects 
have been observed in the country, and none that were 
either hurtful or troublesome. OF land-birds there are 
few varieties; and none have been seen la than an 
English blackbird, except a few hawks and vultures. 
But there is plenty of water-fowl, sea-pies, shags, and 
the kind of gull generally called Port Egmont hen ; 
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geese, resembling bustards, smaller than the tame geese 
of England, but well tasted; and ducks of several 
kinds, the most remarkable of which, called by the 
sailors race-horses, are unable to fly on account of the 

shortness of their wings, but run upon the water with 
amazing swiftness. most the only quadrupeds ob- 

served by navigators were dogs in a domestic state, 
which differed from others i gn “<s —. = 
America, in possessing the faculty ing. 

traces of larger une were indeed naticnd te some 
places : but their species could not be ascertained. 

The natives of Tierra del Fuego are the most deplo- 
rable in appearanee, and the -most destitute in resour- 
ces, of-the human race,—inhabiting the most inhospi- 
table climate in the world, and possessing no sagacity 
to provide themselves with those few conveniences, 
which even their dreary land might supply. They are 
a little, ugly, meagre, and ess race, * with long 
black hair, and the colour of their skin like the rust of 
iron mixed with oil. Their whole apparel consists of 
the stinking skin of a seal, sometimes of a guanicoe, 
thrown over their shoulders, exactly in the state in which 
it was taken from the back of the animal. A piece of 
the same skin is sometimes drawn over their feet, and 

thered about the ancles like a purse ; and a small 
‘is worn by the women as a fig-leaf. They appear- 

ed very fond, however, of ornament, and. paint their 
faces in various forms, generally with horizontal streaks 
of black and red, with a white ring round the eyes. 
They wear upon their wrists and ancles bracelets of 
beads formed of small shells or bones, and delight par- 
ticularly in every thing that is of a red colour. Their 
food consists chiefly of cranberries and shell-fish, and 
sometimes the flesh of whales or seals, which they de- 
vour with the test relish in a raw and rotten state, 
Some of Captain Wallis’s people gave to one of them a 
fish, as it was taken alive out of the water: the Indian 
snatched it hastily as a dog would take a bone ; and, 
instantly killing it, by giving it a bite near the gills, 

ed to eat it, beginning with the head, and go- 
ing on to the tail, without rejecting either the bones, 
fins, scales, or entrails. They ate readily whatever 
food was given to them by European voyagers, but 
could not be persuaded to take any other drink than 
water. They ap to have no fixed residence, but to 
move from one place to.another, after having exhaust- 
ed the supplies of shell-fish around their habitations. 
Their huts are constructed in the most rude and inarti- 
ficial manner imaginable, and are merely a few poles set 
up inclining towards one another, and forming a cone at 
the top like a bee-hive. They are covered on the wea- 
ther-side with a few boughs and a little , yet not 
so as to exclude the snow or rain; and, on the lee, 
nearly an eighth part of the circumference is left open,, 
both as a door and. a chimney. Within these wretched 
hovels no kind of furniture is seen; and a little grass 
laid round the inside of the stakes, serves the purposes 
of chairs and beds. The only utensils observed among 
them were a satchel to hang on the back, a basket to 
carry in the hand, and a bladder to hold water. Where- 
ever they halt, though only for a short time, in the 
open air, they always kindle a fire; and are generally 

ected with sore eyes, from sitting so much over the 
smoke of their fires. Even in their canoes, they havea 
fire placed on a of sand in the midst of the vessel, 
around which they huddle themselves as close as possi- 
ble; and which they seem thus to carry about with them, 

‘a point of glass or flint, barbed, and fit 
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not only for the sake of immediate warrath, but in or- 
der also to have fire ready kindled wherever they may 
land. Their canoes are extremely slight made, some- 
times of planks, but generally of pieces of bark sewed 

ether either with the sinews of some wild beast, or 
with thongs cut from a hide. A kind of rush is laid 
into the seams; and the outside is smeared with a resin 
or gum, to prevent the water from soaking through the 
bark, About fifteen slender branches, each bent into 
an arch, are sewed transversely to the bottom and sides ; 
and some straight pieces are placed across the top from 
gne gunwale to the other, and fastened securely at each 
end. ‘These vessels are about fifteen feet long, three 
broad, and three deep, are steered with paddles, and 
have only a seal-skin as a sail. The only appearance 
of mawnity among them was in their late sek which 
consisted of bows, arrows, and javelins, Some of the 
bows were neatly made, with strings of gut; and the 
arrows were formed of wood, yery highly polished, with 

to the shaft 
with wonderful skill. In the use of these weapons they 
discovered great dexterity, and seldom failed to hit a 
mark at a considerable distance. They, have also a 
kind of harpoon, which they use in fishing, formed of a 
fish bone about a foot in length, sharpened at the end, 
toothed on one side, and fixed to a long pole. No 
appara of subordination or government has been 
observed among them, and no one is respected more 
than another; yet they seemed to live together in the 
utmost harmony. Neither do they discover any notions 
of religion, unless a vehement vociferation addressed to 
every new object, may. be considered as, a species of ex- 
orcism, and: as implying a belief in evil spirits. Both 
those who were te Bougainville and by Cook, 
though on different parts of the coast, gave themselves 
the name of Pecheray; and they do not seem to be a 
numerous people. Their language in general is guttu- 
ral, and some of their words are expressed. by a sound 
xesembling that which is made by clearing the throat ; 
but other expressions are sufficiently soft, such as hal- 
lécd, beads, and ooddé, water. They are harmless, and 
friendly towards strangers ; and, either from a content- 
ed disposition, or from stupidity of mind, discover no 
desire for additional possessions and_gratifications. 
When carried on board of E ships, they testi- 
fied no emotions of surprise, satisfaction, or curiosity ; 
regarded every object, except looking-glasses, anc the 
clothes of the people, with utter indifference; and ex- 
pressed no wish for any thing whatever but, beads. 
One of their women even offered her sucking child to 
an officer of Byron’s ship; and their whole aspect and 
manners declared them to be among the lowest and 
most wretched of human beings. See Byron’s, Wallis’s, 
Bougainville’s Voyages, and Cook’s First and Second 
Voya es Round the World. (q) 

JEGO, or Foco. See Cape de Vern Islands. 
FUENTE D’Honorzs, Battle of. See Brirary, 

p- 731. i 
FULCRUM. See Mecuanics. 
FULDA, atown of Germany, in the circle of the Up- 

per Rhine, and capital of the bishopric of the same name, 
but lately transferred to the Grand Duchy of Frankfort, 
is situated nearly in the centre of the bistiopric, on the 
banks of the river Fulda. The principal objects of in- 
terest at Fulda, are the pit, with its pleasure gar- 
dens, where the bishop formerly resided, containing an 
apartment of optical glasses; the cathedral and its 

* A few of the men on the coast of the Straits of Le Maire were larger, and more tlumsily made, 
VOL, X. PART I. D 

Fuego 



Fulda, treasury ; the church of St Boniface ; the church of St teeth, melts freely in the mouth, adheres slightly to the 
Fullers Michael, which is said to have some resemblance tothe tongue. It is opake, and sufficiently soft to be scratch- 

age temple of Jerusalem ; and the convent of Franciscans, ed by the nail. It takes a polish by friction, is mode- 

FUL 

finely situated out of the town. The University of Ful- 
da was founded in 1739; and ‘in the ancient lib: 
are to be found many rare and valuable MSS. Here 1s 
a manufactory of porcelain. In the neighbourhood of 
Fulda are the baths-of Bruckenau, which are celebra- 
‘ted for their romantic situation, and for the good societ 
-which is to’be:met with. The celebrated Jesuit, Atha- 
masius Kircher, was a native of this town. Population 
12,060. Its position, according to trigonometrical ob- 
servations, is East Long. 9° 44/0’, and North Lat. 50° Ste: eae Dumit* Bae KEAN einige hese = 
‘33! 57", (w) aie . . . . . . . . . . ‘ $3; 

FULDA, Bisuopnic or, the ‘name of an ancient prin- M an biog shatters (cect Si phir x 

‘cipality in Germany, which was included by Bonaparte Oxtle pid ioe 3 Sijule Bip | teers thd a 

in the Grand Duchy of Frankfort. The extent of this Wabed ‘ol kacidiclanin a rites ie 

principality was formerly 37 square German miles ; its > be e . 

-annual revenue 35,000 rixdollars, and its population ; 8 

‘900,000. The principality contained many well-wooded o 

‘mountains, some rich arable land, and several impor- 
stant salt springs. See Conreperation of the ‘Rhine, 
Germany, and Catteau de Calleville’s Voyage en Alle- 
magne el en Suede, tom. i. p. 259, 260, where the reader 
will find an account of the origin of the town of Fulda. 
FULGORA. See Entomoxoey, Index. 
FULLERS Earrnu. Twosorts of argillaceous earths 

are described under the name of cimolia, in catalogues 
-of the Materia Medica, cimolia alba, sen argilla alba, 
Pharm. Edinb. the pure white strong clay, called, 
from the use to which it is principally applied, tobacco- 
pipe-clay ;_ and -cimolia purpurascens, (Pharm. Edin.) 
a compact bolar earth, commonly of a greyish brown 
colour, called from its use fullers earth. These have 
been both since expunged, and the name cimolia would 
-appear to have been given from Cimolus, the ancient 
name of an island in the sea of ‘Crete, opposite to the 
alkane Zephyrus, having the same kind of soil; . 
ence terra cimolia, Kiori yx, Chalk, or fullers earth, 

and Cretosaque rura Cimoli, Ovid; it is now called 
Sicandro. 

Among the useful researches for which we are indebt- 
ed to the illustrious Bergman, we find one upon litho- 
marge, or stone marl, which seems to differ from com- 
mon marl in its composition, chiefly in possessing a 
much larger portion of siliceous, and less of calcareous 
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-blow-pipe it melts into a brown x ot ry scoria.. The 
4 hire was ana ocr f 
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rately heavy ; but its specific gravity has not been ac-~ 
curately ascertained: thrown into water, it makes no 
-ebullition, or hissing, but swells gradually in bulk, and 
falls into a fine soft powder, -especially when the water 
‘is warm : it does-not effervesce with acids; before the 

fullers earth of Hamps by Bergman, 
from which he obtained the following results:— 

The analysis of other-earths included in lithomarge 
will be found below, under Substiiutes. There appears 
to be two distinct formations of fullers earth ; or rather 
two different minerals seem to be confounded under the 
samename. The fullers earth of Saxony belongs to the 
primitive rocks, being found under strata of slaty grun- 
stein, and passing by degrees into this very mineral ; 
hence it consists of the same materials, either originally 
deposited in this: loose state, or having acquired this 
consistence from decomposition. The English fullers 
earth, on the other hand, is always found in beds co- 
vered by, and resting upon, that peculiar and hitherto 
undescribed sand-stone formation, which accompanies 
and serves as the ‘foundation to chalk. 

Fullers earth is found in several counties of England ; 
but in greatest abundance in Bedfordshire, Berkshire, 
Hampshire, and S For some account of this mi- 
neral in Surry, see the article Enextanp, vol, viii. p. 
713. Asa more particular account will naturally be 
expected under the present article, we shall consider the 
subject under the following heads: 1st, Particulars 
swith regard to the counties of England in which it has 
been found ; 2dly, The mode-of treatment adopted by 
manufacturers ; 3dly, Its various uses ; 4thly, re=« 
straints; 5thly, Subsictutes used either-at home-or abroad. 

In the county of Surry there are great quanti- Account of 
ties of fullers earth found about Nutfield, Riegate, the fuller 
and Blechingley, to the south of the Downs, and earth in 
some, but of inferior quality, near Sutton and Croy- 5¥*¥+ 

earth ; the general characters of which are, 1st, When 
dry, it is-smooth and slippery, like hard soap: 2dly, It 
is not perfectly diffusible in water ; but when immersed 
in that fluid, it falls into pieces of greater or lessmagni- 
tude, or in such a manner as to ‘assume the appearance 
of-curds: 3dly, In the fire it easily melts into a white or 
reddish frothy slag, which is considerably larger than 
-before, in consequence of its porosity: 4thly, Its frac- 
ture is irregularly convex, or concave. Fullers earth is 
one.of the most useful varieties of lithomarge. Its par- 
ticular characters are, that the colour is greenish white, 
greenish grey, olive, oil green, greyish ash coloured, 
brown in all degrees from very pale to almost black; 
light yellowish green, or yellowish grey, passing into 
pale ochre yellow ; its colours are sometimes disposed 
in spots or stripes, it-occurs only in mass, and is with- 
out lustre ; it is very hard and firm, of a compact tex- 
ture, of a rough and somewhat dusty surface ; its frac- 
ture is uneven, passing into large conchoidal and slaty 
or fine-grained ; it breaks by force into indeterminate, 
blunt-edged, or slaty fragments ; it is unctuous to the 
touch, not staining the hands, nor breaking easily be- 
tween the fingers. It has a little harshness between the 

don, to the north of them. The most considerable 
pits are near Nutfield, between which place and Rie- 
gate, particularly on Redhill, about a mile to the east 
of Riegate, it lies so near the surface, as frequently . 
to be turned up by the wheels of the waggons.. The 
fullers earth to the north of the road between Red- 
hill and Nutfield, and about a quarter of a mile from 
the latter place, is very thin; the seam in general is 
thickest on the swell of the hill to the south of the 
road. It is not known how long this earth has been 
dug in Surry; the oldest pit now wrought is said to 
have lasted between fifty and sixty years, but it 
is fast wearing out. The seam-of fullers earth dips in 
‘different directions. In one, if not in more cases, it in- 
clines to the west with a considerable angle: There 
are two kinds of it, the blue and the yellow: the for- 
‘mer, on the eastern side ‘of the pit, is frequently with- 
in a yard of the surface, being covered merely with the 
soil,—a tough, wet, clayey loam. A few yards to the 
west, the blue kind appears with an irony sand stone, 

4 



FULLERS EARTH. 
of nearly two yards in thickness, between it and the 
soil, The blue earth in this pit is nearly 16 feet 
deep. In some places the yellow kind is found lying 
upon the blue; . _ seems, indeed, to be no regu- 
larity either in, the position or inclination of the strata 
where the fullers earth is found, nor any mark by 
which its presence could be detected. It seems rather 
thrown in patches, than laid in any continued or re- 

ar vein. In the midst of the fullers earth are often 
‘ound large pieces of stone of a yellow colour, trans- 
lucent, and remarkably heavy, which have been found 
to be sul of barytes, encrusted with quartzose 
crystals, These are carefully removed from the fullers 
earth, as the-workmen say they often spoil ary tons 
of it which lie about them. There is also found with 
the yellow fullers earth a dark brown crust, which the 
anion consider as. injurious also. In Surry, the 
price of fullers earth seems to have varied very little, 
at least for these last SO years. In 1730, the price at 
the pit was 6d. a sack, and 6s. per load or ton. In 
1744, it was nearly the same, It is carried in wag- 

oT 

No stratum of this mirieral occurs in Derbyshire ; but 
lumps of it of considerable size, very pure, and much like 
that of Bedfordshire, are 

Similar lumps occur in the hard gravel rock imder Ma- 
sham town, andsmaller ones inthe alluvial covering of the: 
gypsum quarries south-east of Chellaston, In Brassing- 
ton a clay is dug.with which cloths are scoured; and 
at. Brathwell, north-west of Tickhill in Yorkshire, con- 
siderable quantities of fullers earth are got, probably al- 
-_ on the yellow lime. See Farey’s Derbyshire, p. 
405: 

Of the more rare kinds of earths and clays; there have -In Here- 
been found red and yellow ochres, fullers earth, and to- fordshire. 
bacco pipe-clay ; but probably from the want of an ade« 
quate supply, or some imperfection in their qualities, 
they arenow generally procured from other places. Ful-- 
lers earth-is, however, still dug occasionally for sale in, 
small quantities, onsthe estates of. the late honourable 
Edward Foley, of Stoke Edith. See Dunscomb’s He- 
refordshire. 

tly found in the marshy. »p Gora 
gravel pit one-third of a mile east of Bretby church, tower “ 

gons, each drawing from three to four tons, to the be- 
ginning of the iron rail-way near Westham, along 
ehich tt is taken to the banks of the Thames, where 
it is sold at the different wharfs. for about 25s. or 26s. 
per ton, It is thence shipped off either to the north 
or west of England. A considerable. quantity is also 
taken down into Wiltshire by the waggoners, especially 
when they happen not to have a full load of goods. 

The workmemare paid at the rate, of 2s. 6d. per ton; 
this includes the expence of rg baad the upper 
soil, as well as that of raising the fullers earth. They 

Fullers earth is found at Tillington, and consumed tn sussex: 
in the neighbouring fulling mills. See Young’s Sussex. 

Mr Little and Mr Brown, in sinking a well at Pad- In Middle- 
dington in the year 1802, near the one mile stone on s¢x- 
the Edgeware-road, discovered a stratum of. fullers- 
earth at a considerable depth; but so thin .as-not to be: 
of any importance. See Middleton’s Middlesex, 

The above seems to be nearly all the places in Eng Mode of 
land where this mineral is best found. We. have now preparing 
to give an account of its preparation by manufacturers, fwllersearth. 
for their peculiar purposes. We have seen in the che- 
mical account of can work on the earth only when the weather is dry ; 

it is then weighed as it is dug out, by means of a rude 
scale suspended over that of the pit where they 
happen to be working, on three or four poles fastened 
together at the top, and spread out at their lower ends, 
(an instrument called provincially a triangle}. The 
earth that is not immediately carted off by the wag- 
gons,-is put under cover in an adjoining shed, in order 
to e it-from the rain. During rainy weather, 
and after it till the earth is pretty well dried, the 
workmen employ themselves. in uncovering the upper 
soil... The sandstone that lies over the blue fullers 
earth is broken into pieces; the larger pieces are used for 
building, and the smaller for the roads ; the first brings 
4s. 6d. the waggon load, the second 3s. 3d.; of each 
of which the workmen receive about one-half. In the 
heart of the sandstone, pieces of petrified wood, of con- 
siderable size, and sometimes of a very grotesque shape, 
are often found. The workmen complain, that since 
the iron rail-way was brought to Westham, the de- 
mand for this earth, though equally great, is not near- 
ly so regular as it used: tobe. It is thought that the 

for the Surry fullers earth will be lessened by 
the recent discovery of a pit of the yellow, or better 
sort, near Maidstone in Kent. Fullers: earth does not 
appear to hasten or impede, to injure or to benefit, ve- 
getation. See Stevenson’s Surry, p. 50—53. 

The next characteristic stratum, owing to its forming 
a ridge of conspicuous hills through the country, is the 
Woburn land, a thick f inous stratum, which be- 
low its middle contains a stratum of fullers earth, which 
is thicker and more pure in Aspley and Hogstye End, 
awe les Oe of Lapa than in any known 
place. upper parts of this land are frequently ce- 
mented by the oxidated iron inte«car anes a the 
Jower parts contain fragments of silicified wood. See 
Farey’s Derbyshire, p. 112. 

is mineral, that it is not perfect] 
diffusible in water; but when immersed in that fluid, it 
falls into pieces of greater or less magnitude, or in such 
amanner as to assun:e the appearance of curds. Of this 
the manufacturers are fully aware ; but as it is neces- 
sary for them that the coarse and fine should be minute- 
ly separated, they pursue the following method. That 
they may effect a complete solution, they-bake it for one- 
or two hours, according to the degree of heat. To ac- 
complish greater regularity in the baking, and to make 
it dissolve much sooner, the large lumps are broken into 
pieces of a quarter or a half pound each. After baking: 
it'is thrown into cold water; when it falls into powder; 
and the separation of the coarse from the fine effectually 
accomplished, by a simple method used in the dry co- 
lour manufactories, called washing over. It is done in the 
following manner : ‘Three or four tubs are connected oi: 
a line by spouts from their tops ; in the first the earth, 
is beat and stirred, and the water, which is continually 
running from the first to the last through intermediate 
ones, carries with it and deposits the fine, whilst the 
coarse settles in the first. The advantages to be de~ 
rived from this operation are, thatthe two kinds will 
be much fitter for their respective purposes of clean~ 
sing coarse or fine cloth ; and without baking the earth 
would be unfit, as before noticed, to incorporate so mi- 
nutely with the water in-its native'state ; it would nei- 
ther so readily dissolve, nor so easily be divided into 
different qualities, without the process of washing over. 
When fuel is scarce for baking the earth, it is broken 
into pieces of the same size, as mentioned above, and 
then exposed to the heat of the sun. 
The various uses of fullers earth may be shortly explain- 

ed. According to the above method, the coarse and fine ers earth. 
of one pit are separated ; and the first is used for cloths 
of an inferior, and the second for those of a superior 
quality. The yellow and the blue earths of Surry are of 
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different qualities naturally, and are like the above, ob- 
tained artificially, and used for different purposes. The 
former, which is deemed the best, is employed in full- 
ing the kerseymeres and finer cloths of Wiltshire and 
Gloucestershire, whilst the blue is principally sent into | 
Yorkshire for the coarser cloths. Its ‘effects on these 
cloths, is owing to the affinity which alumine has for 
greasy substances; it unites readily with them, and 
forms combinations which easily attach themselves to 
different stuffs, and thereby serve the purpose of mor- 
dants to some colours ; as is the case in the Turkey red. 
The fullers generally apply it before they use the 
soap. It may be used also instead of soap on board of 
ship, ‘to wash linen or the hands with salt water, with 
which it is well known soap does not unite. ; 

The legal restrictions on the exportation of fullers 
earth, may be found in the 12 Car. II. 13 and 14 Car. 
II.; 9 and 10 William IIL. ¢.40; 6 Geo. I. c. 21. § 22. 
The penalties are so enormous, that foreign chemists 
‘turned their attention to discover substitutes for fullers 
earth. Cronstedt describes only the lithomarge of 
Osmund, Tartary, and Lemnos ; the Hampshire fullers 
earth not having come to his hands, probably on ac- 
count of the severe penalties imposed by the English 
legislature on its exportation. Bergman examined them 
all except the second, which is the keffekil of the Crim 
Tartars, who are said to use it instead of soap, and 
which he was not provided with a sample. Wiegleb, 
in Crell’s Journal, quoted by Kirwan, found that it 
consists of equal of magnesia and silex. 

The Lemnian earth, so called as being found in Lem- 
nos, was highly esteemed for many centuries, for its 
supposed medical virtues, and till lately sold in Europe 
under the seal of the grand signior, (hence called terra 
sigillata,) has the external appearance of clay, with a 
smooth surface, resembling agate,’ especially in its re- 
‘cent fractures, which are usually either concave or con~ 
vex. It may be scraped with the nail, is composed of 
impalpable particles, though a little gritty between 
the teeth, under which it feels like tallow. When im- 
mersed in water, it is spontaneously divided into small 
pieces, with a slight crackling noise, but they do not 
become so small as to be invisible or impalpable ; pul- 
verization and boiling in water diffuse it in the fluid, 
which passes almost perfectly clear through double fil- 
tering paper. This earth removes impurities like soap, 
though it affords no froth. 

The Osmundic earth comes from Osmund, in the 
parish of Rutwick, in East Dalecarlia. It colour is 
grey like cinders ; its surface rough, and as if greased; 
it is harder than the Lemnian earth, breaks into 
angular pieces, adheres strongly to the lip, and is more 
gritty between the teeth than that earth: in water it 
separates into smaller particles, and is detergent. By 
the humid analysis, Bergman found the constituent 
parts of the two foregoing earths as follows: 

Lemnian earth. 
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“Amongst the foreign varieties of lith 

ticularly: in this place, where substitutes are trea 
For this, however, we must refer to the inning 
of the article, and this head will be concluded by in- 
troducing a substance that is very generally found 
both in Great Britain and abroad. Fullers earth, we 
have seen, from the general results, is alumine, com- 
bined with very fine silex ; it is essential to this earth 
that the particles of silica should be very fine, other- 
wise they would cut the fine cloth ; hence the object 
in washing over the fullers earth mentioned in a pre- 
ceding paragraph. It is owing to the strong affinity, as 
noted before, which alumine has for greasy substances, 
that it is so useful in scouring cloth; hence pipe clay, 
the cimolian earth mentioned in the beginning of this 
article, is frequently used for the same purpose ; and it 
may also be concluded, that any clay possessed of this’ 
property may be considered, in its uses, as fullers 
earth ; for it is the alumine alone which acts upon the 
grease in the cloth. 

that it should contribute to the washing away all im- 
purities, and promote that curling and intermixture of 
the hairs of the woollen cloth, which thicken its tex- 
ture, and give it the desired firmness. Both probabl 
depend.on its detergent quality, that clears away all 
the unctuous matter of the wool, and renders its parts 
capable of becoming more perfectly entangled by the 
mechanical action of fulling ; an effect not so likely to 
take place where the fibres or hairs are di 
to slide easily over each other. The detergent power 
resides in all clays, but is doubtless greatly increased ‘ 
by the siliceous earth, which may be considered as the 
brush, while the clay serves as the soap. This is fa- 
miliarly shewn by the common practice of adding sand 
to soap, which renders it much more detergent, but, at 
the same time more capable of injuring the substances 
to which it is applied, and that more especially when 
the sand is course. Fullers earth. is bad if the sand 
be not exceedingly fine, and the superior excellence of 
the Hampshire earth seems to depend more on the 
fineness of its parts, than on their p ions, ‘as is 
shewn by the experiment of boiling it in water, after 
which it passes more plentifully through the filter than 
es of the other kinds of lithomarge. («) 

ULMINATING Pownenrs is a name given to those 
chemical compounds which are decomposed with such 

' rapidity as to produce areport, with other signs of vio« 
lence. The most conspicuous of these bodies are the 
ammoniurets of gold, silver, and mercury ; the preci- 
pore formed by alcohol from nitrate of mercury, which 

been called fulminating mercury, and the powder 
formed with potash, nitre, and eulohary called pulvis 
Sulminans. _ 

The first of these compounds, viz. ammoniuret of Fulminat-_ 
gold, is prepared by dissolving gold in a mixture of ing gold, 
equal parts of nitric and muriatic acids ; dilute the so- 

: ythe Fale 7 fullers earth of Saxony ought not to be forgotten, on Saxony. 

The ae required in good fullers earth are, ’ 
8 

: 



29 FU™M 
gold. Its effects, however, are not so strongly marked 
as the two former, and it gradually loses its falminating 
property by keeping. Milbe ainiaciia is separated, leav- 
ing the red oxide unchanged. 

Another fulminating’ compound with mercury, was ——+— 
discovered by Mr Howard. ‘It is prepared, by dissol- Howard’s 
ving 100 grains of mercury in oné ounce and a half of flminating 
nitric acid of the common strength. When the solution ™"™: 

FUL 
lution with three times its volume of water ; and add 
pure aqua ammonia by a little at a time, so long as any 
precipitate is thrown down. Beyond this point, more 
ammonia would redissolve the precipitate, which is the 
substance to be obtained. 

In this process, the ammonia combines with the oxide 
of gold, forming an insoluble yellowish powder. This 
is to be: ted from the liquid, washed with pure 
water, and dried at a low heat upon filtering paper. 
When dry, it must be cautiously put into a clean bot- 
tle, the mouth of which must not be corked, but slight- 
ly covered with paper. Fulminating gold thus pre- 
pared has the following properties. It explodes by a 
smart blow from a hammer, or when sharply triturated 
ina mortar. It is also decomposed with sudden vio- 
lence when heated to about 250°. By all these means, 
the explosion is accompanied with a loud report, and 
the disengagement of elastic fluids, and is accompanied 
with light and heat. The hydrogen of the ammonia com- 
bines with the oxygen of the oxide of gold, forming 
water, which is dispersed in the form of highly elastie 
steam. The azote of the ammonia, at the same time, 
is evolved, acquiring great expansive force by the dis- 
engaged caloric. 

ulminating silver is prepared by first dissolving 
pure silver in nitric acid. By adding lime water to 
this solution, the oxide of silver is precipitated ; this 
oxide is now separated by filtering and washing. Pure 
ammonia is now to be poured upon the oxide, and al- 
lowed to remain upon it twelve hours. The liquid part 
is now to be carefully decanted off, and a black powder 
remains, which is the ammoniuret of silver, the sub- 
stance in question, It is now to be transferred with 
great caution, and by a little at a time, into as many 
portions of clean filtering paper. This powder is even 
capable of exploding, while moist, by a blow. When 
dry, it becomes so susceptible of decomposition: as to 
explode by the slightest touch. The liquid separated 
from the powder, on being heated in a glass retort, af- 
fords azotic gas and small opaque crystals soon begin 
to appear, of great brilliancy, having metallic lustre. 
These crystals are doubtless the true compound of am- 
monia with oxide of silver, owing their production in 

’ the crystalline form to their solubility in water. On 
ing touched, they detonate even when covered with 

the liquid in which they are formed. 
The same explanation which has been applied to the 

fulminating gold will apply to the substance in ques- 
tion, although the reason is not very obvious why the 
fulminating silver should be more easily decomposed. 
Perhaps it will be found, that the silver contains twice 
the quantity of oxygen with the gold, and. that the 
oxide of the former combines with twice the quantity of 
ammonia. 

’ Fulminating silver has been lately used in making 
what have been called fulminating balls. ‘These con 
sist of small bubbles of glass a little larger than a pea. 
A small portion of this compound is introduced at a 
little ing left for the purpose. The glass is then 
covered with paper. Any force capable of breaking the 
bubble produces the explosion. 

Mercury, from its weak affinity for oxygen, forms a 
detonating compound with ammonia, and other bodies 
containing much re The first of these com- 
pounds is formed, by digesting strong aqua ammonia 
upon the red oxide of mercury for ten or twelve days. 
At the end of this time, the oxide assumes a white co- 
Jour in crystals, having form of small scales. In 
this form, it fulminates by heat similar to fulminating 

3 

is cold, add to it two ounces of alcohol. Heat the mix- 
ture gradually till effervescence takes place. A greyish 
white precipitate will now be. formed, which must be 
separated by the filtre, washed with distilled water, and 
dried at a heat not exceeding’ 212°. 

This powder fulminates with great violence. A few 
grains laid upon an anvil, and struck with a hammer, 
gives a report as loud asa pistol. The same effect takes 
place, by triturating it in a mortar. 

It produces a much greater quantity of light than 
any other of the fulminating compounds, but very little 
heat. When it is,mixed with gunpowder, and a train 
of the fulminating mercury be Jaid into the mixture, 
and fired by the lighted paper, the whole of the fulmi- 
nating mercury will be consumed without firing the 
gunpowder. } 

hether fulminating mercury be exploded by heat 
or by percussion, the surface of the bodies near to it be- 
come covered with the vapour of mercury. 

This compound is said to consist of the oxide of mer- 
eury, combined with oxalic acids and a large quantity" 
of nitrous etherized gas. The explosive effect is to be 
attributed to the oxygen of the mercury combining with 
hydrogen in the etherized gas. 

The fulminating compound, eH $m of three’ parts. common 
sulphur, has been fulminating 

long known. When a little of this mixture is laid powder. 
nitre, two parts potash, and one o 

upon an iron shovel, and held over the fire, or placed 
upon burning ¢oals, or even held over the flame of a 
candle, it first melts, and then very suddenly explodes 
with a report equal to.that of -a musket. Equal parts 
of sulphuret of potash and nitre form the most perfect 
compound. Hence it is evident, that during the melt- 
ing of the first preparation, the sulphur unites with the 
potash, forming a sulphuret, which at the same mo- 
ment acts upon the nitre.. The explosive effects are 
to be attributed to the formation. and rapid evolution 
of sulphureted hydrogen and sulphurous acid gases, 
the disengagement of azotic gas, and the highly elastic 
steam from the water in the nitre and potash. (c. s.) 
FUMIGATION, in medicine, Satihen the mutation 

of different fumes, fur the relief of catarrhs, coughs, 
sore throats, &c. The term is also applied to the pro- 
cess of fumigating rooms during the prevalence of con- 
tagious disease. This has been long practised, but 
perhaps with little success, till the discovery of the me- 
thod proposed by Dr Carmichael Smith. We cannot ex~ 
pect much benefit to have been derived from the fumes 
of eg nor even from vinegar, which is more modern. 

f it be true that coptagio us diseases are derived 
from the presence of some elastic fluid existing in the 
atmosphere, which has been called miasma, and since 
these, of which there must be varieties, as well as the 
di eable odours resulting from putridity, in all pro- 
bability are inflammable matter, having hydrogen for 
their basis, it seems highly en ee ste ge “wd 
me result from fumigating the places where they pre- 
vail, with substances which easily combine with hydro- 
gen. Hence we are to attribute the good effects which 
were produced on board ships, and other places where 
contagious disease cervdligh by the use of the fumes 
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of nitric acid as practised. by Dr Smith, who, for this 
discovery, received a premium from parliament. 

After the discovery of the oxymuriatic acid, Guyton 
Morveau, the French chemist, tried the effects of this 
gas in the hospitals.of France, with such decided suc- 
cess, as to put its efficacy in destroying the contagious 
matter beyond all doubt. The mixture which furnish- 
es the oxymuriatic acid consists of three parts of common 
salt, one part of black oxide of manganese, and two parts 
of sulphuric acid, The salt and manganese are first mix- 
ed together, and placed in vessels of stone-ware or 
glass, in the various rooms. The sulphuric acid-is to 
be added by a little at once, from time to time, obser- 
ving that the whole must not exceed the proportion 
above stated. The gas should never be evolved in a 
quantity, to excite coughing, nor to be otherwise dis- 
agreeable to the lungs. When we consider the benefi- 
cial effects of this gas, we cannot fail to see the neces- 
sity for using some of its liquid preparations for wash- 
ing the hands and other bodies employed in cases of 
contagious diseases. These may be the oxymuriate of 
lime used in bleaching, or simple water impregnated 
with the gas. (c. s.) 
FUNCHAL. See Manerra. . 
FUNCTION, in analysis, is an expression of caleu- 

lation, formed in any manner whatever from one or se- 
veral quantities on which its value depends. Thus, if 
x denote a variable quantity, and a, 6, c, d, constant 

3 ace+b 
i th quantities, then Chee 

z and y are variable quantities, and a and 4 constant 
quantities, the expression axy+6 y? is a function of « 
and y. For other distinctions between functions, see 
Fuuxrons, Sect. I. Art. 2. The term function was first 
introduced into analysis by John Bernoulli. 

is a function of x Again, if 

Catcutus or Functions. 

Sir Isaac Newton, the inventor of the method of flux- 
ions, made its principles depend on the properties of mo- 
tion, (see FLuxions, Art. 20—23) ; and Leibnitz found- 
ed its equivalent, the differential calculus, on the nature 
of quantities, which might be regarded as infinitely small 
in respect of others. At first, mathematicians were more 
eager to explore the rich mine which these philosophers 
had opened, than to call in question the principles which 
had led to its discovery. But when these came to be 
critically examined, it was observed, that as motion was 
an idea foreign to pure analysis, it could not legitimate- 
ly be made the foundation of one of its most important 
theories. Also, that the notion of a quantity infinitely 
little, was too vague to form the basis of a branch of the 
most precise of all the sciences. Hence it was thought 
desirable, that the calculus should have an origin purely 
analytical, and should depend entirely on the properties 
of finite quantities. 

To accomplish this reform, the late M. Lagrange at- 
tempted to model anew the principles of the calculus. 
He gave his ideas in the Berlin Memoirs for 1772, also 
in his Theorie des Fonctions Analytiques, (1797,) which, 
he says, _ contains the principles of the differential cal- 
culus, disengaged from all considerations of infinitel 
small or vanishing quantities, or of limits or fluxions ;” 
and again in his Legons sur le Calcul des Fonctions. 

In the calculus of functions, the variable quantities 
are denoted by the last letters of the alphabet z, y, &¢. 
and the constant quantities by the first letters a, 6, &¢. 
A function ofa single quantity, is expressed by placing 
the characteristic letter f or F before it. Thus fx, or 
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F a, means any function.of x. To denote a function of Fun 
a quantity, that is-itself composed of a variable quanti- 
ty 2, for example 2”, or a+-6 x+¢ x, &c. the compound 

uantity is included in a parenthesis, thus /(2*), or 
fh e-heeh cx). A function of two independent varia- 
ble quantities « and y is expressed thus f (x, y); and 
so of others. a 

If two functions of two variable quantities « and 
are composed exactly in the same manner, and wi 
the same. constant quantities, for example a a? + bz +c, 
and ay?-+ by +¢, these are like functions, and may be 
expressed in the same calculation thus, fz and fy ; but 
if the constant quantities are not the same in both, they 
cannot be represented by the same characteristic in the 
same calculation.. However, if the constant quantities 
enter alike into both functions, and only differ in their 
absolute values, as in a x* and by?, these in the same 
calculation may be denoted by / (x, ayand (y, 4) 
The general notation we have in Fiuxions, art. 
18, 23, 28, 45, &c. and in art. 193, Prob. 4. is almost 
the very same as that of Lagrange. 

The theory of functions depends on the change which 
takes place’in the value of a function, when its variable 
quantity is increased by some indefinite increment, and, 
on the form of the developement of its new value. In the 
function fx = «?, when « is augmented by the quan-. . 
tity 2, then fa becomes f («+ 7) = (x 4+ 2)%= 2? 4+ 
227+, and in the function f «= «3, when 2 be-. 
comes x + i, then fa becomes f (7-4?) =(«+i)) =, 
+3 ci+3x2+4 2, and again, in the function 

fee “, when x becomes « + i, fx becomes f (« + 4) 

a a a. 

=i 2 2 
examination of any number of particular cases, it will 
appear that they have a common pro » which con- 
sists in the developement of f(a + 2) the new value of 
the function having always the form fx + 7p + q+. 
3 4+ &c. an expression in which the first term is fx, 
the original function, and the remaining terms are the 
successive positive integer powers of 2, the increment, 
multiplied by a series of quantities p, q, 7, &c, functions 
of x, which are entirely independent of 7, and which 
have a determinate form, that depends upon the nature 
of the original function. The truth of this analytic 
theorem, first particularly noticed by Euler, may be in- 
ferred from induction: As however it must result from 
the principles of analysis, Lagrange has endeavoured 
to demonstrate, that if the function /(« + 7) be deve« 
loped into a-series of the form 

Setip+lg+er + &. 

the terms of which consist each of a single power of 7 
multiplied by a function of 2, that is entirely indepen. 
dent of 7, the developement shall contain only the po- 
sitive integer powers of z, and cannot by any means con~ 
tain either a negative or fractional power of that quan- 
tity, provided that the value of x be altogether inde- 
terminate. If, however, particular values be given to 
“x, then the proposition will not be universally true, 
Our limits oblige us to refer to Lagrange’s work for the 
demonstration (Theorie des Fonctions), which has in 
some respects been rendered more complete by Poisson; 
Correspondence sur L’ Ecole Polytechniques, No. 3. 

It being ascertained that the developement of f(«+2) 
has in general the form 

fepippegp-Br+t &a 
in which Pg 7 &e. are new functions of «, which de- 
rive their origin from the original function fx, the next 

By an 
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thing to be considered is the law of relation which con- 
nects these quantities with each other. “ oe 
this, Lagrange supposes 2 to its value, and k 
come « + Oban any indeterminate quantity which 

is independent of 7. It is evident te hav function 

‘x 4) will then become f(x +7 + 0), and it ap; 
Je te ehs dame remult will be bad if in f (a+ 2) we 

ut i - o instead of i. Therefore also the result must 

be the same, whether we put +o instead of 7, or «+0 
in place of x in the ent 

af fepippPq+eHr + &e, 

By the substitution of i 4.0 instead of in the series, it 
becomes 

fae G+ 0) p+ EH 0) 7 + (é+0)%r + &e. 
which, by expanding the powers of ¢ + 0, and writin 
for the pa of brevity, cay the two first terms of eac 
power, because the arison of these terms is suffi- 
cient for the object in view, is transformed to _ 

(A) 
Siptipt fg + Br tits + &e. 

fop+ 2iog+3Por+4ios+ &e. 

In order to affect the substitution of «+4-o instead of x 
in the same series, we must consider, that seeing the 
function fx becomes f «-ip+2q-ir+ &c. when 
a is changed into x + i, it will become f'2 +0 po? ¢ 
4 or, &e. when « is changed into 24-0. In like 
«manner, if pip’ &e g+iqd + &e rir + 
&e. are what the functions p; g; 7, &c. become when 
wv 4 7 is substituted in them in place of x, and they are 
developed according to the powers of i, we shall have 
by changing z into 0, oa +}. 

pop’ + &. q+ o0q'+ &e. rtor + &e. 

for the developements of the same functions, when 
. 2 +o is substituted.in them instead of x. Therefore, 
by this substitution, the series fe-+ip+iq+ &e. 
will become, by omitting the terms which contain the 
second and higher powers of o; 

The (B) 
4 fabip-Pq+ Br ts + &e. 

; +op+iop! +20q'+Bor + &e. 

This result ought to be identical with the other, inde- 
pendently of the values of 7 and 0, which may be any 
quantities whatever. Now, by the theory of indeter- 
minate quantities, this can only be true when the co- 
efficients of like powers, and products of i ‘and 0, are 
identical ; hence, by comparing the developements (A) 
and (B), we get these identical equations, 

: 2q=p',8r=q', 4s=21', &e. 

from which again we find 

pees GS AP, THF, 8507, &e. 

Remarking now that p is deduced from the original 
function fx, by first substituting x4 7 for x, then de- 
veloping the result f(a +i) into a series, p i 
a to the powers of 2, and lastly, taking for the 
value of p that function which is the coefficient of the 
simple power of i; its origin, and the series of 
tions by which it has been found, may be indicated by 
an appropriate symbol,» We have already put p’, q’, 7’, 
&c. to denote quantities deduced from the functions 
Pr % 1s &e. i pis deduced from «; we may 
similarly denote quantity p by /’ x, that is, by the 
symbol for the function from which it has been deri- 
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ved, with the addition of an accent over the character- Functions. — 
istic letter. As the function p or f’ « is derived from 
the function fz, so from the function /” x, a new func- 
tion may be, in like manner, derived, which may be 
indicated by f"«; from this last again another func- 
tion, which may be represented by /” x, may be found, 
and so on: So that, in fact, the functions /’ x, f” x, 
J’ x, &¢. are the co-efficients of i, in the first terms of 
the developements of the functions f(x +- 1), /” (# + 7), 
St" (@ +2), &e. 

e have therefore p = f’ x, and as p’ is the function 
derived from p, as p was from fz, we have p’ =f" x, 
and therefore g = $.f’x. Again, q’ being derived from 
q exactly as p’ was from p, or p from fx, we have 

- 1 
uy —_— i fll” g=3f' : and consequently i= zet a, and so 

on. 

Therefore, substituting these expressions in the se- 
ries 

fetip+e®g+ir t+ &. 

which is the developement of f(# + 2), we find 
‘3 

fet daferifet Spee Hose 
ae 

sg. OF hot ath 
This beautiful analytical theorem was in substance 

originaly discovered by Dr Brook Taylor (Methodus 
Incrementorum.)- ange first demonstrated it inde- 
pendently of the fluxional or differential calculus, and 
made it the foundation of his theory of functions. The 
form under which he has ‘given it shews clearly how 
the terms of the series depend on each other, and, in 
particular, how the functions which are the coefficients 
of i may be derived one from another, when the man~ 
ner of forming the first,f’ « from the original function 
f2is known. ~ 

Lagrange calls the function f « the primitive function, 
in feapect ot the functions f’ re: Wa, ke. Thee, again, 
in respect of the primitive function, he calls derivative 
functions (fonctions derivées.) The function f’ x is call- 
ed the first derivative function, or derivative function of 
the first order, or simply the prime function; the func- 
tion, f” «, derived from it, is called'the second derivative 
function, or derivative function of the second order, or 
simply the second function; and again, f”’ x, derived 
from the preceding, is the third derivative function, or 
derivative function of the third order, or third function, 
and soon.” i 

Any function whatever, in respect to that from which 
it is derived, is its derivative function, and this last is 
the primitive function of the other. 

Sometimes, instead of using the characteristic letter 
J, a function of « may be denoted by a single letter y ; 
then, ¥ being used instead of the symbol fz, the sym- 
bols 7’, y"; y, &c. may represent the characters f’ x, 
B i af x, &c. According to this notation, y bein 
any function of x, when x becomes « +h, then y wi 
become 

2 

ytiy + Sy + yyy" + be. 
Since every derivative function. of the first order is 

merely the co-efficient of i in the developement of the 
primitive function fz, when # +47 is substituted in- 
stead of x, the determination of the derivative function 
of any power whatever 2” is in fact the same thing as 
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Functions, the determination of the term that contains the first 

power of i in the developement of (« + #)", according 
to the powers of i. Now it may be demonstrated by 
the elementary operations of algebra, that whether » be 
positive or negative, whole or fractional, the two first 
terms of the developement of (« +. 4)" are a” 4 na"—*i; 
(See ALcrsna, art. 319; also FLuxrons, art. 7.) ; there- 
fore, the first derivative function of 2” is ma"—, -It is 
now easy to find all the terms of the developement of 
F(a +i) = («472)%. For since from fa= x", we 
have f’x = n x—", from this last we derive 

f’2sn(n—1) 2, 

and hence again f= n(n—1)(n—2) "3, &c. 

So that from the series 

Sle $i) Sfp ifr Eprerg be. 
we get 

(a + i)? 2" 4 nett —— 

which is Newton’s binomial theorem. 
Next let the function be fa = a”, a being eupposed 

constant, and « variable; then, f (« + i)=a*t#. Now 
the common principles of analysis are sufficient to prove 
that the two first terms of the developement of a*+? 
area* + Aa*#; here A is the Napierian log. of a, 
{see ALGEBRA, art. 355; also Fiuxions, art. 14, and 19.) 

Therefore the first derivative function of a” is Aa™s 

that is, fz = Aa”; hence again f” « =A?a", f"2= 
A3 ax &c. These values substituted in the develope- 
ment of f(« +- 7) give 

wre: 

p At A3 
attisa™ 4 Aa"i4 Bae +97g907 3 +&e. 

Hig Gio a tee aby Wo iota tad hee 
tases, that the two first terms of log. (w +7) are 

log. v4 as i, Bbeing put forthe Napierian log. of the ba- 

sis of the system ; (see FLuxrons, art. 18. and] 9.) There- 

fore the first derivative function of log. « isa— r 
x 

because. f’ x =r by the rule for the derivative func- 

and, 

x 4a 1 
tio: f wer, h te — ; a a n of a power, we hence find f” x BY =p 

‘ 2 : 
and again f’”" 2 = Bar &* These substitutions being 

made in the general developement of f(x 4. 4), we get 

Me Lp she deride de deoees as te “ B: Hbe-e+ po tone + ape & 
It has been shewn, (FLuxions, art. 17, and 19,) that 

the two first terms of the developements of the sine and 
cosine of x + iare 

sin. (« + 7%) = sin. a 4 icos.x - &c. 
cos. (« +4 7)= cos. z— sin. « + &e. 

_ Hence it appears that the first derivative function of 
sin, # 1s cos. @,:and that the first derivative function of 
cos, vis — sin. 2: Since therefore in the case of fc = 
sin, 2, we have f’ «= cos, x, it follows that i w= 
— sin. a, f’” «=m — cos. 2, &c. and since when 
Fe =cos.«, we have Fx = —sin. x, it follows that 
F’2=— cos, a, F’” a=sin, 2, &c, These expres- 

FUNCTIONS. 
sions substituted in the developement of f («+ 7) and Funeti 
F (« + 2) give : od 

sin. (x +7) = sin. 2 47 cos. 2—5sin.2— 5, cos. a+ &e. 

2? 
2 

From the brief view we have given of this calculus, 
its intimate analogy with the methiod of fluxions, or dit- 
ferential calculus, must be evident.’ In fact, they all 
rest upon the same analytical principles, and, the ob- 
ject presented to the mind in each is the same; for the 
different orders of derivative functions in Lagrange’s 
calculus are identical with the successive differentials, 
or rather differential coefficients in that of Leibnitz, and 
with the different orders of fluxions in Newton’s theo« 

The peculiarity of each calculus, as delivered ori- 
ginally by the inventor, consists in that relation be- 
tween the original function and its prime function, or 
differential, or fluxion, which the mind selects as a sub- 
ject of contemplation. We have seen that it is a fun~ 
damental proposition in analysis, that if «+47 be sub- 
stituted for x in any function,fa, its new value f(« 4-2) 
has always the form fz + ip + #q + #r + &c. p, q, 
r, &c. being functions of a, which are int dent of ? 
Newton observed, that if « and fx are ted by 
two lines generated by motion, and if i be the velocity 
of the point which generates x, then 7 p, the second term 
of the developement, will be the velocity of the point 
that generates fx; (Fiuxtons, art- 20—22.) hence he 
called ip the fluxion of the function fa. Leibnitz 
again considered, that if « was in by the quan- 
tity i, then f.« was augmented by the increment ¢ p 
#q48r-+4 &c. But supposing ¢ indefinitely smal 
the first term of this series is indefinitely ter than 
the sum of all the following terms; therefore re- 
jecting these, and retaining the term ép alone, he cal« 
led it the differential of the function fx. (FLuxions, 
art. 107—110.) Lagrange, regarding the generation 
of algebraic quantities by motion as incompatible with 
the principles of pure analysis, and also considering the 
doctrine of infinitely small quantities, as too slippery a 
foundation for so sublime an edifice, he rejected both 
views of the subject, and deduced its principles from 
the theory of the developement of functions into series. 

It is in general admitted, that the Theory of Analytic 
Functions has fulfilled the promise of its illustrious au- 
thor, “ to deliver the principles of the differential cal- 
culus dines from the consideration of infinitely 
small or vanishing quantities, also limits and fluxions.” 
We think, however, that he has under-rated the value 
of the theory of limits, as delivered by Maclaurin and 
D’Alembert, when he says that the kind of metaphysique 
that must be employed in it is, if not contrary, at least 
foreign to the spirit of analysis, which ought not to 
have any other metaphysique than that which consists in 
the first principles, and the first fundamental operations 
of algebra. ’ 

The ingenious author, in the discussion of his theory, 
has adopted a new notation. This has been matter of 
regret, (Lacroix Cal. Dif: vol. i. art. 82, 83.) because 
the notation of the differential calculus was quite sufli- 
cient. In the comparison of methods and formule, 
different notations are perplexing, and the number of 
arbitrary characters ly employed in analysis is a 
considerable and increasing evil. This, however, is but 
a small defect, when the luminous views and original 
methods which the work contains are taken into account, 

. ; ‘ 

cos. (w-+2)=cos. — isin. c— Cos, x s3sin. x+ &e. 
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many of the French mathematicians regard the publica- 
tion of the 7) of Functions as an era in analysis: In- 
deed, all the of the differential calculus that have 

_ since appeared, have more or less adopted its views 
See, in particular, Garnier, Legons de Cal. Differentiel. 
The matheniatical reader will of course study the Theo- 
rie des Fonctions itself ; and it may be useful to know 
that the author published a second and improved edition 
of the work in 1813, a short time before his death. (£) 
FUNCTIONS. | See Puystonocy. 
FUND, Sinkina. See Dest National, and Sinxtxe 

FUNDI, or Fonpr, the name of a town and lake 
in Lavora, ‘situated near the confines of the Roman and 
Neapolitan territories. The town, which is situated 
in the fertile valley'of the same name, is very small, 
consisting of one street on the Via Appia, which still 
retains here its.ancient form, bein composed of large 
flags, fitted together with great skill, and without any 
cement. Fundi, whieh has a gloomy appearance, stands 
on a:plain, surrounded onone side with hills, most of 
which are covered with ‘olive’ trees. The whole plain 
is adorned with orange and citron trees, interspersed 
with | and»poplars. ‘The wines of this district 
were’ ly celebrated, and still enjoy’some reputa- 
tion. _ At thee ity of the town, there is an old cas« 
tle of little str 

» The lake-of Fundi, Lacus: Fundanus, or Amyclanus, 
which lies between the road and ‘the’ sea, is a’ fine ex- 

of water, formed’ by several streams which fall 
‘the mountains. Towards the road, its margin is 

covered with myrtles poplars, and luxuriant shrubs and 
flowers. The exhalations which arise from the lake 
and from/ the’ marshes, which are produced when it 

_ overflows, greatly affeet the salubrity of this fertile val- 
ley. ‘Mount Czcubus is seen alittle to the right, in going 
out-of Fundi to Itri. Distance from Capua, 40 miles 
west,-and from'Rome 56-east. East Long. 13° 30’, and 
North Lat. 41° 20’, .See’ Eustace’s Travels, vol. i. p. 

472. (9) ‘ an 3 

it “FUND Bavyeor; is the naine'of ‘a large arm of the 
‘sea, extending ‘principally ‘between New Brunswick 
and Nova Scotia.” See'these articles. ’ ay 
» FUNEN, Fyon,or Front; is the name of an island 
and province of Denmark, situated near’ the entrance 
of Baltic, and separated from the continent by 
the strait called the Little Belt. .'Phe‘island is of an oval 
form, and is about 35 miles long from north to south, 
and 30*from-east to west. The coasts aré in gene- 
ral: flat and» sandy, and the country is open, with 

_ # gently undulating surface. ‘There are several lakes 
nd rivers ‘in the island, but none’ of them’ are inavi- 

gable. “This province is more fertile, and ces 
more: sypaial chain any other in Denmark, The soil 
is:less argillaceous® than’ that of Zealand, but is more 
susceptible of ‘all kinds of culture. | Its ‘principal 
ductions are barley, oats, rye, jade qenae: aera 
10,000 barrels: of’ corn” are ‘exported annually to Nor- 
way and Sweden. —Funen is ‘almost’ the only place in 
pee coe YM reared xh ne Much 
wax, and-honey of a rior ity, is uced, and 
miead 8 anadé-iy- great Gu ites mesin tee 

The orchards: of Funen supply the kingdom with 
fruit. There is very little wood in the island; and the 

. inhabitants make use principally of turf for fuel. Man 
of the Danish nobility have country seats in the island. 
Odensee, which jis the’capital of the island, communi- eates with the sea by a river, the navigation of which 
VOL. X. PART I. 
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is facilitated by a canal. There are about 35 small _ Funeral. 
vessels belonging to the town, but the commerce of the 
island obtupiea'ietit 200 or 800. The principal trade 
of ‘Odensee consists in’ the exportation of grain and 
skins. See Catteau ‘de Calleville’s Tableau de la Mer 
Baltique; tom, ii. p- 324; and Coxe’s T'ravels, vol. v. 
p. 233. (w 
FUNERAL. The disposal of the dead has chiefly Different 

been accomplished by inhumation and cremation, the — of lifeless body being for ever removed from the sight of eae” 
the ‘survivors. Some nations, however, unwilling to 
sa with it, or actuated by certain religious principles, 
ave preserved it entire ; and men have been able to 

contemplate their forefathers, who existed many gene- 
rations previous to themselves. 

The more rude and uncivilized tribes do not possess 
the same facilities of disposing of their dead that are 
possessed by cultivated nations. In high and frozen 
lgtitudes, they are compelled to abandon them on the 
snow, which throughout the year is impenetrable, as 
towards the Lake of Athapuscow, and among the Chi- 
awayan Indians; or they cover them with branches 

m the woods where they expire. The ancient. Col- 
chians, Herodotus affirms, did not bury their dead, but 
suspended them on trees ; a custom witnessed among the 
Illinois and Aleutian islanders. And the Tungoose, a 
Siberian tribe, having dressed the body in its best ap- 
parel, inclosed it in a strong coffin, which is suspended 
etween two trees, while the arms or implements of 

the deceased are buried under it.” Others, as the Par- 
sees, or Gabres of Persia and Bombay, are accustomed 
to expose the bodies of ‘their deceased in an open edi- 
fice, where they are devoured by birds of prey; and 
in Thibet it is usual to deposit them in will areas, 
inaccessible alike to wild beasts from below, and the 
fowls of the air from above, The Parsees, who con- 
stitute a large proportion of the population of Bom- 
bay, deposit their dead in a hollow tower of large 
diameter, mostly built up within, and having a sink 
or well. in the centre. en the vultures, which al- 
ways hover around, have cleaned the bones of their 
flesh, they are precipitated into the well, which has 
subterraneous communications. Those of the inhabi- 
tants of Thibet who are unwilling to consign their rela- 
tives to the ordinary cemeteries, cut their bodies into 
quarters, and carry them up to the hills, where they 
may be devoured by birds : but inhumation never takes 
place. Amidst all these customs, however, few exam- 
ples occur, in which the dead are committed to the wa- 
ters: nay, it is not known to be Di 06 by the ru- 
dest modern tribes, to whom the Tiepeest of them 
otherwise must always prove difficult and laborious. 

Inhumations are generally such that the deceased may By inhuma- 
lie upon his back, or sometimes rest on one side ; and the tion. 
remains of Christians may aegany be recognized in 
the nen Mie ae from the arms being crossed on 
the breast. ° But the ancient Nasomenes, according to 
Herodotus, were so averse to this mode of inhumation, 
that they not only interred the body in a sitting posture, 
as is done by the modern natives of Hudson's Bay, but 

vented an’expiring person from thus breathing his 
fest Some, though not many, inter their dead standi Z, 

Inhumation has been practised alike by Savage and Customs of civilized nations: either simply in the ground, or in the Greeks 
subterraneous structures; in the vicinity, or at a dis- ae 
tance from the dwelling of the deceased, or the habi. 
tations of the living. “Near Sierra Leone in Africa, chil- 
dren are frequently buried in the houses of their parents: 

E 
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Vaunerdl. and the Soosoes, an African tribe, often inter the dead termingled his praises with thei wailings. Hisfriends Funeral. 
1" in the streets of their villages; but most commonly and relatives, all clothed in black, jined in the proces- a 

sng on ey the place of sepulture is at some distance. The Jews _ sion; and also his sons with their headsveiled from public Cuto™* 
and Ro.  Duried their dead; and the same was done by the view, and his daughters bareheaded, with dishevelled "; no. 
mans. Greeks and Romans their contemporaries, who prac- 

tised superstitious ceremonies on the occasion. . So in- 
timate a resemblance was observed by the two latter, 
the one of which derived the greater part of their 
customs from the other, that the same illustrations may 
explain the funerals of both. The Romans, however, 
improved several of those known among the Greeks; 
and from the greater number of historians which have 
been preserved, we are better acquainted with them. 
When a person expired, his body was washed with warm 
water, anointed with aromatic substances, or embalm- 
ed; and each of the members had a particular unguent. 
Jt was shrouded in fine linen, which was white with the 
Greeks, and black with the Romans; or the latteremploy- 
ed a common white toga. If the deceased was a distin- 
guished person, he was clothed in his costume of ceremo- 
ny, kept seven days during the necessary preparations for 
the funeral, and exposed on a state couch in the vesti- 
bule of the house, with his feet towards the door, at 
which were. placed branches of the cypress or pine, 
according to his rank, In this we are able to trace the 
origin of the mutes at modern funerals, stationed at the 
door, with black plumes mounted on poles. _ A guard 
was always placed beside the body, to prevent the com- 
mission of any theft; but if it was that of a person of 
the first consequence, there were only young boys to 
drive away the flies. The seven days being elapsed, a 
herald publicly announced that the time of the funeral 
had arrived, and invited the attendance of all those who 
chose to assist. None, however, except the friends or 
relatives of private individuals did so; but public. offi- 
cers, or the people at large, attended, if the deceased had 
rendered services to the state. The body, according to 
a law ascribed to Solon, was carried out by the Greeks 
before sunrise, which was particularly adhered to in the 
obsequies of the young, in order that the luminary of day 
might not throw his light on such a melancholy specta- 
cle as their untimely end.. The deceased reposed on a 
bier, ornamented in proportion to his rank,.crowned 
with a wreath of flowers, and having his face exposed, 
unless when it had been distorted in death. The custom 
of crowning with flowers, however, was not peculiar to 
the Romans. Several nations have been profuse in the 
use of them, and have also employed many varieties, 
Among the earlier Christians, it was customary to carry 
evergreens before the deceased to his grave: and even 
so late as the 17th century, cypress garlands were in 
great estimation at the funerals of the higher ranks, and 
rosemary and bay at those of the lower. Dionysius Ha- 
licarnassus relates, that at the death of the daughter of 
Virginius, the women and virgins left their houses, de- 
ploring her fate, and some threw flowers and garlands on 

er couch. A parade and procession followed,, of torch- 
bearers, musicians, and theattendant relatives, and among 
the Romans there was amimic, whose province it was to 
wear the same habit, and represent the same manners as 
the deceased. His own bust, along with the bust of his 
relations, was carried on an elevated platform, and his 
spoils in war or insignia of honour were likewise exhibi- 
ted. Busts, however, were not borne before persons of 
Jow origin, nor before those whohad been condemned for 
any crime, though they had been invested with dignities. 
Next followed hired.mourners, women whose em loy~ 
ment was to lament the deceased, and who lavis ly ine 

hair, 
was conveyed to the place of sepulture, or to the: 
pile, for inhumation and cremation were equally-prac= 
tised both by the Greeks and Romans: only: the latter, 
being a much more expensive ceremony, was’ particu« 
larly reserved for wealthier ns. The origi 
spot of interment was probably not far from their usual 
dwelling; but afterwards the Greeks selected one at 
a distance, which is invariably done by tribes removin 
from their primitive state. Plato says, the bodies 
persons deceased should be conveyed to situations use- 
less for other purposes, ‘ because the’ natural fertility 
of the earth is not to be impaired either by the dead or 
the living.” But they were careful always to es the. 
head towards the east, while other nations are indiffer= 
ent about the position; and the Christians uniformly 
lay it to the west. Thus in the accidental discovery of 
cemeteries in Britain, of which no memorial remains, 
we can ascertain whether they have been used anterior. 
to the introduction of Christianity, by the head lying 
to the west or otherwise. The laws of the twelve ta~ 
bles prohibited interment within the city of Rome ; and 
therefore cemeteries were prepared in the fields, or near: 
the high-ways, and often consisted of brick or stone 
buildings, with a number of niches, whence they were 
called Columbarium. Many minor ceremonies took 
lace with these two nations, such as inhaling the dying 
reath of the deceased, as if to receive his wes the _ 

nearest relation first closing and again opening his eyes, 
and putting a coin in hismiduth 40 pay the freight to. 
Charon across the Stygian ferry. These customs are now) 
universally abrogated, from Greece being ied by. 
Mahaunetens and Christians, who practise on en 
ceremonies ; and from the Roman territories being in< 
habited by Roman Catholics only. . tolodia¥ 
A greater portion of the surface of 

bably 

Their funerals are conducted with much solemnity by: 
their priests or Imams, and are attended by the fri 
and relations of the deceased; but in general, the body. 
of males is accompanied by males only, and those of fe~ 
males by their own sex. The extinction of life is fol- 
lowed by immediate pi tions for interment ; and. 
this proceeds from an idea, that if the bliss which 
awaits the true believer is merited by the deceased, not 
an instant should be lost in conveying him to the ceme~ 
tery; should it be otherwise, it is incumbent on. every 
good Mussulman to discharge himself as speedily as 
possible from the service of the wicked. This ipi« 
tation, though not common, occurs among er nae 
tions: in some, it origi from the necessity of 
immediate interment in hot climates; in others, it is 
an established custom, which cannot be traced to any 
certain source ; but it is so great, as to admit of very ~ 
little doubt, that many ms are committed to the 
earth before life has fled. A few hours after dissolu- 
tion, the body, having been previously washed with milk 
and water, or with water only, is placed on a bier with 
the face uncovered, and carried with hasty steps to the 
grave. As Mahomet has declared that whoever shall 
carry a dead body forty paces towards the place: of 
sepulture will thereby expiate a deadly sin, it is usual 
for all ranks to tender their. assistance on meeting a fus 

and barefooted, attired in white. Thus the body mans. 

the globe is pro- Customs 
by those who profess the religion of Mahome- 

Mahomet, than by those who entertain any other tenets, tans 
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neral procession. ain inarians in the strictest a Tunquinese his coffin a long time before he _Funerat. 
acceptation, no dread Aree or injury deters them speete that, A e course of anctied? it shall receive “"Y" 
from it; whence a devout Mah , even while the 
plague rages, offers his assistance, and supports, with- 
out a ion, the body of one who has died of 
it. The interment being finished, and the deceased 
placed on his right side, and turned towards Mec- 
ca, the Imam repeats a prayer, and calls him three 

his earthly remains. Its splendour is the primary con- 
sideration, and the wealthy frequently expend a great 
portion of their property in obtaining one made of some 
valuable wood, adorned with sculpture or painting, and 
decorated with inscriptions. It is not unusual for the 
children of a family, by contributing among themselves, 

times by /his name, mentioning also that of his mother, to get an elegant coffin privately made for their father, 
but without the smallest allusion to the name of his fa- or for any other near relation, and endeavour to give him 
ther; and when ini ce of her name, it is not un- an able surprise, by conveying it unexpectedly into 
usual to substitute of the Virgin Mary. This part his a ent: this mode of presenting a coffin to a pa- 
of the ceremony bears some analogy to the Conclamatio 
of the Romans, among whom it was to call 
the deceased with a loud voice, after he was laid on the 
funeral pile, or when he was a person of distinguished 
rank, to use horns or trumpets. It has likewise been 
common with many nations of the world, and is so with 
the lower classes of people in Ireland, to call loudly on 
the deceased, to interrogate him why he died, and 
whether hethad not every thing in this world that he 
could desire. With: the Romans it has been suppo- 
sed, but without any rational foundation, as designed to 
ascertain whether or not the body is inanimate; because 
instances are given of persons rising from the pile pre- 

to burn them, and returning in health to their 
The name:of the deceased Mahometan and his 

mother being pronounced, another ejaculation or prayer 
follows, and the party returns home. No weeping, or 
symptoms of distress, are seen at a funeral ; all profess 
unlimited resignation to the will of Providence: What- 
ever. s is deemed a wise di ion, which it 
would be impious to lament. Their cemeteries are of 
considerable extent, and the graves shallow and separate; 

rent is a filial act of piety. Its place is in the banquet+ 
ing chamber, as an ornamental piece of furniture, tu be 
admired by the guests of the owner, who do not fail to 
compliment him on its beauty. But when the period 
for its occupation does arrive, and a person breathes his 
last, the byestanders cover his face with a handkerchief, 
to which they believe his soul attaches itself, and it 
is carefully preserved. His body is put into the coffin, 
which still retains its original place, and along with it 
clothes, goods, and rice, to serve for his use in the next 
world. Men are clothed in seven of their best habits ; 
women in nine. The coffin is not nailed, but joined 
with a very adhesive pitch, and then entirely varnished 
over, which precludes the escape of any emanations. 
Meantime regular visits are paid to the deceased, and 
whatever be the rank of the visitor, on this occasion, he 
always holds himself inferior, at no time approaching 
the coffin without four prostrations. At every meal of 
the family, different kinds of food are offered to the de- 
ceased, of which he is entreated to partake ; and the 
principal person of the house, in pronouncing an eulogi- 
um on his character, deplores his loss to the survivors, 

for the modern European custom of interring numbers and offers unlimited rewards to heaven for his resto- 
in the same grave is unknown. However, it has not ration. The splendour of the funeral is all this time in 
been universally so in Europe; for the canons of the contemplation. Should the tangible funds of the de- 
Council of Auxerre declare, non licet mortuum super 
mortuum milti. The grave is covered with a slab, which, 
instead of being plain and flat, is perforated in the cen- 
tre, so as to admit of cypress trees being planted imme- 
diately over the body. A hollow square stone is occa- 
sionally preferred, which, being filled with earth, admits 
of the mavens trees or herbs e009 it. ee 
frequently visit the-cemeteries, and pray on the graves 
of the aoveend 3; and it is seienlanie Ciammtep eis 
widows and orphans occupied in this pious vocation. 

An opposite custom is presented in many respects 
by the Chinese and Tunquinese, whose numbers far 

ceased be inadequate, his lands are sold ; and should 
something still be wanting, his children dispose of their 
own property, or the friends and relations contribute ; 
and as a record of the greater donations is kept, he who 
is thus liberal is entitled to singular honour. Parti- 
cular solemnity is observed in transporting the body to 
the place of sepulture: the eldest son, or nearest rela- 
tive, precedes it, having his head wrapped in a faggot 
of straw, and throwing himself on the ground at re- 
peated intervals, as if to interrupt its passage ; and the 
procession is slow and long, and interrupted by many 
pauses. Much importance is attached to the place of 

/ 

eserve the exceed the inhabitants of all the European states com- 
along ined, and vie with the numbers which are under the 
unbu- sway of the Mussulman doctrines; while they have 

sepulture ; priests are consulted on the subject, and 40 
or 50 times greater price is paid for what is judged the 
most suitable, than for any other spot of land. It is 

subsisted under a regular form of administration, and’ 
preserved the same ceremonies for the lapse of thou- 
sands of years. With the latter, instead of hasty and 
precipitate interment, the body of a person deceased is 
preserved a long time, sometimes two years, in order to 
“admit of sufficient pares for his obsequies. A 

id funeral is the utmost object of ambition. In- 
viduals are content to labour their whole lives, and 

subsist in ury, that the funeral p at their 
death may be the greater. When this is conducted 
with uncommon magnificence, it forms an epoch in the 
history of a family, of which the remembrance is 
transmitted to successive generations ; and nothing can 
be a more serious cguepedion an heir having omitted 
this essential means of doing honour to his predecessor. 
Unlike the customs of the western world, a Chinese or 

-such as is supposed to be most satisfactory to the dead, 
and favourable to the living. Children who experien- 
ced misfortune, after the death of their father, have 
been known to dig up the body, and deposit it in a pre- 
ferable place; in order to avert the influence of destiny. 
One singular ceremony,in Tunquinese funerals, consists 
in carrying a vase full of water on the coffin, which, if 
accomplished without ae, drop, is judged a happy 
presage, and the bearers are liberally recompensed. 
The Jews still preserve some of the ancient ceremonies 

practised in the burial of their dead, when they were mas- 
tersofJerusalem. The thumb isbent into a particular po- 
sition : the bearers of the co! wear no sandals, lest the 
breaking of a latchet should interrupt the procession ; 
they rend their‘garments; and throw dust on their heads, 
But they had a pomp and solemnity equal to those of the 
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Funeral. other nations, which the ually rose to rival or ex- dressed in white,’ attend, the pile; whichis kindled 

cel. Josephus relates, rset ian of Herod consisted amidst the. sound: of) instruments... But; the honour 
of gold, ornamented with precious stones; and @ le of cremation, is not, conferred on every) one indiscri- 
couch, whereon the body lay, covered, with purple; minately ;, those) whohave suffered» a ca ite 
there was a crown of gold on’ the. head, anda seeptre of the law; all) ,.who,havey beensexposed toa: violent 
in the.right hand ; the army marched insolemmpro- death; and »women. who hayejdied in parturition, are 
cession, and five hundred of the royal domestics and consigned tothe earth, which is regarded as disrespectful 
freedmen followed, bearing sweet spices.in their hands. to the dead« The-pile»is:composed,of precious woods; 

Cremation Inhumation is practised . universally. in Europe; generally erected) near »some ‘temple; :and:'the’ ceres 
aoa throughout Africa, and in most parts of America; while mony is embellished by fetes and»theatrical exhibitions. 
Sia aud cremation, though an. unusual custom, is’ a common But we shall after s speak.of the remarkable cere 
moderns, mode of disposing of the dead in Asia, This: has pres monies adopted on such oecasions.in further detail. 

vailed from remote antiquity, for many, years-antece+ 
dent to the Christian era, and, as well as another.ceremo- 
ny closely, connected. with it, and. to which) we shall 
soon advert, has. undergone little alteration... The an- 
cient Greeks,and. Romans burnt their more illustrious 
dead... The body, clothed in its best attire, was:depo- 
sited on a pile, formed of combustible wood, with a 
piece of money in the mouth, to pay, as before observed, 
the freight to Charon. The whole pile was environed 
by boughs. of the cypress tree, liquids fit to disseminate 
an, agreeable odour were poured on it, and the nearest 
relative applied a lighted torch. .The arms of the de= 
ceased, and other, things most regarded by him,:were 
thrown into the pile and consumed ; and to do him hos; 
nour, the byestanders contributed their offerings in the 
same manner. . But in order to preserve some remains 
of the body, it was.enclosed in-an envelope. of incom~ 
bustible cloth, and the ashes being collected alongwith 
the. fragments. of bones. unconsumed;. were: washed 
with milk. and wine, placed,in.an’ urn, and along with 
lachrymatories containing the tears shed: for the »de-; 
ceased, consigned to a tomb wherein, were frequently .de<. 
posited sepulchral lamps. No custom hasbeenmore wide-~ 
ly practised than that of burning the dead ; we. find it 
among the most polished nations of antiquity,and among 
the rudest modern tribes. It was practised in Britain, in 
Gaul, and many other countries whosé names are trans- 
mitted to us by history. At this day, the Tshutchi, a 
nation, inhabiting a rigorous. climate at the north- 
eastern extremity of the Asiatic continent, burn their 
dead, and the-spot where itis done is marked. by stones 

The Chinese do not always:consign’ the coffin to the 
earth, nor do.all those nations, which remove:the body 
from view without destroyingit, practiseinterment, The 
poor of Aracan, who have none: to-pay thee 
a funeral, are carried to the side:of'a river, to:be!wash« 
ed away’ as it flows. Some: tribes in the neighbour 
hood of Caffraria, sew up the corpse)inoskins, and cars 
ry, it to a distant;thicket.. The: Araucanians,: on los 
sing:a relation, seat themselves:on ‘the | ground:around 
him, and weep during: a long» time: |The»body, clos 
thed in its best attire, is then: exposed:on a high bier, res: 
maining there during thenight, whichis eitheremploys 
ed in lamenting with: thosecwho come to) offer:consola< 
tion, or in eating with them; and this meeting is dalled 
curicahuin, or the black»entertainment, from the 
bol of mourning... One, two, or:three:days after deaths: 
the body. is carried in procession to the cemetery sur= 
rounded by: women bewailing»the~deéceased;:and)‘ac- 
companied by another woman, who strews ashesion the 
road, It is nowvlaid on the ground-along swith: wea 
pons. if it is the»body of aman, or feminine 
ments. if it is the. body. of..a -woman,..and «with a) 
quantity of provisions for subsistence’ during» the: pas- 
sage to the other world. The spectators take leave: 
of the deceased, and wishing him a prosperous journey; 
o— a pyramid of — or stones above’ the body; on’ 
which a quantity of the country: beverage is poured, 
Perhaps the Highland, cairns, the  carnedds:.of) Wales, : 
and tumuli of other regions, have all a similar origin, ’ 
and may have originated without actual inhumation 

expenceiof .. 

Several of the North American’ tribes: testify a very pe bongs 
jaid in such order, as to bear some resemblance to the great solicitude concerning the bones of thedeceasedNor preserved 
figure of the human body. A large stone is placed at 
the head, which is anointed with marrow and fat, and 
a, small pile of deer’s horns, heaped. up at a little dis- 
tance, which receives a yearly accession when the place 
is visited by the relatives of the deceased, who recapi« 
tulate his feats and, qualities, In. the island of Japan, 
and in the kingdoms of Ava, Siam, Thibet, and through- 
out many parts of Hindostan, cremation) is not uncom- 
mon, But in the former :countries it is chiefly the bo- 
dies of the wealthy which are:treated with that distine- 

“tion. . What. proves an affliction to.other nations of.the 
earth, is the source of rejoicing among the natives: of. 
Ava; the dead seem to excite no regret, or, to use the. 
words of a modern author, much ingenuity is shewn in 
the means of abating it... At the same time there is‘ 
great semblance of grief, forthe widow and her friends 
repair to the spot. where the pile was.erected, and with, 
loud lamentations, collect, the half.caleined bones and 
ashes ; some days being. previously. occupied. in.dans) 
cing and festivity. The Siamese display particular 
funereal pomp. in. the. cremation of their dead. » The» 
intestines, are previously. removed.;. perfumes and wax. 
lights, are burnt around it, and itis carried: forth 
on @ gilt, wooden) bier... All the family: and friends: 

is this confined to the inhabitants of the North's. forthe for the ce 
same is seen among those towards the opposite extremity-™«tery. 
of the continent; and the historians who consider theim=" . 
habitants of America as descended from the Jews; think 
that they find:some analogy-here.: TheChoktahs,orChacs 
taws, after three months previous inhumation, dig up the -— 
body, and placeit on:a:scaffold opposite to the hut of tie! - 
deceased, uround which the family and’friends convene, * 
jointly participating in great lamentation, and a subse«: 
quent feast:: A:person, whose:parti office it is, des 
spoils the bones of their flesh, which are then carefully” 
collected, and being placed. in their natural: order in a! 
small chest, are carried in solemn procession to the bone: 
house. This resembles a shadejelevated on posts, open» 
at both ends, and those: of -the: different tribes:are kept» 
separate. It is even judged impious to mix the bones’ 
of strangers with those of their own kindred; and there~ 
fore, if necessity compels them to deposit the bones “of 
different tribes under one roof; they are still kept se~ 
parate.. Sometimes the skull, on these occasions, is 
painted red, and if the deceased has been aman of note, 
the chest is taken down a year after, when: the friends: 
weep once more over the bones, and the red-colour being~ 
refreshed, the whole ‘is consigned. to everlasting obli~ 



‘in’ cwartor 

owing hair, and wept over them 
half‘an hour; and:thew buried’them with their usual so« 
lemnities/”. The Abi eee ena enn 
race, immediately strip the: from the bones of thosé 
killed in Ghiganceainnys and carry them to their pro- 
per: ies) « i ‘a German ‘missionary; 
relates, that he saw’ seven skeletons thus'brought'to a 

g on kettles; and most like coy va bein er : mth leg von a fa~ 

beads and feathers, which-are cleaned once‘a year. Difs 
ferent members of the family are thus placed'in a sit- 
ting posture in a pit.or ‘excavation, with their weapons 

implements; and the’pit-is coveredover. But 
itis farther the» office ‘of ,some matron! of ‘the tribe to 
‘open the pit every year, and to clean ‘and clothe the ske- 
letons. : Sestectitaeesnt horses killed:on' the'occasion, 
that. the deceased: may ride on them in the next world, 
are placed around thesnouth of the »pit, supported- on 
stakes. ' y ’ oy Fi 

Among the: Gabres‘or Parsees of India; the ‘boilyis 
exposed on the ground,:and.a dog enticed to take: 

some certain: morsel out of'the mouth, which, on being 
accomplished; is deemed ‘a favourable omen. But it is 
otherwise should the animal refuse ; and during this 
peviod of expectation, prayers are pronounced by the 
priests. - The oe ee then consi ‘to'the!sepulchre, 
whichis described: to be’ “ an object of the most dread- 
ful and of the most horrid prospect in the worldyand 
much more frightful thar a field: of! htered men.” 
Bodies-are-'seen in all different stages of decay, either 
undergoing the decomposing process of nature, or bleed- ' 
ing and mangled ‘by-the vultures surrounding the walls, 
para swith’ human flesh rr on to 

incapable. of taking ‘flight: A day or two after be-— 
es aru relatives are: said to’ examine 

v eye has:beenlost, Snape see tte 
t one, a per une led. ‘is aviticipa- tale SetGhamegmnnninetc te 

-It has been the general:practice of most nations of the © 
globe, to. burm or ‘inter: with persons deceased 
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. in-the tomb of “el we or-opulent persons.’ 
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invlife. -o The ruder tribes; as well as the more civilized, 
haveentertained an infinity of arid contradictory 
sentiments regarding the’ state-of the soul after death ; 
‘some’ believing that it‘hovers long around the body ; 
that-it ‘is'immediately transferred to regions of bliss ; 
that it has’ a long journey ‘to aceémplish ; or that it 
subsists'in an intermediate condition, uncertain of re- 
ward/or punishment, until all mankind shall be judged. 
Ancient nations often buried treasures of t value 

Thirteen hun- 
dred'years after the decease of David, we'read that a high 
priest of Jerusalem took thrée thousand talents from hi 
*sepulchre, to bribe Antiochus to raise the siege of the 
city. Now there are sometimes found in the tombs of the 
ancient*Tartars, whole sheets and plates of solid’ gold. 
TherJukati of ‘Siberia inclose provisions in the coffin, Sacrifices of 

ly’ ** that the deceased may not hunger on the mankind 
road to’ the dwelling of souls.” His favourite riding 
horse is*accoutred, and led to the place of interment “ the dead. 
along with a mare. Two holes are dug under a tree, 
incone of which the deceased is deposited, and his horse 
being killed‘is buried in the other, while the mare is also 
killed; butisdevoured by the guests. ‘Thearms, domestic 
implemerits, and feminine articles of the deceased, have 
been either interred in the same grave, or consumed on 
the'same funeral pile. But by a more’ barbarous custom, 
as if the destruction of inanimate substances, or the pre 
servation’ of them for the’use of the'deceased, were alike 
inadequate; the sacrifice of living’animals, as we have 
seen;‘und even of human’ beings,’ has been’ in generat 
hentia tt Slaves and’ captives were murdered at’ the 

/of the funeral pile of the ancients, and consumed by 
the'same fire that reduced the body to-ashes ; and wives 
were mercilessly put to'death, that they might accom~ 
pany the souls of their husbands to those regions, which 
were supposed ready to receive them. But so-remark- 
able’and unnatural a ceremony in funeral rites demands: 
further illustration, especially as, instead of expirmg 
with the name of the Greeks and Romans, we find it 
still existing at the present day. 

~» Matikind, in the early stages of society, have inferred, 
that a future state bears an intimate resemblance to their 
condition in the world they inhabit ; that they have the 
same necessities, and the same propensities’ and en- 
joyments. Hence’ the ‘horse is killed, and the slave 
or ‘the wife’ murdered, that ‘their souls, transferred 
along with his own, might contribute to the use: of the 
owner. By certain refinements, however, which can 
only be‘diseovered in the sanguinary disposition of man, 
a sacrifice was deemed requisite, to appease the manes of 
the dead ; and in this mixed character, the shedding of 
the blood of man and animals must be viewed.’ As the 
sentiments of a nation changed, the’ actual immolation 
ceased’;| but, as happened among the Romanis, the com- 
batsof gladiators at a funeral pile were substituted, where-~ 
in‘one‘or both commonly perished. “And with theChinese’ 
there is a figurative'sacrifice, in the ‘images of men and 
animals consumed at the time of the ohsequies. Yet itis 
not long since this was introduced; for an emperor of that * 
nation, whose reign terminated in 1661, ordered 30 per- 
sons to be:sacrificed'to the manes of a favourite queen, 
and directed that’ her ‘body, deposited’ in'a valuable ‘cof 
fin, shotild*be burnt, along with a prodigious’ quantity 
of precious materials.’ Likewise, when an: er; 
the same’ people died 
attendants; proposed to sacrifice themselves on her tomb, 
which-the emperor‘her'son, “2 wise and’ politic prince; 

1 

of Voluntary 

in 1718, four youthful females, her “ce 
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humanely prohibited. Sometimes the slaves and friends 
of the ancients voluntarily sacrificed themselves on'the 
pile of the deceased; and those wives, who were, not 
dragged to be murdered at the tomb, or by a horrible 
solemnity buried alive in the same grave, sometimes pe- 
rished .by voluntary immolation. It is recorded in 
history, .that one of the earlier kings.of Sweden hav- 
ing, \in the heat of battle, vowed to sacrifice him- 
self in ten years to the gods, should they then propi- 
tiate his cause; his queen accidentally discovered the 
fact, and, to anticipate the necessity of being) buried 
alive when the event should happen, separated from him 
during life. The northern. nations believed in a kind 
of elysium, or ethereal palace, where their resurrection 
would take place amidst their usual.earthly enjoyments; 
and slaves conceived, that admission would be:denied 
them, unless they accompanied their masters, whence a 
contempt of death, unknown to posterity, was inspired. 
Among the ancient Thracians, it appears that the favou- 
rite wife was put to death by her nearest relations at the 
tomb of her deceased. husband, and interred along with 
him; and if he had more than one wife, a contest arose 
for permission to offer this token. of affection,’’ Diodo- 
rus the Sicilian relates, that about eight years subse- 
quent to the death of Alexander the Great, the two wives 
of an Indian commander, who had fallen in battle, con- 
tended for the honour of being burnt along with hisbody ; 
a singular custom introduced, as Strabo affirms, from the 
‘women of those climes being wont to become enamour- 
ed of young men, and poison their husbands... The el- 
der being pregnant at the time, preference was given to 
the younger, and preparations were made for the cere~ 
mony, ‘The widow approached the pile, and divesting 
herself of her numerous personal, ornaments, as rings, 
necklaces, and jewels among her hair, distributed them 
as tokens of remembrance to her friends and attendants. 
Having taken leave of all, she was placed by her own 
‘brother on the pile, while the army of Eumenes, then 
contending for the Macedonian empire, marched three 
times solemnly around it with their arms... Meantime, 
without betraying the smallest apprehension at the 
‘crackling of the flames, she turned. towards her hus- 
band’s body, and heroically closed her earthly career to 
the great admiration of the spectators. 

It is remarkable that now, after the lapse of thou- 
sands of years, the most intimate coincidence is wit- 
nessed in this voluntary sacrifice of the Hindoo females 
on the funeral pile of their departed husbands ; we say 
voluntary, but it can scarcely be called so, for although 
there is no compulsion, it is not creditable to evade 
it. When a Hindoo expires, it is of no importance 
whether a person of rank or otherwise, his widow, if be- 
longing to that particular cast, enforcing it, declares her 
resolution to perish ; itnot only entails credit on her me- 
mory, but de her husband in obtaining celestial privile- 
ges. Attended by her friends and relatives, she approach- 
es a consecrated spot, where a pile is erected by Bramins, 
generally near a river, wherein she sometimes bathes, 
No apprehension is ever betrayed by the youngest; she 
walks with a firm step thrice around the pile; mounts 
it unassisted, and sits down by the body of the decea- 
sed ; then taking off her personal ornaments, she dis- 
tributes them, with great composure and precision, to 
her female attendants, and gently reclin towards 
her husband, draws a cloth over her face. Meantime 
the Bramins perform certain ceremonies, and continue 
building up the pile several feet above both the bodies: 
they supply combustible substances; and pouring oil 

upon it, the whole is kindled by the nearest relation, 
and blazes forth amidst the shouts of the multitude, 
There are examples of thetorch being applied by the 
children of the widow while almost in i » and it 
is thus that by common consent of nations the last of- 
fices are committed to the nearest relative. Although 
this horrible and ,barbarous custom is established a- 
mong the Hindoos, it is unquestionably on the de 
cline, and, in those places to which Europeans have | 
common access, it is now of rare occurrence. 

In other countries therearesanguinary scenes of anana- 
logous description, practised to appease the manes of the 
dead. Formerly, in North America, a number of wives: 
were strangled at.once, with a single cord, on the de- 
cease of a husband. In Kodiak, an island on the north- 
west of that continent, when a chief is interred, some of 
his most confidential, labourers are sacrificed and bus 
ried along with him, In: the kingdom of Assam, seves 
ral wives of a rajah or sovereign, a number of servants, 
and a quantity of oil and provisions, were all wont to 
be snalabedl in the pit whicti received his body, and ei< 
ther instantaneously destroyed, or left to diea lingeri 
death.’ In the island of Nukahiwa, if'a priest dies, three 
human victims must immediately be offered up for the 
repose of his soul ; and those whose + ani it is to 
procure them, lie in ambush where the unsuspecting 
natives. resort in their canoes for food, and are soon ena- ¥ 
bled to fulfil their bloody mission. . Yet all this is incon« i 
siderable when.compared with what are called the Cus« t 
toms, an annual ceremony in Dahomy, an African state, 
There the king “waters the gravesof his ancestors,” with ¥ 
the blood of victims in thousands ; pyramids are abso= # 
lutely constructed of human heads. Most of those unhap- 
py beings are prisoners of war, who are mercilessly sa« 
crificed. On the decease of the king himself, his wo- ‘ 
men. immediately begin to break and.destroy every al 
thing around them, and then to massacre each other, 4 
which continues until a successor is named, who takes 
possession of the palace and interrupts the carnage. 
On an.occasion of this kind in 1774, 285 women pe~ 
rished, besides six said to have been buried alive with 
the king ; and more recently, in the year 1789, when 
a king died, the number amounted to no less than 595. y 
There is still another waste of human life at the funeral ‘ a 

’ 

— 
4 

of some of the African and Australasian tribes. If a 
mother dies while suckling her child, it is buried alive 
in the same grave along with her. This, however, is 
not to be viewed in the light of asacrifice ; it originates a 
in a different principle, which seems to be that among # 
savages the care of their own. children. is all that they, * 
can accomplish; the infant, therefore, is doomed. to - 
destruction, from the belief that no female can be found y 
willing to preserve it. Modernexample therefore proves; ’ 
that we may safely credit what is recorded of the immo i 
lation of human victims at the tomb or the funeral pile é 
of the ancients. ra 

It seldom happens that the assistants at a funeral Festivals a 
simply dispose of the dead with the ceremonies now funerals, 
alluded to, as a greater or lesser festival almost al«; ’ 
ways follows. ‘This has already been partly illustra- 
ted. In our own country, we know that the obse- 
quies of those, even in. the most humble station, are 
ways attended with the distribution of bread and wine, } 

or less costly liquors: In some places it is preparatory: 
to_a more ample feast, in such profusion, as to prove of 
serious inconvenience to the successor: it lasts. whole): 
days, and, as among savage nations, resembles a res 
Joicing for the liberation of the deceased from his earthly: . 



FUNERAL. “i 39 
” tehenieiit, more than a lamentation for his loss. “Mirth served ; and a solemn requiem takes place among Ro- Funeral. 

——— 
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and merriment prevail ; and, in the Highlands of Scot- 
land it ‘has been carried to such an extent, that when 
given before the funeral, where the successor always 
presides, examples have occurred) of the party set- 
ting out for the place of interment, and leaving the 
corpse behind them. This is identically the Silicer- 
num of the Romans, at’ which certain viands were 
served up, or distributed’ to the people. In the 
north of Jand, the entertainment is’called arvil, 
and the bread employed: arvil éread—names of un- 
certain etymo ; and, in Scotland, the subsequent 
¢arousals are said to be drinking the dirge of the de- 
ceased. The origin of these ceremonies is doubtful.) A 
feast wherein much lavishness and extravagance are dis- 
layed, is given by the Washington islanders, on wash- 
is and laying out the body ; and twelve months af-~ 
terwards another, equally profuse, is given to thank the 
= for having permitted the deceased to arrive safe in 

other world. These throw considerable light on 
the of the entertainment, which is perhaps 
jointly for oblation and commemoration. It is repeat- 
ed successively for years by various nations; by the 
Tunquinese it is considered disgraceful to be sparing ; 
and the South Americans, in pouring some of their first 
made beverage yearly on the graves, drink to the good 
health of the dead. The inhabitants of Thibet have.an 
annual festival in honour of the dead, which takes 
place at night, and then innumerable lamps are lighted 
up, amidst the sound of mournful music. We shall ab- 
stain from speaking of the festival of souls, said to have 
been practised by certain American tribes, from being’ 
ignorant whether itis not entirely discontinued ; but 
at intervals of ten or twelve years, the dead were dug 
up, and carried on the backs of their relatives to their 
huts, where great entertainments ensued ; after which, 
they were, in like manner, replaced... The Greeks and 
Romans performed the obsequies of the great with un- 
common splendour: Races, » and theatrical: en- 
tertainments, were all exhibited; and at present, with 
some Eastern nations, whole fleets and armies are put 
in action, for the greater pomp, on the funeral of an 

‘In many countries, independent of the natural la- 
mentations by the mre one deceased, it as been 
customary to employ hi mourners, whose shrieks 
and despair might cohants the display of grief. In 
scripture, it is said, ‘ or be in all the streets : 
and they shall say in all the high ways, alas! alas! and 
they shall call the husbandman to mourning, and such 
as are skilful in lamentation to wailing.” At the mo- 
dern funerals of the lower classes’ of Ireland, the wo- 
men collect, and utter hideous outcries, emphaticall 
called the Hoolaloo, mixed with the praises of the dead, 
and with the questions, «« Why did he die? Had he 
not a wife and fanil ? Had he not. ev ing he 
could wish? Why did he leave this world?” and the 
like: a savage ‘custom, istic of a barbarous 
state of society. 
A funeral b+ pa has been prevalent, as well as the 

performance of music, at the quies of persons de- 
; as also an ium) or oration u them: 

The funerals of the and: Romans were attended 
by the sounding of Pipes, and sometimes of trumpets 
and horns ; but the lyre, being consecrated to Apollo, 
was prohibited; and a hymn, song, or dirge, called 
Nenia, was sung by girls or adults: The singing of 
psalms at modern funerals is part of these customs pres 

man Catholics for the repose of the soul. Frequently 
the most celebrated composers are entrusted with the 
composition of this piece of music; and it has been 
said of Mozart, that the requiem he composed for a 
German prince was first performed for himself. A 
musical solemnity sometimes attends the funeral of 
celebrated musicians, as of Rameau in Paris in the 
year 1764; and there was a commemoration of Han- 
del in 1786, in Westminster Abbey, 27 years after ‘his 
decease. The music composed or performed on these 
occasions in more humble life, is called a dirge or la- 
ment, as in the Highlands of Scotland, ; and there is’ 
yet known a lament composed and performed by some 
freebooter for himself, while leading to the gallows. 
Solemn music is an invariable concomitant of nig 
funerals ; that of our officers being attended by a full 
band, and that of a private soldier by fifes and drums. 
But in marching from the place of interment, a lively’ 
air always succeeds the mournful tune. 
A number of minor ceremonies earpie | interment,. Funeral 

ifferent dis- hymn or 
tricts of the same country. Of this number are ring- ditge. 
are in use in different countries, and in 

ing the passing bell for a person expiring—wakes or 
watching with the dead, often rendered a scene of the 
grossest debauchery—placing a platter ‘of salt on the 
corpse, or candles around it, and the like. Sometimes- 
it is the custom to have funerals by day, sometimes 
by night.. The colour of the fringes of the pall, and ceremonies: 
the gloves worn by mourners in Britain, denote that>in Britains- 
the deceased was unmarried if white; and it was 
lately the custom of some parts of England, for six. 
maidens to bear the pall of a young man, and six 
youths to bear that of a young woman. In’ Wales,. 
the graves of the deceased are adorned with flowers > 
The white rose always decorates that of a virgin : Those: 
of persons distinguished by piety and benevolencé are 
planted with red roses.. The road to the grave‘ of un- 
married persons is also strewed with evergreens and 
sweet-scented flowers. In Scotland, the body is lower-: 
ed into the grave by the nearest relatives; no funeral 
service is performed, and’ but rarely a funeral sermon 
on the subsequent Sabbath, in commemoration of the: 
virtues of the deceased. Suicides are denied the right: 
of interment in consecrated ground ; and infants dying 
before baptism, are interred on its-confines.’ But these’ 
tules are not strictly enforced. 

Commission of suicide has- generally been viewed as 
a criminal act: By the usages of Britain, the body 
should be buried in the highway, and a stake driven 
through it; of which recent examples are to be found, 
In the later periods of the Jewish history, when. de- 
spair prompted the miserable objects of conquest to 
self-destruction, their leaders endeavoured to avert 
their intentions, by representing the ignominy to which 
their bodies would be exposed, by the privation of sepuls, 
ture. The Fantees, a.modern African tribe, testify 
their abhorrence of the deed, by refusing to pay the ac- 
customed rites to the bodies of suicides. ‘ 

A great variety of customs has been practised 
among nations, in respect to the remembrance’ of the 
dead.” By some, the ashes have been scattered‘in the- 
air, and’all memorials of them consigned to oblivion: 
By the Abipons of South America, every thing that 
may recal the image of a person deceased is destroyed ; 
his cattle are killed, all his’ implements ‘burnt, and his 
hut is overthrown ; his wife and family migrate else- 
where, and. his name never is again repeated, The 

3 
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Knisteneaux of North America destroy all. that.-be- 
long to him; and the Chipewyans never employ what, 
has served for his use. et 

Mourning is a..ceremonial, also much diversified. by 
the custom of nations. In general, it is more rigid ‘on 
the widow of the deceased, than on the rest-of his re- 
latives.. The Theodosian code adjudged a woman to be 
infamous who married ten months or a year from the 
decease of her husband. In. Britain, it-is rather under- 
stood that second nuptials should not take place within 
a year; and the period of mourning extends to two. 
The. women of some North American tribes must live 
three or even four years in'astate of widowhood: and:in 
eastern countries, the eldest son cannot marry during the 
time of mourning for a parent, which is two years; and 
he should:all the while sleep along with the rest on mat- 
tresses, not .in-beds, and subsist on» very: simple fare. 
Wearing particular colours, as white, black, or purple,. 
is emblematic of mourning in different countries ; 
shaving the hair close is a: particular mode of testifying 
grief for ene deceased. But sometimes only half the 
ead is shaved; or the hair, if generally worn long, ‘is 

simply. shortened, A more decided mark of sorrow 

EUNG@ Tee 

“Tue most conspicuous of the ts, to which we) 
propose to direct the attention of the reader in» this 
article, are, in. general termed. by, the English Mush- 
rooms or Toad-siools, and by the Seots Paddock-stools. 
By the Greeks they. were called Mux#ls; and they 
are now known to: botanists under the general ap- 
pellation of Fungi, a term sufficiently expressive, of 
their soft, spongy, \coriaceous texture. They consti- 
tute the first link of the great chain of vegetable life, 
and. serve to connect organised bodies with inorga- 
nic matter. In ceopiichy of form and. structure, they 
differ widely from the other vegetable tribes, as they 
present neither leaves nor flowers. Destined to spring 
up inthe midst of corruption, and to draw their nourish- 
ment from) putrefaction, the fastidious observer turns 
from them with disgust ; and the true naturalist, while 
aware of their importance in the scale of being, finding 
them too perishable in their nature to be easily preserved 
in his cabinet, too capricious in their growth to be culti- 
vated in-his garden; and too sportive in their formis to 
be surontally delineated, with his pencil, leaves them 
with t to rot on the dunghill and to wither in the 
wood. Haack they are fancifully characterised by Lin- 
neeus as Nomades, autumnales, barbari, denudati, putri« 
di, voraces. Hi flora) reducente plantas hyematum, le- 
gunt, rélictas earum quisquilias sordesque. 

The botanists of t age, such as Theophrastus, 
Dioscorides, and Pliny, attributed the origm of mush- 
rooms to a certain viscosity arising from putrefying ve- 
ee This notion a oe prevailed, until 

immortal Harvey unfolded his second grand disco-< 
very; omne animal ex ovo. After this period, the ger~ 
mination of plants was investigated with greater care, 
and ees ie botanists applied themselves to the eluci- 
dation, of the obscure physiology of the fungi. Clusius 
had long before maintained that mushrooms spring from 
seeds ; but it was reserved for Boccone, Mentzel, and 
Tournefort, to establish the truth of the assertion: 

- easily be seen by the naked:eye, while others can with 

consists in severe lacerations of the persons of the sut- 
vivors, their faces are disfigured, they slash their limbs, 
with knives, or sharp-pointed bones ; and some, to shew 
a more indelible ae, “4 paren ath iy 
deprived. of a joint of one of t ir fingers for every re< 
lation whom lose. See Herodotus, lib. iv. Strabo, 
lib. xv. Dionysius Halicarnassus, lib. xi. Nicolaus Dax 
mascenus Apud Excerpta Valerii, . Nicolaus De 
luctu Grecorum. Kivchmannus De funeribus Romano- 
rum. Gutherius De jure Manium. Poreacchi Dei Fu« 
nerali dell Antichi: orensc Pa, seu martin 
Religionis origo) et Incrementum. linus: urUs, 
antiquitatum “sacrarum. Roman's History of 
Florida. (. Ms Pie ee 12 
FUNFKIRCEN, or Five Cuurcues, is:the name of 

a town. in Hungary, situated in a fertile country be« 
tween ‘the Drave and the Danube. | It bearer ed 
celebrated for its university, which was fou’ ob 
Louis I. and which was at one time attended by about 
2000 students.» It was’ ruined, however, by the eap~ 
ture of; the splace by thei Turks. » Population about 
12,000. «East Long: 18° 9’; North Lat.:460 61. (w) 
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These eminent botanists wete soon followed inthe:same 
trackby Battarra; Micheli, Dillenius,Gleditsch, Linneus, 
and Hedwig ; and more recently»by Bulliard:and Per- 
soon. «It cccnlatedhinge tabled? at tol ma woes 8 are as 
regularly. »organised: v ) as) the!y 
eerie A of fibres, -vessels, wad ‘Toots 5 
that have peculiar organs appropriated for the 
duction ere, Nm sien aaeed 1 thse se 0 
regeneration can: . “In short;they spri 9 
flourish, and:decay, like! other sorganisedy tin ion 
having transmitted:the principles of that ‘vitality which 
they possess, toa new .race;: exactly: similar: toothem= 
selves, TOTIKY : 

. In order to obtain the: seeds“ of mushrooms; “it isin Seeds) 
general only. necessary to: place themin:a fresh state : 
on a-plateof glass, the surface of which will soon'be'co2 
piously covered with them: These seedsdiffer widely, like 
other vegetables, as to size, shape, and colour, and still 
more'as to situation, insertion, and number. Some cati 

difficulty be detected by the highest magnifier’, * Thesé 
seeds are many of) them so” light as’ to’ be’ dis 
through the air, fron whence they are preci ( 
the ground and upon:plants by rain and ‘snow. ' T 
seem in fact to be everywhere. | They are the constarit 
attendants‘on’ decaying vegetable and animal matter). 
Is an apple rotting in a'damp place, it is speedily ¢o- 
vered with a mucor, sending forth its slender divergi 
stems, and forming a glory round it? Is even® 
dead hoof'of a horsevexposed for any time to the wea- 
ther; it-also wilk-become:covered. with a } s peculiar 
to itself? ‘These! plants cover the damp walls of cellars 
and caves, and seem formed to flourish in those ‘places 
which are unfit for the support of the more perfect’ ve+ 
getables. : If we take these circumstances in ‘connection 
with the infinite multitude of animalcule, which seem 
equally profusely distributed, we will be irresistibly led 
to the conclusion, that the earth itself is a mere res 
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no one is deserving of higher praise than M. Bulliard, | Fungi. ceptacle of germs, each of which is ready to expand in- 

to vegetable or animal forms, upon the occurrence of 
circumstances favourable for its developement. In the 
early of the earth’s existence, the germs of a 
few zoophytes' only were unfolded, afterwards those 
of the testaceous mollusca expanded, and finally those 
ofthe mammiferous animals, In the course of these 
.changes, one generation succeeded another,» but the 
generation which followed was not the unaltered 
geny of the preceding. The zoophytes of the first 

riod differ from those of the last ; no living proofs of 
ir’ existence remain, their memorials only are to be 

found imbedded in the solid rocks. It has sa 
‘to plants as to animals. At first the germs of the ‘fili- 
‘ces and the —— expanded into leaves; and finally 
«the surface of the became covered with the sta- 
imeniferous vegetables. But the ferns of the first period 
no longer exist;.the circumstances which favoured their 
‘giowtlt aré-nd more; and their place is occupied. by 
other ferns, the germs of which have expanded un- 
der a new atrangement. In this survey, the mind is 
astonished when it; considers the infinite number. of 
those germs, prevented by the abseiice of favourable 
eee renee Nemvereere tions maturity. Here 
the followers of Harvey are bewildered ; and here the 
theory of equivocal generation, which s itself 
to the inhabitants of the banks of: the Nile, and to 
‘which Aristotle gave form and currency, seems calcu- 
‘lated to soothe a reflecting and philosophical: mind. 
The history of the earth countenances such a: theory, 
cand the phenomena of the mineral, kingdom ‘yields it 
many powerful analogies, we had almost said direct 
‘proofs. It does not cotisider. ther 2 are »of plants 
-as the result of chance, any more than philosophers do 
-the production of lightning; of ‘rain, or of snow. All 
Peaby teoeiiithoes laws which Omnipotence has imposed 
.on the material and intellectual world. - 
Those grains which are’ considered as the seeds of 

. yoms, are by ‘some su = wrist merely — 
-or germs. » This opinion, which was’ first proposed by 
Gaertner, tench dinde thatciimic maintained by many able 
botanists, is considered as supported by the analogy of 
the ytes. » To us this seems to be a mere dispute 
_about words. .It is unwarrantable to expect a close re- 
~semblance ‘between the seeds of mushrooms and the 
_ seeds of stameniferous plants when they differ so wide- 
eA in their general form. The seeds of the former may, 
-for aught we know, resemble the parent plant in mi- 
-niature ; and by the simple enlargement of their parts, 
without the production of any new organs, arrive at 
maturity. 1 
amine this point. 

__ If the examination of the mode of growth of the 
-fangi be involved in such obscurity, in what condition 
may we expect.to find their systematic classification? 
In the system of Linnzus, they constitute the last or- 

4 

der of the class Cryptogamia ; ‘and were distributed by 
him into the following genera: Agaricus, Boletus, 
Hydnum, Phallus, Clathrus, Helvella, Peziza, Clavaria, 

_ Lycoperdon,and Mucor. Since his days, the species have 
been investi with t care, and many curious 
facts in their hi have been ascertained ; yet be 
have not obtained botanists that attention to whi 
they seem entitled, on account of the curious forms 
“whieh they exhibit, the substances which enter into 
their composition, and the economical uses to which 
they have been applied. In this department of botany, 
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ut experiments are still wanting to deter- - 

of 
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This author has contributed, more perhaps than any. 
other, to the illustration of this intricate tribe, in his 
work entitled, Champignons de la France. This work, 
besides containing accurate descriptions of the different 
fungi of France, exhibits at the same time faithful de« 
lineations of their form. _In the same rank we must 
place the British Fungi of Mr Sowerby, the most splen- 
did botanical publication which has appeared, in refe- 
rence to our native plants,. But here we must observe, 
that although the figures are admirable, the accompa~ 
nying descriptions are extremely imperfect. This de- 
ficiency, however, we trust, will soon be amply supplied 
by the learned President of the Linnean Society, in the 
fourth volume of that classical work, the Flora Britan« 
nica, which for the space of ten years has been anxious~ 
ly wished for by the British botanist. But itis to Per 
soon that the world is indebted for the. mest judicious 
and systematic arrangement. of the Fungi. > It, was ne« 
cessary to take a comprehensive view of this tribe of 
lants as a.whole, to overlook the old genera, and. to 
aa anew the various species into natural groups or 
enera, characterised by permanent differences in habit, 
‘orm, and structure, . This task Persoon has ina great 
measure accomplished, and has published the result of 
his labours, in, two works entitled, Z'entamen Disposi-~ 

tionis Methodice Fungorum, and Observationes Mycolo- 
ice. 

: In the Natural Method of Jussieu, the Sungi form 
one of the orders of the acotyledonous. division of 
plants. They,do not admit of generic arrangement:ac- 
cording to the parts of fructification, so conveniently as 
the gees gates plants, yet still the position of the 
seed-vessel furnishes the means of the more general 
classification, } while) their form, colour, and consistence, 
aid us in the discrimination of the species. By Per- 
soon they are divided into two great tribes, according 
as the capsule is situated on the outside or in the inte~ 
rior of the'plant. by : 

The Gymnocanpr have their capsules or seed-vessels 
situated on the external surface.’ In form as well as in 
structure, the plants of this tribe present very remark- 
able differences, and even the parts destined for the 
production of the seed, exhibit very various appear- 
ances, These differences, however, are: not without 
their use, as they enable us to combine the various ge- 
nera under different families, and thus assist the stu- 
dent, by diminishing the labour of investigation. This 
tribe is accordingly divided into five families, and con- 
tains twenty-one genera. 

The Anarocarpt have the capsule placed internally ; 
and in some it is contained in a receptacle which is clo- 
sed on all sides, at least in the young stages of the 
plant. To this receptacle Persoon has given the name 

peridium, This tribe is. divided into four families, 
and includes twenty-five genera. 

We now propose to consider more minutely these 
various genera, and to explain the characters upon 
which their existence depends. That their number will 
surprise the Linnean student accustomed to. refer to 
Hudson, Withering, and Lightfoot, we are prepared to 
expect ; but we request his attention to the following 
circumstances. Accurate observers of nature are be- 
come numerous; botanists are now in possession of more 
powerful instruments, and better ribthieds of analysis ; 
and their studies are greatly facilitated by accurate re- 
presentations. Hence it is that new species are daily 
brought to light; the history of old species elucidated ; 
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and new genera formed by almost every observer, in 
consequence of the discovery of new relations. The for- 
mation of new genera, is the necessary consequence of 
the enlargement of the science. Linneus was not ac- 
quainted with an hundred species of fungi; now, their 
number has increased more than ten-fold. To us there- 
fore the Linnean genera have become useless. They 
mark the former state of the science, and they have 
contributed their share to the advancement of the study F 
our systems and our genera, must, in like manner, yield 
to the more extensive and accurate information of fu- 
ture observers. While we approve of the formation of 
new genera, therefore, where the state of the subject 
demands it, we condemn that zeal so conspicuously dis- 
played by some, in the frittering down of the old gene- 
ya into as mahy new ones almost as there are species. 
Such naturalists mistake the object and the end of these 
subdivisions, imprudently attempt to pass beyond the 
bounds which limit the present state of the science, and 
endeavour to anticipate those changes which other dis- 
coveries and more enlarged views will render necessary. 
In this account of the genera, we have confined our- 
selves to those which are sanctioned by high authority. 
These are principally derived from the works of French 
naturalists, who, unrestrained by the fastidious reserve 
of the British character, and possessed of more ample 
means through national munificence, have of late con- 
tributed materially to the enlargement of systematic 
botany and zoology. The description of one species at 
least will be subjoined to each genus, together with a 
reference to those works where faithful representations 
of them may be found. 

TRIBE I. GYMNOCARPI. 

Famity I. Composed of Filaments. 

Genus I. Byssus. The plants which are now re- 
ferred to this genus, exhibit the appearance of fine 
down or velvet, and consist of small filaments, which 
are simple, branched, anastamosing, or interwoven, 
They occur of various colours, as white, yellow, red, or 
brown. Almost all the species included in the first 
section of the genus Byssus of Linnzus still remain un- 
der this title. 

As an example of this genus, we may mention the 
Byssus candida, (Dill. Muse. tab. 1. fig. 15.A.) Its sub- 
stance is tender, woolly, of a white colour, and closely 
pressed to the substance on which it grows. From its 
broad and mucilaginous base arise many slender branch- 
es, spreading more in breadth than height, elegantly 
subdivided, the extremities ending in capillary fibres 
variously branched, or in a thin expanded surface like 
fine paper. It grows upon dead leaves and rotten wood. 
It is the Himantia candida of Persoon. 

Every person must have observed in the beginning 
of summer a greenish scum, floating on the surface of 
small ponds, rendering the water greenish, turbid, and 
hardly drinkable. This substance was considered by 
Linnaeus as belonging to the present genus; but sub- 
sequent naturalists have referred it to the genus Con- 
ferva. Be that as it may, it often proves a great nui- 
sance in wells; and the discovery of any method of 
destroying it must necessarily be acceptable. In the 
spring of 1815, when the workmen were engaged in 

erection of the new light-house on the Isle of May, 
under the inspection of that eminent engineer Robert 
Stevenson, Esq. they were much incommoded by the 

; 
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pearance of this substance on all the wells and -pools 
the island. Quicklime in considerable quantity was 

thrown into the wells, without retarding or destroying 
the growth of this vegetable. At. last: the wells were 
enclosed with walls sufficiently high to exclude the 
light from the water, and this contrivance fortunately 
succeeded in the extermination of a plant which at one 
time threatened to prove a very serious evil. ; 

Genus II. Monta. The plants of this genus are 
composed of slender stalks, which are either simple or 
branched, and resemble the filaments of the 
genus. These stalks bear on their summits small arti- 
culated threads composed of spherical globules, which 
separate when the plant grows ripe. The species of this 
genus bear a very near resemblance to those included in 
the genus Mucor ; but their naked eapsules, joined to 
the want of a vesicular peridium, forbid such a union 
as the incorporation of the two genera. 

Monilia glauca, (Mich. 212. t. 91. £1.) This 
is the Mucor glaucus of Linneus. Its stalks are white, 
simple, and slender; the capsules are agglutinated, the 
one before the other, in diverging lines, representing 
little tufts of feathers, of a spherical form. The: cap« 
sules are round and diaphanous; white at first, but 
turning green as the plant reaches maturity, at which 
period they separate from one another, © This: plant 
grows in tufts, and sometimes scattered, on ; = 
which are in a putrefying state. Another 
this genus, Monilia digitata, the Mucor crustaceus of 
Linneus, is found on corrupting meat, but it differs 
from “2 preceding in having the seeds disposed in an 
umbel. fied ; : 

Genus III. Botrytis. In this genus, the stalks are 3, Ro 
bearing upon their summits na- tT1s. straight and branched, 

ked capsules, ina head, or in clusters, the one not 
glutinated to the summit of the other. They 
resemble the genera Manilia, Mucor, and 
They possess an evanescent existence. They are dis« 
tributed into two sections, the first com ding 
those with upright branched fibres, and the second those 
which form a sort of bed from which the upright stalks 
proceed, ? 

Botrytis lignifraga. Sowerby, tab. 378. fig: 144 ma’ 
be sania as an sabeieatn first. It's ws weal 
on the bark of trees, but especially on the Birch) im- 
bedded in the external layers of the bark, piercing the 
epidermis, and forming on the outside tubercular 
masses. These are at first white, and resemble cotton; 
but they afterwards change toa deep green, and become 
powdery, The stalks are slender, crowded, upright, 
and interwoven. The capsules are rounded, and v 
small, Mr Sowerby considers this species and Monil 
glauca as varieties of the same plant, and as constituting 
the much-esteemed blue mould in rotten cheese. 

Botrytis rosea may be given as an example of the 
second section. It is the Mucor roseus of Sowerby, 
Tab. 178. fig. 11. This forms small knobs, which are 
at first white, round, and of a hairy aspect ; afterwards 
they lengthen out, become of a vermilion colour, and 
emit a reddish powder: the base consists of strong, 
straight fibres, from which proceed, at right angles, up- 
right, simple, slender stalks, bearing at their summits 
from two to five oval capsules. It grows chiefly on the 
bark of trees, especially the Alder, also on the decayed 
kernel of nuts and on rotten wood. When growing 
upon trees, this plant usually appears at the opening of 
the glands, or near the place where some insect has 
made a puncture. 

4 
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of this genus present nothing but a tubercle or convex 
ar fee the mi , however, they exhibit a 
number of separate capsules, attached to 
branched and extremely slender cenieetiehapesendingy the 
base.. They resemble the’ tl ing ge- 
nera in rn but their aspect is glabrous and fleshy, the 
others being hairy or fibrous. Jts% 

Aegerita aurantia, the Mucor aurantius of Withering. 
Bulliard’s Champ. p. 103. tab. 504. fig. 5. The fila- 
ments are slender, branched and mee supporting 
without order minute rounded seeds. This plant forms 
little plates-of a golden yellow colour on the bark of 
= wood, the hoops of casks, and the corks of bot- 

es. 
Genus V. Conortea. This us contains plants, 
which are com of branched filaments, resemblin, 
the Byssi, bearing, here and there, the capsules, whic 
are nearly globular, and ee detached like powder. 

Conoplea puccinioides. This species grows on the 
dead leaves of the ¢arices, forming. very minute black 
tubercles, which are easily destroyed. These, when 
examined with a micr , are found to be composed 
of branched ‘pellucid® filaments, bearing mo their 
whole surface, opake, angular globules, which are large 
when com with the size of the stalk. 
. Genus VI. Erineum. This genus consists of tubes, 
frequently cylindrical, and truncated at the summit. 
They grow in numerous groups on the leaves of living 

ts. It is not as yet ascertained whether the cap- 
les are internal or external. 

- Erineum vitis. This plant grows on the inferior sur- 
face of the leaves of the vine, where it forms numerous 
: racine of a red,*or rather of a sen 
Jnder the microscope, it a rs'to be com a 

multitude of simple, etapa linctidal tubes, trunca- 
ted at the summit. 

Genus VII. Sritrsum. In consistence this genus 
resembles the Mucor, but is somewhat firmer. The 
stem supports a rounded head, which is solid ; at first 
watery or gelatinous, afterwards compact and opake ; 
and which, according to Tode, bears the seeds at the 
external surface. mill 
‘| Stilbum rigidum. Pers. Syn. 680, The stem of this 

it is stiff, cylindrical, permanent, and of a black 
colour. The head is globular, at first watery, of a white 
colour, or slightly yellow ; it afterwards becomes grey, 
and separates from the stem at maturity. It is found 

_ en rotten wood in the spring. 

Famity II. Fungi which do not decay into a pulp, 
and in which the fertile surface is united or continuous. 

‘Genus VIII. Hetotrum. The plants included in 
this genus have a regularly convex pileus, or cap, sup- 

on a stalk, and smooth on both sides. The cap- 
sules are produced on the upper surface, and are dispo- 
sed in the same manner as in the following genus. 

Helotium agariciformis. Helvella agariciformis of 
Withering. Sower. tab. 57. The stem is cylindrical, 
about the thickness of a pin; the cap is thin and he- 
mispherical, with a regularly rounded margin. The 
whole plant is very small, of a white colour, and re- 
sembles an Agaric in its appearance. It is found on 
rotten wood in moist and shaded places, 

Genus IX. Peziza. The Pezize consist of a cu 
shaped receptacle, either concave or hemispherical ; 
the superior surface is smooth, and the seeds which it 
bears escape in the form of a fine powder. According 
to Hedwig, the seeds are contained in membranaceous 
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capsules, each of which contains in general eight seeds, 
These fungi vary very much in their — appearance, 
Some are supported on footstalks, while others are des~ 
titute of them. They live m the ground, on rotten 
wood, and even in water. As to substance, they are 
either coriaceous, fleshy, or waxy; characters which 
serve to distribute the species of the genus into the 
three following sections. 

Seer. 1. Coriaceous, Peziza coriacea. Bull. p. 258. 
tab. 438. fig. 1. This plant is glabrous and ash-colour- 
ed, the skin is thick and coriaceous, the inferior part 
produced into a slender stem contracted at the base. 
Above it is salver-shaped, ferruginous towards the cen- 
tre, and plentifully covered with a grey powder. It 
is found on the dung of the stag, the horse, and the 
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ass. 
Srcr. 2. Fleshy. Peziza fructigena. Sower. tab. 

117... This species is about half an inch in height, with 
a slender stalk tapering downwards. The upper part 
is more or less concave, opake, leathery, and fleshy. It 
is often found on coriaceous fruits, and, after Withering, 
we have found it in clusters on rotten sticks. 

Secr. 8.. Waxy. Peziza acetabulum. Sower. tab. 
59,. This is among the largest of the- genus. The 
stalk is woody, short, and brown, branching up»the 
base ofthe cap. The cap is upwards of two inches in 
diameter, and at first bell-shaped ; afterwards it becomes 
more shallow, waved at the edges, reddish brown with- 
in; and paler without. It is found on rotten wood, and 
also on the ground. 

Genus X. Tremetta. The Tremellz consist of a 10. Tre- 
gelatinous substance of various forms, containing the MELA. 
seeds scattered over their surface. The genus Tremel« 
la of Linnzeus has undergone a considerable revolution. 
The green coloured species inclosing a gelatinous mass, 
containing filaments, now rank with the Aucz in the 
genus Nostoch of Vaucher ; others are inserted among 
the Aegeritew, and a few willbe found with the Gymno- 
sporangie. ; 

Tremella amethystea. Bull. tab. 499. fig. 5. The 
substance of this species is gelatinous, and divided at 
the base into variously shaped lobes ; the coldur is pur- 
ple, more or less deep ; the surface glabrous, often fur~ 
rowed. It is only found on rotten wood. —. 

Genus XI. Hetvetra. The fungi of this genus are 11. Her. 
furnished with a stem, terminated by an irregular cap, VELLA. 
smooth on both sides,,;and throwing out the seeds at 
the inferior surfaces only. In appearance they resemble 
the Merulii, but the want of veins or gills beneath, 
form a sufficient mark of distinction. - 

Helvella mitra. Sower. tab. 39. The stalk is two 
or three inches high, a finger thick or more, irregular, 
hollow, deeply furrowed, often full of holes, or sinuses, 
and generally of a white colour. The cap is deflexed, 
and commonly divided into curled or folded lobes, 
which adhere ta the stalk, but is extremely irregular 
and variable, and has neither gills nor pores. Its co-« 
lour is generally a yellowish white, sometimes fuscous, 
livid, or black purple; the substance is waxlike and fri- 
able, the surface soft like sattin. The seeds are oval, 
and are thrown out by sudden jerks. 

Genus XII. Sparuurarta. This genus contains 12. Sra. 
.such fungi as possess a stalk, with a cap, compressed THULA- 
vertically on each side of the stem. They make the 
nearest approach to the Clavaric. 

Spathularia flavida, Helvella spathula of Sower. tab. 
35. This plant is of a yellowish colour; the stalk is 
cylindrical, wrinkled, and compressed towards the top, 
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which bears a vertical cap, obtuse at the summit, and 
produced on each side of the stalk. Hence it resembles 
a spathula. It is found in autumn in pine groves. 
When in perfection, if the heads are touched, a smoke 
arises from the edges, which is thrown out with con- 
siderable force, and continues to rise for some time, 
littering in the sun like particles of silver. 
Genus XIII. Cravaria. The fungi of this genus 

consist of simple or branched . expansions,. generally 
fleshy, sometimes. coriaceous, destitute. of a cap, and 
emitting the seeds from all parts of the surface. They 
are, in general, club-shaped, and have been divided by 
Persoon into several genera. The present genus ex~ 
cludes those Linnzan species which are known to pos- 
sess distinct receptacles for the seed. 

Sect. 1. Fleshy, simple. Clavaria pistiliaris. Sower. 
tab. 237. This is the largest and thickest species of the 
genus. It is from one to two inches high, simple, gla- 
brous, and club-shaped. The skin is very close and fi- 
lamentous at the summit, which is at first rounded, and 
afterwards parts lengthwise into fungous threads. It 
grows upon the ground and among moss, is of a yellow 
or straw colour, and of a friable substance like suet. 

Sect. 2. Fleshy, branched. Clavaria coralloides. 
Sower. tab. 278. This plant is brittle and plump, sim- 
ple, or in two or three divisions, each of these subdivi- 
ded into a number of smaller branches, like some spe- 
cies of coral. These branches are round, or slightly 
compressed, and often waved at the edges. The co- 
lour is in general yellowish, rarely reddish, sometimes 
white. The flesh, or internal: substance, is white. It 
grows upon the ground, and is subject to great varia- 
tion in form and colour. It is admitted to the. table, 
and esteemed one of the best of the esculent fungi. 

Secr. 3. Coriaceous, simple. Clavaria ophioglossoides. 
Sower. tab. 83. 
by the blackness of its colour, and softness to the touch. 
It. is-about'two inches high, and half an inch over at the 
broadest part. The stalk is club-shaped at the summit, 
sometimes divided into two parts, generally grooved, 
and often twisted. The surface is glabrous, and cover- 
ed with a very fine black powder. It is white within, 
and hollow when old. It grows upon the ground in 
moist situations. 

Sect. 4. Coriaceous, branched. Clavaria laciniata. 
Sower. tab. 158. This forms at first a shapeless crust, 
which, as it grows old, divides into flat expanded 
branches, jagged at the ends. It varies much in its 
appearance. Its colour is white or grey, but the ex- 
tremities of the branches are often tipt with reddish 
brown. The substance is solid and tough. It grows 
upon ‘the ground. 

Genus XIV. Tuetepuora. The Thelephore pos- 
sess 2 coriaceous cap, of an irregular form, sessile, and 
adhering to other bodies by the side or the back ; the 
outer surface is smooth, or covered with a few papille, 
and bears the seeds. They are found attached to the 
stems of trees, by their barren surface ; afterwards they 
lose in part their attachment, and become horizontal, 
thus placing the fertile surface beneath. They constitute 
several very well marked and natural sections. 

Secr. 1. Cap entire, funnel-shaped, adhering by the 
centre. Thelephora caryophyllea, Auricularia caryoph. 
Sower. tab. 213. This plant,is fleshy, thick, and soft. 
The upper surface is beautifully zoned; the under 
side is smooth and waved, and covered with globules 
disposed in fours, which are visible with a microscope. 
It is sometimes’ simple, at other times divided into 

This plant is readily distinguished” 
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many parts, covering each other like the tiles of a house. 
The margin is frequently torn. In some cases it ad« 
heres by the side, and in others appears to be furnish- 
ed with a short peduncle. | It varies greatly in colour, 
through different shades of brown. It is “oD and 
grows upon the ground, and upon putrid wood. 

Secr. 2. Cap semicircular and attached by the trun« 
cated side. Thelephora reflexa.. Sower. tab. 27. ‘This 
is a very common plant, growing on decayed trees, 
pales, and gates. The upper surface is zoned and hairy; 
the under surface close, and sometimes vari ' 
In colour and shape itis ‘subject to much variation. The 
substance, when young, must be gelatinous, as it is of- 
ten pierced by blades of s, but when old it is 
tough and coriaceous. ‘The under surface has always 
a reddish hue. 
» Szcr. 3. Cap attached by the barren surface. Thele« 
phora papyrina. Sower, tab. 349. . This is slender, soft 
zoned, and hairy above. The inferior surface is at first 
united, afterwards it is zoned and pitted with pores of 
various sizes. The prevailing colour is yellow or red. 
It grows on the seiko. of trees. . 

nus XV. Hypnum. 
sometimes the su 
with awl-sha sub , pointing to the earth. 
These prickles are soft, solid, cylindrical or conical, 
emitting seeds from near their extremities. The plants 
are either fleshy or coriaceous, and. grow. upon the 
ground or upon the trinks of trees... ately 

Secr. 1. Without a distinct cap, branched. -Hydyym 
coralloidés.. Sower. tab. 252. . This is the largest spe- 
cies of the genus, It is sessile, at first white, and af- 
terwards yellow. The base, which is fleshy and brittle, 
sends out a number of branches, whose under surface is 
beset with prickles. The last divisions of the branches 
form imbricated bushes, each bearing a tuft of long, 
awl-shaped, crooked and iy prickles, When y 
it is very like a cauliflower. It grows upon 
stumps and aged trees, 
_ Seer. 2., Without a distinct cap, base spreading on the 
trunks of trees. Hydnum barba Jovis. Sower. tab. 328. 
This fungus is coriaceous, sessile, membranaceous, and 
applied to the substance upon which it grows by all the 
points of its superior surface. When young, it is of a 
white colour, becoming afterwards of a yellowish red. 
The inferior surface is covered with numerous white 
simple mammellar protuberances ; from the summit of 
these, yellow simple or branched filaments proceed ; 
and in the latter stage of the plant, others are protru- 
ded, which are of an orange colour, and covered with 
hairy spicule. ; ‘ 

Secr. 3. Pileus distinct, prickles cylindrical or coni« 
cal. Hydnum auriscalpum. Sower. tab. 267. _This 
plant is coriaceous, tan-coloured at first, afterwards be- 
coming of a dark brown. The stalk is thick, short and 
solid, supporting a rounded, zoned, and sometimes 
downy cap, which is at first vaulted and smooth above; 
afterwards the cap becomes funnel- , and the in- 
ferior surface studded with small cylindrical prickles. 
It grows upon old rotten cones, and decayed branches 
of the fir tree, lying half buried in the ground. 

Sect, 4. Cap more or less distinct, prickles lamellar. 
Hydnum sublamellosum. Sower, tab.112. This Hyd- 
num is tender, white, and furnished with a'short, solid, 
cylindrical stem. The cap is very thick, and the 
prickles are formed into small straight a variously 
waved. It grows on the ground, ei singly or in 
groups, 17 atte 

The inferior surface, and 15. Hys 
ior, of this fungus, is hedge-hogged, Num. 
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Famiry Ill. Fungi having the ile surface fur- Booey Tip angie Re. ties. 

tubes 
underneath, containing the seeds. The plants now in- 
cluded in pence ee ale Fo ranked with the Bo- 
leti, from which they seem sufficiently distinct. 

Fistulina hepatica, Sower, tab. 58, This plant is 
very plentiful in autumn among oak trees, growing on 
their trunks or ys dpa Its vegetation is most 
rapid in wet weather. m very young, it resembles 
a eecyetd svand, advancing in growth, it becomes 
hispid, with tubular protuberances, shaped like florets. 
By degrees it’ ires a distinct underside of a pale 
yellow, with similar protuberances, and as. these be- 
come more distinct, the upper ones lose their form. 
At length the under surface becomes covered with dis- 
tinct and separate tubes, entire at their orifice, turning 
brown, and emitting seedsat their edges, which often 
hang in festoons, or little cobwebs formed by spiders. 
‘The fui afterwards either rots, or turns black in 
decay. It varies in shape and size, but commonly re- 
sembles liver, being saturated with a blood-coloured 
fluid, which adds to the resemblance. Its taste is like 
that of the common mushroom, and some persons reck- 
on it nearly as poe ; 
* Genus XVII. Boterus. In this genus the cap has 
tubes underneath, which are united, and contain the 
seeds. It is indispensably necessary, in so extensive a 

us as this, to subdivide the species into sections. 
Linneus was acquainted with but few species of Bole- 

tus, and was satisfied with distributing them into two 
sections, the first containing such as are parasitical and 
destitute of a stem, and such as are furnished with a 
stem. In the Flore Francaise, they are divided into 
four sections ; the first comprehending the Fistuline ; 
the second such as have an imperfect cap, with the 
tubes scattered over different parts of the plant ; the 
third, with the tubes united together, and ble 
from the flesh of the pileus, is subdivided into those 
without stems, those with lateral stems, and those with 
central stems ; and the fourth having the tubes united, 
but easily separated from the flesh, The arrangem 

. 

ent 
of Withering, however, appears both the most obvious 
and the most natural, It is founded on the condition 
of the stalk; the plants being either without a stem, 
having a central stem, or a lateral one... The subdivi- 

~ sions of his sections, founded on. the colour of the tubes, 
is more artificial and inadmissible, as it is a character in 
the Boleti which is liable to many changes. 
~ Secr. 1. Stemless. Boletus ungulatus. Bol. igniari« 
us of Sower. tab. 132. This plant is coriaceous, attach< 
ed by the side, and shaped like a horse’s hoof. The cap 
is hard, rubbing to a polish, marked with concentric 
bands or ridges, each broad ridge indicating the growth 
of the year, and three or four ‘small ones that of. the 
different seasons of the year, The tubes are very slen- 
der, equal, the colour of tanned leather, in old plants 
stratified, a fresh layer being added every year. «It 
grows on various kinds of trees, and subsists for several 
years. It is the Agaricus Chirurgorum of Pharmaco- 

| ‘Sect. 2. Stem central. Boletus piperatus. Sower. 
tab. 34. The stem is cylindrical, greenish yellow, and 
nearly two inches high. The cap is yellow, flat, smooth, 
thin, at the edge, and about three inches over. » Flesh 
thick, tinged with yellow. ‘Tubes decurrent, short, 
owe orange, or earthy red rs pores a and irregular. 

i$ species: grows upon the ground, and has a pungent 
effect upon the throat like that of a capsicum, i 
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Sect, 3, Stem lateral. Boletus betulinus. Sower. 

tab. 212. This stem is nearly two inches in length, 
and half an inch in diameter, of a black colour. The 
cap is pink, brown, oblong, convex, curled at the edge, 
thin and flexible, and often diyided into tongue-shaped 
lobes. ‘The flesh is white ; the tubes white and short ; 
the pores very minute. It grows upon the trunks of 
old trees. 

Famity IV, Fungi, having the fertile surface furnished 
with gills or prominent ridges, 

.Genus XVIII. Merutrus. The plants of this genus 
are fleshy or membranaceous ; the cap is furnished with 
gills or veins underneath, of the same substance with 
the plant. 

Seer. 1. With a stem and gills underneath. Meruli- 
us umbelliferus. Bull. tab. 519, fig. 1. A. The stem 
is: whitish, smooth and hollow, not thicker than a 
horse hair inthe smaller plants.. The cap is white, 
thin, convex, a little bossed with the sides, and plaited. 
The gills are white, fixed mostly in pairs in the small, 
and in fours in the larger plants, the long ones being 
about 18 in number. The delicate structure of this 
plant causes it to tremble when held in the hand. The 
cap is so delicately transparent, that the edges of the 
gills appear plainly on the upper side, and have caused 
it to be described as striated. It is common in the au< 
tumn months at hedge bottoms, and amongst moss, ad« 
hering to dead leaves and half rotten sticks, 
- Szcr.2. With a stem and-veins underneath. Me- 
rulius infundibuliformis. Bull. tab. 465, fig. 2. , The 
stem: in this plant is fluted, hollow, running insensibly 
into the pileus, which is also hollow. The gills are 
silvery grey, and branched like nerves. The whole 
plant is tough, elastic, and of a greyish mouse colour. 

Sect. 3. Stemless.. Merulius membranaceus. Sower. 
tab. 348. The whole plant is somewhat like wet parch~ 
ment, lobed and waved irregularly. It grows in a yer- 
tical direction, the one side containing fibrils by which 
it adheres to other bodies, and the other side is furnish« 
ed with fine branched anastomosing veins. It grows 
on moss in damp places, and_on thatched houses. 

Genus XIX. Agaricus. The ics are flesh 
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18. Meav- 
LIvs, 

19. AGARt- 
and membranaceous ; the cap.is furnished with gills cus. 
underneath, of a different substance from the rest of 
Seapets and composed of two. plates containing the 
seeds. 
~ When Linnzus published his Systema Nature, he was 
acquainted with only 27 species of agarics, which he 
subdivided inte two sections, Stipitati, pileo orbiculato, 
and Parasitici, acaules demidiati. . Since the days of the 
illustrious Swede, the number of species has increased 
prodigiously ; so that in Britain:alone, nearly 300 are 
known as native plants... Various attempts have accord 
ingly been made to introduce accurate divisions into so 
extensive a genus. » But difficulties nearly insurmount- 
able have hitherto rendered such efforts abortive. All 
that the generality of naturalists observe, is the last 
state of the existence of the. plant ; impregnation. has 
probably taken place before it rises above the surface of 
the ground, so that nature exhibits to us the ripening 
and dispersion of the seeds only, and the final dissolu- 
tion of the individual. Since. we are not perinitted to 
inspect those organs which, among the phenogamous 
plants, serve so admirably for their artificial, we had 
almost said for their natural division, all that remains 
for usis, to examine with care those characters which 
are least liable to change, even although these should 
be but remotely connected with any of the primany 
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functions of their nature. Among the French wri- 
ters, many subdivisions have been adopted,. but al- 

most all of them are artificial, founded upon characters 

either difficult of detection, or inconstant and fugaci- 
ous. This will be better illustrated, by stating the 

characters of those subdivisions, as they appear, for ex- 
ample, in the Flore Francaise, which are as follows: 
1. Pleuropus. Destitute of a wrapper or volva, stem 
wanting, or lateral, or eccentric. The sessile species 
are usually coriaceous ; those having a stem are fleshy, 
with an irregular pileus. As an example, we may re- 
fer to the Agaricus quercinus of Sowerby, tab. 181. 2. 
Russula. Destitute of a wrapper, stem central, gills 
equal among themselves, and not terminating in a col- 
lar surrounding the stem, as Agaricus pertinaceus, Flor. 
Fran. No. 369. 3. Lactarius. Destitute of a wrapper, 
stem central, gills unequal, juice milky, generally white, 
sometimes yellow or red, e.g. Agaricus deliciosus. Sower. 

4, Coprinus. Destitute of a wrapper, stem 
central, naked or furnished with a ring; gills unequal, 
dissolving into an inky fluid when old ; cap membrana- 
ceous, e.g. Agaricus cylindricus. Sower. tab. 189. 5. 
Pratella. Destitute of a wrapper, stem central, naked, 
or furnished with a ring; gills turning black, but not 
dissolving as they grow old; cap fleshy. e.g. Agaric: s 
cyaneus of Withering. 6. Rotula. Destitute of a wrap-« 
per, stem central, gills equal, ending in a collar sur- 
rounding the stem, e.g. Agaricus rotula. Sower. tab. 
95. 7. Mycena. Destitute of a wrapper, stem central, 
hollow, gills not blackening with age, cap not umbili- 
cated, e.g. Agaricus pratensis. Sower. tab. 247. 8. Om-« 
phalia, Destitute of a ‘wrapper and ring, stem hollow 
or solid, cap umbilicated, gills generally decurrent, and 
not blackening with age, e. g. Agaricus dryophilus. 
Sower. tab. 127. .9. Gymnopus. Destitute of a wrapper 
and ring, .stem solid, cap-fleshy, gills not blackening 
with age, and either decurrent on the stem, as Agari 
cus miniatus, Sower. tab. 141, or adhering to the stem, 
as Agaricus roseus, Sower. tab. 72, or having the gills 
loose, as Agaricus aurantius. Sower. tab. 381.10. Cor- 
tinaria. Destitute of a wrapper, stem central, gills 
not blackening with age, but covered when young 
with amincomplete curtain, which leaves upon the stem 
a filamentous ring, e.g. Agaricus collinitus.. Sower. tab. 
9. 11. Lepiota. Destitute of a wrapper, stem central, 
gills not blackening with age, covered when young 
with a curtain, which rends, and leaves on the stem a 
ring, €. g. B sh aes cepestipes. Sower. tab.2. 12, dma- 
nita, Furnished with a wrapper or merabranaceous co- 
vering, which envelopes the mushroom when young, 
afterwards rending, and sometimes leaving its remains 
upon the cap. Of these, some have the wrapper im- 
perfect, as Agaricus verrucosus of Bulliard, tab. 316 ; 
while in others it is complete, as Agaricus bulbosus. 
Sower. tab. 130. 

With regard to the wrapper, the volva of some au-~ 
thors, but not of Linneus, it appears to belong but to 
a very few species ; and even in these, to be sometimes 
so imperfect as to lead authors to deny its existence. 
It seems to be confined to the plants with solid stems 
only ; nor has it been found attendant even upon these 
when the gills are decurrent. It envelopes the whole 
ee in ‘its early stage, and afterwards bursts asunder, 
leaving its remains in the form of warts upon the cap 
in some instances, and in others disappearing entirely. 
On a character so uncertain, is the genus Amanita of 
Persoon founded. 

The cap, or pileus as it is called, is the most obvi- 
ous part of the mushroom ; but itis apt to vary both 
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in shape and colour. The last character is very. uncer 
tain ; the former is alittle more permanent. The cap is, ' 
either conical, convex, flat; or concave and funnel-shaped, 
It is constantly varying in the same plant, but is pret- 
ty uniformly the same in the same species, when the 
plant is in perfection ; that.is, when fully or nearly ex 
panded, and before it exhibits symptoms of decay. In 
some mushrooms, both the cap and the stem exhibit a 
viseidity or clamminess on the surface. This character, 
however, is not much to be depended on, as in dry. 
weather some of the viscid spaces shew no symptoms 
of a moist or even adhesive substance; and in a moist 
atmosphere, many, at other times dry to the feel, be« 
come more or less viscid. 

The stem is less variable than the cap. . Its shape, 
the proportion of its length to its breadth, and of both 
to the cap, afford tolerable distinctive marks; and its 
colours, though subject to change, are perhaps rather 
more fixed than those of the cap. But the most per- 
manent characters afforded by the stem, depend upon its 
position and internal structure. The Agarics are either. 
destitute of a stem, the cap sitting close upon the root, 
or the stems are central’ or Jateral. .. When the stem is 
cut across with a sharp knife, it appears hollow or tu« 
bular in some species. The tube is not always propor- 
tioned to the size of the stem, though it is uniform | 
throughout its whole length. _ It is sometimes entirely 
empty, sometimes loosely filled with a pithy substance ; 
but its regularity is not affected by that circumstance, 
In many species, the stem when cut appears solid, 
varying greatly, however, in the degree of solidity. It 
may be as solid as the flesh of an apple, or as spongy 
as the pith of elder; but still it is solid, that is, there 
is no regular hollow pervading its whole length, though 
the more spongy aids larger stems sometime show ir- 
regular and partial hollow places from the shrinking of 
the pithy substance as the plant grows old; but this can 
never be mistaken for a regular, uniform, and native 
hollowness. : et ae 

The gills are the flat thin plates found on the under 
side of the cap, and attached to it. They are of a tex 
ture evidently different from that of the stem or the 
cap, and vary much in their respective lengths. . Each 
gill consists of two membranaceous plates, between 
which the seeds are formed. They are always attached 
to the eat and sometimes to that only, They often 
also adhere to the stem, and frequently extend along it 
downwards. ‘These fixed and decurrent gills are at. 
tached to the stem by their ends, which are next the 
centre of the cap, and not by their edges, as is some« 
times the case in some of those species whose caps are 
nearly cylindrical. Among those which have loose 
gills, (or not attached to the stem), there are a few spe« 
ciesin which these organs terminate in a collar; not une 
aptly to the nave of a wheel, the hollow cen« 
tre receiving the stem like an axle. The number of 
gills varies even in the same species. Sometimes they 
are all equal in length, at other times there are between 
the primary gills which extend from the margin to the 
centre of the cap, a few secondary ones, reaching from 
the circumference a short way inwards. Those gills 
which have four in aset, are by far the most. common ; 
but in those which have four in a set when young, the 
gills very often increase to eight when fully, expanded, 
some of the longer gills bearing from the stem. Cha 
racters taken from the number of the gills, are there- 
fore very uncertain and variable. The colour, of the 
gills is an obvious, and fortunately, at the same time, 
a permanent circumstance; and when: we reflect, that 
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their colour is principally, if not solely, caused by that 
of the fractification or seeds within at kd rg 
a priori have expected what experience ught in 
ht that it is the most fixed, the most certain 
characteristic on which to found the distinctions of the 
species ; and that this, together with the structure, will 
be at all times sufficient to afford anent ic 
distinctions. It is allowed, that these colours 
when the begins to decay, but no botanist would 
complain ‘the characters are wanting, in a subject 
collected in a rotten state. The colour of the flat sides 
of the gills is what ought to be attended to, because 
the colour at the edge in some inet is different through 
all the stages of its growth, and in others it changes soon- 
er than that of the sides, evidently from the discharge of 
the seeds when ripe. The colour of the whole of the gills 
being sometimes influenced. by the ripened seeds, It is 
clear that this colour ought to be described where it is 
liable to such a change, not only in the perfect and vi- 
gorous state of the plant, but also in its mature and 
nearly decaying state, taking its character from the for- 
mer. Thus; in several of the deliquescent agarics, 
especially such as dissolve in decay to an inky liquor, 
the plants, when very young, have white gills; these 
become grey when the s are formed, and black 
when quite ripe, and dissolve in decay. These cir- 
cumstances may be properly noticed in the history of 
the plant, but no one would think of taking its charac- 
ter from its yet but half unfolded state, any more than 
from its state of di Ae tek sr therefore, must 
be placed amon, ers whose gills are ; 

‘Some of the Santos have a curtain, road 2 hs of Lin. 
neeus, extending from the stem to the edge of the pi- 
leus. This curtain is torn as the’ pileus expands, and 
soon vanishes ; but the part attached to the stem often 
remains, forming a ring round it. This ring is more 
or less permanent as its substance is more or less tender ; 
but some of the species appear some years with, and 
other years without, a ring; so that though it forms a 
very obvious character, it cannot be admitted as the 
ground of specific distinction, Major Velley, when speak~ 
ing of Agaricus e@ruginosus, says, ‘in the autumn of 1788, 
in several huni specimens, I never found one that 
had a ving on the stem; but the following year, al. 
most every one that occurred had this distinguishing 
mark.” J 
Many of the ics, when wounded, pour out a 

milky juice ; but this circumstance is by no means uni- 
form in the same species. Some plants, apparently 
healthy and vigorous, shew no signs of milk when 
widinded, while others of the same species, on the 
same spot, and at the same time, pour out their milk 
in abundance. This frequently happens with the Aga- 
ricus exampelinus, 
Taking all these characters in connection, and allot- 

_ ting'to each a conspicuous place, in proportion to its 
cy, our coun » Dr Withering, in his 

“« Arrangement of British Plants,” presented to the pub- 
lie a classification of the agarics, more simple, obvious, and applicable, than any of those subdivisions which have hitherto appeared.” Without venturing to give a description of any of the species belonging to the dif. 
ferent divisions, we content ourselves wi presenting an outline of the whole. z 

A. Stem central. 

I. Solid and Decurrent. 
2. Gills brown. 1. Gills white. 
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3. Gills red. 5. Gills yellow. 
4. Gills buff. 6. Gills purple. 

II, Solid and Fixed. 

1. Gills white, 4. Gills buff. 
2. Gills brown. 5. Gills yellow. 
3. Gills purplish, 6. Gills grey. 

III. Solid and Loose. 
1, Gills white. 4, Gills buff. 
2. Gills brown. 5. Gills yellow. 
8. Gills red. 6. Gills grey, 

IV. Hollow and Decurrent. 
1. Gills white, 8. Gills yellow. 
2. Gills red. 

V. Hollow and Fixed. 
1. Gills white. 5. Gills yellow. 
2. Gills brown. 6. Gills buff. 
3. Gills red. 7. Gills green. 
%, Gills purple. 8. Gills grey. 

VI. Hollow and Loose. 
1. Gills white. 4, Gills buff. 
2. Gills brown, 5. Gills yellow. 
3. Gills red. 6. Gills grey. 

B. Stems Lateral. 

1. Gills white 3. Gills buff. 
2. Gills brown. 

C. Stemless, 

Genus XX. Morcuetra: The plants of this 
nus have no wrapper ; their ovoid cap is ftipported By 
a cylindrical stem, not perforated at the summit, but 
raised below into anastamosing nerves, forming poly= 
gonal cells, in which the seeds are concealed. These 
plants were formerly associated with the genus Phallus, 
but in consequence of their want of a wrapper, and the 
seeds not being envel in a slimy liquor, they haye 
been disjoined by Jussieu, Lamarck, and Persoon. — 
More esculenta, Phallus esculentus of Linnzus, 

Sower. tab. 51. The stem is cylindrical, -solid, or hol- 
low ; white and smooth; the cap.is hollow within, 
ovoid, adhering to the stem by its base, and latticed on 
the surface wi 
four inches, This plant is well known in Britain by 
the name of Morel, and is eaten with safety. 

Famity V. Fungi in which the fertile surface des 
cays into a pulp, the plant issuing Jrom a wrapper. 

irregular sinuses: the height is about ’ 

Fungi. 
—— 

20. Mor. 
CHELLA. 

/ 

Genus XXI. Puattus. Stem enveloped by a wrap- 9], pyar. 
per at the base, supporting a cap, which is perforated tus, 
at the top, marked with a network of cells, and fur- 
nished with a slimy liquor, in which the seeds are lod« 
ged. 

Phallus impudicus. Sower. tab. 329. This is one of 
the most sin productions of the whole tribe. It 
arises from the earth under a wrapper, shaped exactl 
like a hen’s egg, of the same colour, having a long fi- 
brous radicle at the base. This wrappers composed of 
two coats or membranes, the space between which is 
full of a thick, viscid, transparent matter, which, when 
dry, ‘glues the coats together, and shines like varnish. 
In the next stage of growth, the wrapper suddenly 
bursts into several lacerated permanent segments, from - 
the centre of which arises an erect, white, cellular hollow 
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stalk, about five or six inches high and one'thick, of 
a waxelike friable substance, and most feetid cadaverous 
smell; conic at each end, the base inserted in a white, 
concave, membranaceous, turbinated cup, and the sum- 
mit crowned with a hollow conical cap, an inch long, 
having a reticulated cellular surface, its base detached 
from the stalk, and its summit umbilicated, and either 
perforated or closed. The under side of this cap is « 
covered with a clear, viscid, gelatinous matter, similar 
to that found between the membranes of the wrapper ; 
and under this viscid matter,. concealed in reticulated 
receptacles, are found the seeds ; which, when magni- 
fied, appear spherical. . As soon as the wrapper bursts, 
the plant begins to diffuse its intolerable odours, which 
are so .powerful, and widely expanded, that .it may be 
readily discovered by the scent only, before it appears 
to the sight. At this time, the viscid matter between 
the coats of the wrapper grows turbid and fuscous ; 
and when the plant arrives at its full maturity; the clear 
viscid substance in the cap becomes gradually disco- 
loured, .putrid, and extremely fcetid, and soon after- 
wards turns blackish, and, together with the internal 
part of the cap, melts away. It is common in woods 
and hedges. : : 

Genus XXII.Cuaturus. The receptacle for the seeds 
in this genus is formed of fleshy, arched, anastamosing 
branches, which form a kind of vault. The branches 
emit, on all sides, a viscous liquor, concealing the seeds; 
the receptacle is inclosed in a wrapper in the young 
state of the plant, ; PAu 

Clathrus cancellatus, Bull. p. 190, tab) 441. This 
plant is sessile, globular, and white. The wrapper soon 
breaks from the summit, and discloses the receptacle or 
cap,. which is often of. a red colour. . The branches of 
the receptacle form an ovoid vault. The séeds are 
mixed with a stinking liquor. It is found on sandy 
‘grounds, and in dry woods, in the middle parts of Eu- 
rope. 

TRIBE If. ANGIOCARPE 

Famity I. No.peridium, the plants parasitical,. pro- 
tected, when young, by the epidermis of the plant-upon 
which they grow. 

Genus XXIII.Gymnosporanaium. The plants of this 
genus exhibit a gelatinous mass, at the surface of which 
seed vessels are found, composed of two conical cells, 
joined at the base, and_separating at maturity. These 
capsules are placed at the summit of weak slender fila- 
ments, which proceed from. the base, and ‘traverse the 
gelatinous mass. All the plants of this genus are para- 
sitical on the different species of junipers, _ 

Gymnosporangium fuscum. Tremella sabinee. Dicks. 
Crypt. i. p.14, This is of a reddish or brown colour, 
issuing from beneath the epidermis'on which it grows. 
‘It is somewhat narrow at the base, almost cylindrical, 
obtuse, sometimes marked by a longitudinal groove, 
Its consistence is a little gelatinotis. The microscope 
discovers, on the surface, numerotis seed vessels, sup- 
ported by slender filaments, proceeding’ from the base 
-} the plant. It grows upon the ‘Juniperus sabina, 

c, 
Grnus XXIV. Pvecinia. The plants of this’ ge- 

nus present themselyes under the form’ of conipact ge- 
latinous tubercles, upon which the’ seed vesséls’ are 
raised ; these are supported upon stiff stems, aré in ge- 
neral divided into two or more cells, by transverse par- 
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titions, and emit the seed’ by the summit, or by the F 
sides. They grow upon the leavesand_ ‘shoots'of 
plants, sometimes under the, epidewiat acts they 
pierce in order to reach the air, and. i 
the epidermis itself, In autumn. there is scarcely a pl: 
that. is not infected with these  parasites.; They are di- 
vided into three sections, «2 5s ye 

Sect. 1.. With three or four. cells. | Puccinia rubi. © 
Sower. tab. 400, fig. 9... This is a'very common plant, 
growing on the under side of the leaves of the common 
bramble in autumn, spotting their backs. with little 
sooty-looking clusters; which, when.magnified, are 
found to consist of a number of transparent stems, ta- 
pering upwards, each with three or four oval heads, 
resembling little black beads placed on each other, the 
uppermost somewhat acute atthe apex. —. uy 

Sect. 2, With two cells. Puccinia graminis. The 
Uredo frumenti of Sower.; tab. 140.) This ‘species, too 
well known in this spaneay von the name stipe he grows 
on the leaves and stalks of various species « ina 
thereby stinting and weakening the plant. Tc ees 
Jinear patches, which are at first yellowish brown, and 
afterwards become black ; the seed vessels are support~ 
ed on short stems, somewhat clavate; the cells are two 
in number, the one at. the extremity somewhat larger 
than the other. | It is common on wheat, in low grounds, 
or where too closely sown,’ especially after rain in the 
early part of autumn. hi i erp 
, Secrs 3. With sone cell.., Puecinia pisi. Sower, 
tab. 393, fig.8. This parasite attacks the stems, leaves, 
and tendrils, of the common pea. . It grows in brown 
pustules, which are alittle. prominent, and scattered 
oblong on the stem, , but aed on the leaves. . The 
epidermis is first raised, and afterwards bursts and forms 
a border around’the pustules, _ It consists of unilocular 
ovoid capsules, supported on very short stems... 

Genus XXV. 2 eine These grow in 
under the epidermis of dead. stalks, which they ey raise, Lar 
and afterwards burst, each group consisting of a mul- 
titude of articulated and sessile capsules. .These differ 
from the genera Puccinia and Uredo, in growing upon 
dead stalks, and not upon living leaves, _ a Tere 

Bullaria umbelliferarum.— Persoon’s Obs. Myc. . tab. 
2. fig. 5. . This species is common on the dead stalks 
of umbelliferous plants, growing under the epidermis, 
which it raises up in the form of an oval greyish blad- 
der, and then pierces; it! longitudinally ;\a reddish- 
brown mass may then be annewoe almost pulve- 
rulent, which presents, under t microscope, sessile 
capsules, separated into two cells. by a partition, or ra- 
ther a transverse stricture, giving them the form of the 
figure 8.» ne % 4 - Sere 

Genus XXVL Urepo. This genus exhibite merely 8 26. UR 
naked powder growing under the epidermis of living 
Jeaves, which’ it bursts, and issues by the orifice, the. 
torn margin resembling a small-re e; the seeds 
or capsules are ovoid or globular, without transverse 
partitions. In autumn these fungi are to be found on 
almost every leaf. Several species infest the willows. 

Sect. 1. Powder black, brown, or red. _Uredo sege« 
tum. Bull. page 90, tab. 472, fig. 2.. It is painful for 
us to record the name. of another parasitica) aa as 
destructive to our erops as the blight, but known by 
the name of Smut, and attacking the ears of wheat, 
oats, and barley. It consists of small herical glo- 
bules, a little adhering together, and of a brown or 
blackish colour. It grows under the epidermis, and 
sometimes destroys the whole parenchyma of the ear. 

§ 

SToups, 25. Bu 
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The epidermis which remains in shreds, and the fibres, 
which, on account of their hardness, resist the devasta- 
tion, were formerly to be the seed-vessel, and 
the filaments parasitical plant. 

Secr. 2. Powder yellow.’ Uredo linearis, Sower. tab. 
189. This ies grows on the leaves of many of the 
grasses, forming linear patches visible on sides, 
rising under the epidermis, which at last bursts in the 
direction of the nerves. The powder is at first yellow, 
afterwards brown, com of ovoid globules. 

Secr. 8. Powder white. Uredo tragopogi. This is 
found on the leaves of the goat’s-beard, in the form of 
a white powder. _ 

Famity II. Pertdium membranaceous, filled with Pow= 
der not intermingled with Filaments. 

Genus XXVIE. Ecipium. The fungi of this genus 
+ em at first as simple tubercles, which soon open at 

@ summits into a circular orifice, more or less 1 
toothed. The inside contains a farinaceous neoth 3 
They are all parasitical, growing upon the leaves of 
living plants. 

+ Secr. 1. Tubercles scattered. Ecidium anemones. 
Lycoperdon anemones, Pultn. Lin. Trans. vol. ii. p 
311. This grows on the inferior surface of the leaves of 
the Anemone nemorosa, in the form of scattered tu- 
bercles. They appear at first under the cuticle, and 
afterwards burst forth like white buds, witha pore in 
the summit, and then expand into a cup with a laci- 
niated border. The powder is white, and com 
of ovoid globules, scarcely cohering. This. plant can 
searcely be mistaken for any of the. other parasitical 
fungi with which this anemone is infested, as.the Eci- 
dium punctatum, in which the. powder is brown, the 
Uredo anemones, and the Puccinia anemones. 

Secr. 2. Tubercles closing into a circular ring. Eci- 
dium tussilaginis. Sower. tab. $97, fig. 1. This grows 
upon the under surface of the leaves of several. species 
—— . The leaf appears with a reddish-white 

spot on the upper surface, and below the receptacles 
are disposed in spots, rounded and serrated, or of- 
“ formed into a ring. Powder orange, sometimes 
white. 

Seer. 3. Branched in irregular cluslers. Ecidium 
berberidis. Sower. tab. 897, fig. 5. This grows upon 

_ the back of the foliage of the common barberry, in 
rounded convex tufts, the space of each appearing on 
the upper surface like a red spot. ‘The common base is 
reddish, supporting small yellow tubercles, which di- 
vide at the summit into-a circular opening, the margin 
ee with fine oe Powder yellowish-orange. 
Found principally in the spring. 
Guus XXVIIL, Mucor. The:plants of this genus 

have a membranaceous globular or tufted receptacle, 
seated on a stem, at first watery and transparent, af- 
terwards opake, and full of naked powder, not mixed 
with filaments, and but little cohering. 
Mucor mucedo. Sower. tab. 378, fig. 6. This 

cies, which every one knows, is common on all fer- 
ee decaying vegetable or animal matter. 
The are simple and slender, bearing upon their 
summits a globular seed-vessel, at.first white and trans- 
parent, afterwards brown and opake, The seeds are 
numerous, round, and greenish while inclosed inthe 
seed-vessel.. This vessel bursts with an elastic 
force, as.:may be seen when viewing it under the mi- 
eroscope. 
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Genus XXIX. Liesa. The fungi here referred to 

have a sessile, membranaceous, brittle peridium, burst- 
ing in various ways, and containing a powder without 
en They are ‘destitute..of a membranaceous 
ase. 
Licea circumsissa.' Sower. tab, 258. \ This plant is 

sessile, rounded, and a little flattened. It opens irre- 
gularly across, and contains a golden yellow powder, 
a which one or two filaments may be discerned 
ata: It grows at the.end of autumn on dead 
wood, 

Genus XXX. .Tusvuuina. | The plants. of this ge- 
nus ss a membrane which supports. many sessile 
peridiums, whicli are generally cylindrical. The pow- 
der is destitute of filaments, 

Tubulina cylindracea, Bull. tab. 470, fig. 3. The 
peridiums are sessile, and rest upon a white obvious 
membrane: They are cylindrical and lengthened, and 
terminate in an obtuse point, of a rusty brown colour, 
with a white point: These burst irregularly towards 
the upper end, and allow. the rusty brown powder to 
escape.. This plant grows upon moist dead wood.. 

Famity III. Peridium membranaceous, filled with Pow= 
der, intermingled with Seeds. 

Genus XXXI. Tricuia. }The peridiums of this ge- 
nus are sessile or pedunculated, supported upon a mém- 
brane which is very. apparent in the young state of the 
plant. These inclose the filaments, which are attach- 
ed to a.stem, or to the partitions of the peridium, and 
oe pulverulent: globules. They are di- 
vided into several sections, which might with propriety 
be constituted into genera. 

Sgecr. 1. Peridium ovoid, spherical, sessile, or 
dunculated, bursting irregularly. These form the Sphe- 
rocarpus of Bulléard.  Trichiaturbinaia. Bull. tab. 481, 
fig. 1. The base is white, membranaceous, and very a) 
parent ; the stems are simple, smooth, slender, Tengthe 
ened, cylindrical, terminating in an orange-coloured 
peridium, at first in the form of a rounded tuft, after- 
wards as-if truncated, and finally concave at the sum- 
mit; at which time it might be taken for a Peziza, if 
the interior of the peridium were not filled with long- 
haired network, covered with a greyish-red powder. 
It grows on dead wood. ; 

Sect..2. Peridium bursting in such a manner as ta 
form a persisting calyx on the summit of the stalk. This 
is the Arcyria of Persoon.. Trichia nutans. Sower, 
tab. 260. The base consists.of a white coriaceous mem- 
brane, supporting the little fungi; the peridium is 
lengthened, becoming cylindrical, and at the same time 
decaying at the top, Tene at liberty the powder and 
the filaments. It grows upon dead wood. 

Szor. 3. Peridium destroyed in whole or in part, 
in such a manner as to leave anastamosing nerves, through 
which. the pomder issues, The Crebraria of Persoon. 
Trichia semi-cancellata, Sower. tab. 400. fig. 5. The 
base is a coriaceous white membrane, supporting nu- 
merous stalks, which are simple, striated, of a brown- 
ish-black colour, tapering towards the summit, straight, 
or leaning in old age. The peridium is globular at 
first, opake, of a fine yellow before and reddish after 
the emission of the seeds. The lower part is membra- 
naceous, and persisting in the form of a denticulated 
calyx ; the upper part is formed of fibres, disposed in a 
net-work, vanishing after the emission of the powder, 
which is yellow. 

a 
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Genus XXXII. Stemonrres.: The plants of this)ge- 

nus dre usually inserted upon a membrane a 
the peridiums are spedunculated, and traver by an 
axis, which consists of a lengthening of the pedun- 
cle. 
 Stemonites typhoides. Sower. tab. 50. The white 
membrane of the common base supports a number of 
slender stalks, which traverse the peridium, and re- 
-main after the escape of the powder. The peridium is 
cylindrical, soft, of a milk-white colour when young, 
but becoming black afterwards. It bursts laterally m 
many places, and throws out a brown powder. ° It 
grows during the summer on rotten trunks of trees. 
Genus XKXIIL, Diverma. In this genus many in- 

dividuals arise from a common membrane, having a pe- 
ing, containing powder in- ridium with a double ore 

termingled with filaments. This genus bears the same 
relation to the Trichia as the Geastrum does to the Ly- 

on. 
Diderma floriforme. Bull. tab. 371. This plant is 

“altogether of a coriaceous ‘consistence, and of a: pale 
yellow colour. The base consists of a thick cbaious 
membrane, supporting many slender, smooth, cylindri- 
cal stalks, with a globular smooth head.’ At length the 
-outer bark opens into five or six unequal rays, exposing 
a true peridium, pear-shaped, wrinkled, and perma- 
nent, bursting irregularly, and emitting a brownish- 
coloured powder. 
Genus XXXIV. Rericutarta. This genus con- 

sists of plants, which are at first pulpy, shapeless, and 
soft. . Internally they present cells full’of powder, form- 
‘ing a kind of slender net-work ; finally, they are redu- 
ced into a fine powder. 

Reticularia hortensis. Sower. tab. 399. This is com- 
mon-on tan in hot-houses. It at first appears to fer- 
ment as it were in a kind of whitish froth, in afew 
hours becoming yellowish, and acing ae mixed with 
a powder ; at Hag oan grows fragile, flattens, and as- 
sumes a lightish n colour on the outside, being 
replete with dark powder, or seeds in irregular divi- 
sions within ; after which it soon falls to pieces. In 
the fresh state it smells not unlike rotten cheese, 

Genus XXXV. Spumaria. The plants of this ge- 
nus resemble the preceding, but their pulp conceals co- 
riaceous and membranaceous cases, inclosing the seeds. 

Spumaria mucilago. Sower. tab. 280. This plant is 
of a white colour, soft, and flaky like scum. Inter- 
nally the coriaceous cases are shaped like coral, and in- 
close a black powder. It dries up quickly, and by the 
touch is reduced to powder, nothing remaining but-the 
black cases. It grows upon the stalks and leaves of 
dead and living plants, 

Genus XXXVI. Levcogatta. In this genus the 
ridium is membranaceous, rounded, and filled while 
young with a liquid pulpy mass, afterwards changed 
into a powder mixed with a few filaments. This pe- 
ridium opens in a regular manner at the sides, or on the 
‘summit, 

Leucogalia argentea, Sewer. tab.272. This plant is 
sessile, or prolonged at the base into a very short pe- 
duncle. Its form approaches to spherical ; its colour is 
white when young, afterwards it turns red or brown: 
The pulp changes into a powder, at first grey, after- 
wards rust coloured, and at last brown. The seed. 
vessel bursts.at the side. This species grows solitary, 
on putrid trunks, in autumn. 
Genus XXXVII. Lycorerpon. The plants of this 

genus are composed of a peridium generally. globular, 
solid when young, with whitish close flesh, changing 

Woodward's, on the stellated Lycoperdons, in the Linn. 
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into a powder intermingled’ with filaments. At matu- Fungi. 
rity it opens at the summit, in a manner more or less 7 
regular. Several species of this genus are so well known 
in this country by the name of Puff-balls, ‘as to render 
any farther description unnecessary. ; 
Genus XXXVII. Geasrrym. The plants of this 3S. Gras 

genus are globular at-first, then the external covering TRUM. 
opens at the top, and divides into many rays, curling 
backwards, and raising the peridium on a vaulted pe- 
destal. The peridium is globular, and at the 
summit by an orifice bordered by fading on The 
inside is full of brown powder, intermingled with fila- 
ments, dispersed, and indistinct. The. external cover= 
ing is coriaceous and thick, the internal is membrana- 
ceous ; between these there is sometimes found a fuga- 
ceous wrapper. ‘ : 

Geastrum hygrometricum. Sower. tab. 80. The ex- 
ternal covering is of a chesnut.colour, divided into five 
or six nearly equal rays, which are bent, backwards. 
The peridium is spherical and sessile, mouth ciliated, 
and usually bordered with a circle of a paler colour. 
For a more minute account of the species of this genus, 
the reader is referred to an excellent paper of Mr 

Trans. vol. ii. p. 32—62. ; 
Genus XXXIX. Tuxtosroma. | The peridium is 39. Tvr. 

solid, globular, fleshy, white, and becomes converted T0214. 
into a fine powder, intermingled with fine filaments, 
It is su on a cylindrical stalk, hollow through- 
out, having an opening at the top, with a cartilagie — 
nous border. __ ‘ : 

Tulostoma brumale. Bull. tab, 294, and 471. fig. 2. - 
This plant is of a white colour, the stem is cylindrical, 
generally glabrous, sometimes imbricated ; peridium 
globular, opening at the summit by a round orifice 
which is flat, ora little prominent. t grows in sandy 
grounds in winter, andin the beginning of spring. 

Famicy IV. Peridium membranaceous or fleshy, and 
without powder. than 

” 
Genus XL. Cyaruus. The fungi of this ge- 40. Cya-_ 

nus consist of little cups, the orifice of which, at first, is "vs. 
vested with a membrane, and the inside filled with a : 
viscid limpid juice ; afterwards the membrane. bursts, 
the liquid evaporates, and there remain-in the bottom 
of the cup from three to five lenticular capsules, adhe- 
ring to the base by a slender filament, and filled with 
jelly, in which grains are observed supposed to be 
seeds. ’ 

Cyathus striatus, Nidularia striata of Sower. tab. 
29. This plant is conical, woolly on the outside, and 
scored within. The capsules are smooth above and 
woolly beneath. It grows on the ground, and on rot- 
ten wood. . 

Genus XLI. Sricris. This genus exhibits little 41. sre 
membranaceous cups, half way inserted into the barks 11s. 
of trees, full of a substance not powdery, inclosing the 
seeds ; these are closed when young,. but open afters — 
wards into a cup. 1 

Stictis immersa. Peziza immersa of Sower. tab. 369. 
fig. 9. This little fungus is wholly black, sometimes 
a little woolly on the underside. It forms holes in the - 
wood on ores ows. oe iy dl 

Genus XLII. Pmozotus. In this genus the recep- 
thtle'ts threndlilee;:widdning ot tep intarscwimele Aled Cea 
with-water, at the summit of which there is found a 
_ substance, supposed to contain the seeds.in the P 
inside. a 
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Pilobolus urceolatus. Sower. 300, This curious 
roduction may be found on horse dung, in damp or 
lewy mornings or evenings almost all the year. At 

first itis cylindrical, with a small yellow head. Ina 
few hours the stipes inflates towards the top, and be- 
comes pitcher-shaped, and at the same time the head 

dually changes brown, by degrees becoming totally 
ack. The ‘plant being its arrived at perfection by i 

inflation or expansion, it bursts and jects the head 
to the distance of three or more inches, probably to 
di the seed. ; 

genus XLIII. Turiesorvs. Receptacle cortical, glo- 
bular, entire at the margin, when young inclosing a 
vesicle, which afterwards pushes out, containing a great 
many loose capsules, lengthened, pointed, and filled 
with seeds. 

Thelebolus hirsutus. This species grows upon the 
bark of living trees, forming a greyish membranaceous 
base su ng many small globular heads, with a 
row orifice at the top, by which the internal mat- 
ter contai the seeds escapes. 

Gunus XLIV. Erysiruz. The fungi here referred 
to have‘a fleshy e, containing many oval acute 
seed-vessels, ‘and surrounded with a white pulp pro- 
longed into many articulated simple or ‘ieeache rays. 

ese w upon the living leaves, The receptacles 
of all’ the known species are at first yellow, then red, 
and at last black; the extension of che base is always 
white, often covering the leaves with a retiform mem- 
brane or der. os 

Erysiphe fraxini. Mucor erysiphe of Linn.. This plant 
pape the inferior varthor of e leaves of the pend ser 
ash, forming at first a thin white crust, which afterwards 
su small tubercles, at first yellow, then. orange, 
brown, and at last black ; these are bordered with seven 
or eight pointed hairs, swollen at the base. These 
hairs are at first upright, then they become horizontal, 
and finally are obliterated. 

Genus XLV. Tusercutaria. The plants of’ this 
genus present merely a fleshy sessile tubercle, simple or 
a ae the seeds contained in a thick liquid in the 
inside. They upon the bark of trees and cer- 
tain plants, and are all remarkable for their red colour. 

Tubercularia ris. Bull. tab. 284. This plant 
is not absolutely without a stem, but the stem is very 
short, and nearly as thick at the top, entering into the 
substance has bark on mem it grows. In some 

eCii top is ofa full’ vermilion, and the 
Ses pate of a P slowish colour. In other specimens 
this order esman reversed. It is common in this 
latter variety to find young shoots growing up close to 
the stem o' the older tare: the heads of which have 
the full yermilion colour. It varies from the size of a 
pin’s head to that of hemp-seed. It is found plenti- 
pd on pieces of half rotten sticks in‘ the autumn. 

senus XLVI. Scterorium. The sclerotia present 
metely-a hard bark or covering of a more or less com- 
‘pact fleshy substance, without visible veins, in which 
the seeds are su dto be nestled, They differ from 
the genus Tuber in the absence of veins, and'from Tu- 
bercularia in the flesh being firmer, and the bark more 
coriaceous. They are the productions of spring, 

Sclerotium durum, Pers. Syn. 121. This grows be- 
tween the bark and the wood, upon the dry stalks of 
herbs and shrubs. It is oblong or oval, a little flatten- 
ed; and ofa black colour. The substance is firm and 
hard, and in the interior the flesh is white and coriaceous. 

» Genus XLVII. Tuner. The plants of this genus 
are fleshy, round, subterraneous, solid, not becoming 
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wdery, nor opening, at the top, bat containing veins 
8 vite directions, Soy Linneus they were united 
with the lycoperdons. 

Tuber cibarium. Sower, tab. 309. Truffles, as the 
lants of this species are called in England, are globu- 
r, seldom the size of a hen’s ge, without any root, 

and of a dark colour approaching to:blackness. The sur- 
face is uneven and rough ; the flesh firm, white while 
young, but when old it becomes black with whitish 
veins. 

Having thus concluded our proposed review of the 
different genera of Fungi, it may be proper here to re» 
mark, that, under the term Hypoxyia, which we have 
added as an’Appendix to the present article, the reader 
will find some of those genera described, which he pro» 
bably ex to meet with under the’ title Fungi. 
Such as the genus, Rhizomo: of Rothes, and that 
extensive genus, or rather tribe of plants, the Spheria 
of Linneeus. 

Before proceeding to offer some remarks on the ph 
siology of the Fungi, it may be 5. to state the 
methods which have been employed for the purpose of 
preserving them in a fit state for subsequent inspection 
and comparison. The difficulty, indeed, of preserving 
such soft and perishable objects has always been found 
one of the most formidable obstacles to the study. Dr 
Withering, to whom the British botanist lies under so- 
many obligations, after a long continued attention to 
the subject, discovered the following method, which he 
found to answer the purpose. Take two ounces of 
vitriol of copper; (sulphat of copper,) reduced to pow- 
der';) pour upon it about a tea cup of cold water, stir 
them with a piece of stick or quill for about a minute, 
then pour off the water and throw it away. On the re- 
maining vitriol pour a pint of boiling water, and when 
the whole is ‘dissolved and grown cool, add to it half 
a pint of rectified spirit of wine; ,filtre it through 
paper; keep itin a bottle closely corked, and call it 
the pickle. Toeight pints of pure spring water, add 4 
pint and‘a half of rectified spirit of wine ; keep this in 
corked’ bottles, and call itthe stronger liquor. ‘Tocight 
pints more water, add one pint of spirit of wine, and 
call it the weaker liquor. Be provided with a number 
of wide-mouthed glass jars. of various sizes, capablé of 
holding from two ounces to two pints, all very well 
fitted with corks: ‘ 

Whatever fungus, whether Agaric or Boletus, &c. 
you wish to preserve, should: be suffered to lie upon 
your table as long as it can be trusted without danger 
of its decaying, so as to allow some part of its moisture 
to evaporate ; the thick and fleshy plants should lie the 
longest, but the deliquescent ones, and those which are 
very thin and delicate, should be put into pickle almost 
immediately after they are gathered. 

Pour some of the pickle into a.square jar, and into 
this immerse the specimens to be preserved. The 
cimens should remain in the pickle from three hours 
to three days, aecording to their bulk and fleshiness: 
Then remove each'specimen into the jar in-which it’ is 
to be kept, auitiagsthve size of the jars to-the.size of the 
specimens. If they are of the large juicy and fleshy 
kind, fill'up the jar with the stronger liquor, but the 
weaker will suffice for the smaller and thinner plants: 
Whichever liquor be used, the jar must be’ quite filled 
with it, and immediately corked very tight: Cover the 
cork and the top of the jar with Venice turpentine, by 
means of a painter’s brush, and then tie a piece of 
wetted bladder very tight over the top of the jar. These 
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precautions are necessary to prevent the access of air 
and the evaporation of the liquor, because, if either of 
these happen, the specimens will soon be spoiled.’ The 
Boleti are in general more difficult to preserve than'the 
Agarics, and such of either as abound with a milky | 
juice are apt to foul the liquor, which must then be 
changed. . Mosses and Lichens may be »preserved in 
great perfection by this method of pickling. But we 
must add, that a collection formed in this manner will 
be both bulky and expensive. 

Another method, still more simple, has sometimes 
been practised, namely, to dry them ip a stove’of clean 

Physiology. 

sand moderately \heated.|' Almost all the, coriaceous 
agarics ‘may in this‘manner be ‘preserved. with: ease} so 
as to exhibitnot only their form, but also-in.a great de- 
gree their colour. The sand must be fine, clean, and 
dry, and poured into the dish with care, observing to 
fill the spaces between. the gills gently, with the sand, 
without bruising them or altering their position. 

But a vast number of the fungi noticed above can- 
not be preserved by any of those methods, which we 
have detailed: Many. of them consist almost entirely 
of water, so as to be incapable: of drying without total 
destruction, while the characters of others depend so 
much upon the colour, and at the same time are of a 
substance so fugaceous, that no liquor can preserve 
their delicate tints, or their still frailer forms. Hence 
the-mycologist must employ his pen to describe, and 
his pencil to copy these productions, whose characters he 
investigates, otherwise his: conceptions of the* species 
will be beth obscure:and indeterminate. 

In addition we may mention, that. agarics may be 
transported to almost any distance -with little damage 
by the following method. Put them into an earthen 
jar upon a layer of moss a little pressed down; cover 
them with more moss, carefully; filling up the inter- 
stices ; and then go: on: stratifying them until the jar 
be quite full; pour in the, pickle above described: as 
long as the moss will continue to imbibe any, then stop 
the mouth of the jar securely. It may be useful to 
observe, that when several species are put into one jar, 
they may be labelled with slips of card paper written 
with a black lead pencil. - 

Inattending to the physiology -of this intricate class 
of vegetables, there is no circumstance in their history 
more surprising than the rapidity of their growth. 
The space which intervenes between their germination 
and maturity is seldom more than a few days, or at 
most a few weeks, and in many cases a few hours only 
are required. Withering relates, that a young plant 
of the Agaricus cylindricus put intowater, and covered 
with a glass bell, grew three inches and a quarter in 
twelve hours. Sowerby when describing the Phallus 
caninus, says, “ I have ‘often. placed. specimens by a 
window, over night, while in the egg form, -and they 
have been fully grown by the morning,”’ and. he adds, 
“they have never grown with me in the day time. The 
absence of light, indeed, to this tribe -of.plants, does 
not seem so prejudicial, as it does to the stameniferous 
vegetables. Some of them live under the ground, 
others in the recesses of caves and in dark cellars. 

In regard to situation, the fimgi present many re- 
markable differences. A few grow upon the ground, 
and seem to derive their nourishment from the soil. 
Others spring up on the various putrid substances pre- 
sented by nature or art. Rotten fruit, cheese, meat, 
dung, are all destined to support particular species of 
fungi, But these parasites are not confined to dead 

living vegetables. 
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plants and putrid matters, otherwise we might consider _ Fang 
them like the Silphides among: the insects, and style. 
them. nature’s scaffingers. But they likewise attack. 

They presume not to infest animal 
matter until the spark, of vitality has fled; but they 
prey upon the very juices of vegetables, seat themselves 
on the stalks, the leaves, and the flowers, and occasion 
their stinted growth and decay. Some are liar to 
one plant, while \others infest the foliage of several 
plants, provided in general they belong to the same 
natural family. They make their appearance in pas- 
tures and corn-fields, on way sides, in marshes, and. in 
woods, In.one, season, you may observe multitudes 
rising in a particular spot, where none will be found in 
the subsequent, season. So uncertain are, they in. their — 
growth, that it is not likely they will ever enter into 
the composition of ornamental gardening. We are 
told by Gleditsch, that morels are observed to grow in 
the woods of Germany in the greatest plenty, in those 
places where charcoal has been made. Hence fhe goad 
women who collect them to sell, receiving a hint how 
to. encourage ‘their growth, have been accustomed: to 
make fires in certain places of the, woods, with. heath, 
broom, and other materials, in order to obtain a more 
plentiful crop... This strange method of cultivatin 
morels being, however, sometimes attended with dreads 
ful consequences, large woods having been set. on fire 
and destroyed by it, the magistrate thought fit to inter 
pose his authority, and the practice is now interdicted. 
We may add, that the beautiful little moss, called the 
Dicranum purpureum makes its appearance in precisely 
similar situations. 

We cannot take leave. of this. part of the subject, 
without stating to our readers the following observa< 
tions, which were made by that eminent naturalist, the 
late George Montagu, Esq. on a Scaup duck, which 
came into his, possession,-and which died a few days 
after.—* The cause of death” (says he) ‘ appeared to be 
in the Jungs; and in the membrane that separates. them 
from the other viscera; this last was Lh thickened, 
and all the cavity within was covered with mucor, or 
blue mould. It is a most curious circumstance to find 
this vegetable production growing within a living ani- 
mal, and shews that where air is pervious, mould will 
be found to.obtain, if it meets with sufficient moisture; 
and a:place congenial to vegetation. Now the fact is, 
that the part on which this vegetable was growing was 
decayed, and had no longer within itself a living prin- 
ciple; the dead part therefore became the proper pabu- 
lum of the invisible seeds of the mucor transmitted by 
the air.in respiration ; and thus nature. carries on all her 
works immutably, under every possible variation of 
circumstance. . It would indeed be impossible for such 
to vegetate on a living bedy, being incompatible with 
vitality ; and we-may be assured “that decay must take 
place before this minute vegetable can make a lodge- 
ment to aid in the.great change of decomposition. Even - 
with inanimate bodies, the appearance of mould or any 
species of Fungi is a sure prennee of partial decay and 
decomposition.” -Ornith. Dict. sup. Duck Scaup. , 

But the most uncommon circumstance in the mode 
of growth: of the fangi remains to be mentioned, and is 
their disposition to grow in circles. Many of the Aga- 
xics, for example, are solitary, while others are uniform- 
ly gregarious. Those of the last kind frequently rise 
up in a somewhat regular manner, and = circles 
more or less complete. . These circles for a long time 
perplexed the naturalist, ever more anxious to employ _ 
singular and uncommon agents in aceounting for. the 

1 
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omena of nature, than to trace the various steps of 

process by the slow but certain road of fact and 
observation. For an account of the various hypotheses 
which have been formed, in order to account for these 
circles, or fairy rings as they are called, see the article 
Fairy Rixas. Before, however, dismissing the subject, 
we must remark, that the disposition to assume regular 

in the course of vegetation, does not seem pecu- 
liar to the fungi. Every person at all acquainted with 
the lichens, mast have observed similar appearances of 
a circular growth in many of the crustaceous species. 
And no one who has ever traversed the sandy downs 
of a sea-shore, can have failed to remark the lineal 

of the Carex arenaria, running under the sand 
and protruding its stalk in a straight: line, as if planted 
by a skilful er. How careful, therefore, should 
we be to prefer observation to conjecture, and fact to 
hypothesis. 
The season of the year in which the fungi appear 
most numerous is towards the end of autumn and be- 
ginning of winter. They observe particular seasons of 
the year in which to rise with as much regularity as 
the more perfect plants, and hence some of the species 
naturally allied may with tolerable certainty be discri- 
-minated. The Agaricus Georgii, which is found in Es- 
sex in considerable quantities, and collected for the 
London market, is known by the name of St George’s 
mushroom, because they usually spring up in greatest 
quantities about St George’s day.. 
_. The fungi exhibit some of the finest colours of the 
vegetable kingdom. In the coloured drawings of the 
more perfect plants, the artist is sometimes too profuse 
in tints, and the figures exhibit a gaudy aspect ; but in 
the colouring of figures of the fungi, he need be under 
little apprehension of committing excess. Nature hav- 
ing withheld from this portion of her plants those flow- 
ers which form the chief beauties of the higher orders, 
and-even the leaves with which they are clothed, has 
profusely scattered her colours over the whole surface of 
the pes Reba ornamenting the cap with one colour, 
the gills with a second, and the stem with a third. Let 
but the lover of natural beauty free his mind from pre- 
judice, and then examine the forms and colouring of 
the fungi, and he will be compelled to admit, that ma« 
ny of them rival in symmetry and splendour, the rose 
and the lily, those gaudy ornaments of Flora. 

In general the fungi emit scarcely any smell, and 
entirely destitute of any volatile particles; or 

y possess. a, cadaverous smell, which renders them 
exceedingly offensive. A few, however, emit effluvia 
by no means di cable, nay, in some instances re- 
markably pleasant. ‘Thus the Agaricus pratensis diffu- 
ses an agreeable odour like almond kernels. The Aga- 
ness fragrans powerfully sends forth the pleasant smell 
of new mown hay, similar to the Anthoxanthum odora- 
tum, While these odours please the sense of smell, 
-others are by no means so agreeable, as Agaricus muri- 

- nus, which smells like mice; and in this respect re- 
sembles the Cynoglossum vulgare. It is impossible for 
us to determine Shee important poe in the econo- 
my of the fungi the scent which they emit serves; but 

- in some. cases it is most destructive to the animal crea- 
tion. Thus in the case of the Phallus impudicus, the 
foetid cadaverous odour which it emits allures multi- 
tudes of flies to light upon its cap, where they are en- 
tangled by the slimy matter with which that organ is 
so plentifully supplied. In this case, it is probable that 
the yes obtains some nourishment from the decay of 
the flies to enable it to perfeet its seeds, Similar ar- 
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rangements in the economy of nature have been obser- 
ved to prevail in the higher orders of vegetables, as in 
the Drosera rotundifolia, or common sundew, fre-~ 
quent on our turf bogs. The Laplanders burn some of 
the Boleti about their habitations: and the smoke, as 
they think, drives away a species of gadfly which is 
fatal to the young rein-deer. 

In respect to taste, the mushrooms present as remark- 
able variations as they do in regard to smell. Many of 
them are vapid and tasteless. Others, though by no 
means unpleasant in the mouth, leave a disagreeable 
roughness in the throat, Thus the Agaricus aromati- 
cus yields to the tongue the agreeable coolness of pep- 
permint ; but leaves on the throat a roughness which 
remains for a considerable time. This is remarkably, 
the case with almost all the lactescent agarics. 

Scarcely any two agarics agree in regard to sub-, 
stance. Some are replete with a watery fluid, while 
others are dry and coriaceous. Some decay and wither 
into a substance like leather; whereas others either de- 
liquesce into a black atramentous liquor, or are changed 
into a powder easily dispersed. 

The investigations of the chemist have scarcely been 
extended to this tribe of vegetables, although ample en- 
couragement be given, by their external properties, to 
expect some new substances. When exposed to the, 
destructive distillation, they yield the ordinary products 
of vegetables, together with a quantity of ammonia, in- 
dicating the existence of some ingredients nearly -rela- 
ted to the animal kingdom. They leave but a scanty 
residuum of charcoal; and the earthy and saline con-« 
tents of the ashes have never been examined with care. 
Dr Scott of Dublin was the first who detected oxalic 
acid in nearly a pure form, in a young plant of Boletus 
sulphureus, Which he found about the middle of Au- 
pete on the trunks of an old decaying cherry tree. 

aving preserved a specimen, he, after some time 
found a singular crystallization on the upper surface, 
and which he observed to have ruptured the investing 
coats of that surface. These needle-like crystals were 
formed on the fungus, in consequence of its drying on-~ 
ly, as none were observable while it remained on the 
tree. That they were pure oxalic acid, or at least 
combined with a very small portion of vegetable fixed 
alkali, was evident from the taste, and by the tests of 
solutions of lime and barytes. This fungus, after being 
freed from the saline matter, was distilled in an earthen, 
retort, during which a quantity of watery fluid came 
over, a thick tar-like extractive matter, carbonic acid 
gas, carbonated hydrogenous gas, and lastly hydroge- 
nous gas. It was not observed whether azotic gas was 
among the first products ; but it probably was, as the 
watery fluid which came over in distillation contained 
ammonia, which appeared by the odour, and the fumes 
that were exhibited on holding a paper moistened with 
diluted muriatic acid over a mixture of the former with 
quicklime. The coaly residuum, when burnt in the 

en air, afforded by lixiviation some vegetable fixed 
i. ‘ That the oxalic acid” (says Dr Scott) “ is. 

produced or evolved in the course of vegetation, in 
many plants of the higher ranks, is well known; but 
that it should be found in any of the fungus tribe, 
(which have hitherto been supposed to produce only an 
ammoniacal salt, and on that account considered as a 
link between vegetables and animals,) is a.curious and 
I believe an isolated fact. How far the production of 
oxalic acid in this fungus might depend on its place of 
growth, or soil as it may be termed, I cannot say, but 
it is worth while to repeat the observation on other 
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fungi similarly situated.” Linn. Trans. vol, viii. p- 
262. “ 
» The odour of some of the fungi, particularly the Aga-: 
ricus pratensis, would dispose us to expect to find prus- 
sie acid a8 a part of its composition; but ‘the experi- 
ment has never been tried. We recommend it, how- 
ever, to those who have leisure and favourable oppor- 
tunities. 
Few of the mushrooms have been subjected to a re- 

gular chemical analysis. Dr Lister, so far back as 
1672, published in the Philosophical Transactions, an 
account of his experiments on the Agaricus piperatus. 
He found it to yield a milky juice with a taste hotter 
than pepper, not discoloured by exposure to theair, nor 
by the blade of a knife. This juice speedily coagulated 
when kept in a glass vessel, but did not lose its hot 
taste. Trommsdorf (Ann. de Chim. vol. xxii.) afterwards 
examined the same plant, and besides the atrid matter 
which Lister had observed, and which is well known, 
he found it to yield a considerable quantity of albumen. 
It also yielded by distillation a considerable quantity of 
carbonate of ammonia. 

It is to Buillon la Grange that we are indebted for 
the most accurate set of experiments on three kinds of 
mushrooms, whicl: may serve to give us a correct idea 
of the composition of the tribe. . 

The Tuber cibarium, which we have described above, 
well known in Britain by the name of truffles, was gra- 
ted down small, and then washed with water upon 4 
searce, till the liquid ceased to carry off any thing. A 
blackish fibrous matter remained upon the searce. The 
liquid let fall a brown coloured matter when left at 
rest. It produced’ no effect upon vegetable blues. The 
brown deposite does not resemble starch in ‘its proper- 
ties. Water produces but little effect upon truffles. 
Warm water, however, dissolves a portion, which pos- 
sesses the characters of albumen. 
When the plant was treated with nitric acid, a solu- 

tion was accomplished ; nitrous gas, carbonic acid, and 
azotic gas were disengaged ; and the solution by distil- 
lation, yielded a liquor containing prussic acid. The 
residual liquid yielded bitter principle, an oily matter, 
and small crystals, which Buillon la Grange considered 
as a combination of oxalic acid and bitter principle, He 
ito also. the presence of malic acid. 

Icohel dissolves a small portion of a brownish bit- 
ter matter, which a 
posure to the atmosp' 

uires the pr ies of resin by ex- 
ere. When truffles are left inthe 

state of a ead with water, they acquire the smell of 
cheese. When mixed with sugar and. water, they un- 
dergo férmentation, carbonic acid is disen |, and’ 
alcohol formed. 
When distilled, truffles are found to yield an acid li- 

quid, a black oil, carbonate of ammonia, carbonic acid, 
and carbonated hydrogen. The charcoal contains mag- 
nesia, phosphate of lime, iron and silica, See Ann. de 
Chim. vol. xlvi. : 

Boletus laricis. This plant in a dry state is used on 
the continent as a medicine, and sold under the name of 
Agaric. It is in pieces which are-white, light and fri- 
able. The outer skin is leathery, and dark coloured. 
Its taste is at first sweetish, but leaves a bitter and acrid 
impression in the mouth. When steeped in water, it 
eommunicates a yellowish colour and a'sweetish taste to 
the liquid. The infusion reddens vegetable blues ; and 
holds in solution a of potash, sulphate of lime, 
and muriate of : 
When this substance is boiled in water, the liquid ac« 

quires a gelatinous form as it cools. Evaporated to 
dryness, and treated with lime, the odour of ammonia 
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becomes perceptible. Alcohol boiled upon the boletus 
os red colour, and when mixed with water lets 
fall a copious precipitate, which exhibits the rties 
ofa resin. This resin hasa yellow colour, is brittle, se- 
mitransparent, and has a sour and bitter taste. .When 
treated with lime, and the solution afterwards decom- 
posed with muriatic acid, a quantity of benzoic acid is 
obtained from it. From these experiments, it is evi« 
dent that this substance contains resin, benzoic acid, 
different salts, some extractive, and some animal mat- 
ter, to which the gelatinous form of the decoction must 
be ascribed. 

Sulphuric acid dissolves and rapidly chars the bole- 
tus. Nitric acid acts with energy, nitrous gas is disens 
gaged, and the boletus becomes brown. By continu« 
ing the action of the acid, crystals of oxalic acid are ob« 
tained ; malic acid is likewise formed, her with 
some resin, and a substance which app 3 the na« 
ture of wax in its properties. The fixed alkalies give it 
a red colour, render it gelatinous, and a t qual 
of ammonia is disengaged. See Ann. de Chim. vol. li. 

Boletus igniarius of British authors, is not uncom- 
mon in this country on the trunks of trees. When 
boiled in water, the liquid acquires a deep brown cos 
lour, and a slightly ore taste. It holds in solu 
tion sulphate of lime and muriate of potash. When 
evaporated to dryness, it leaves a brown coloured ex 
tract, which attracts moisture from the § 
This substance when incinerated left a white ash, con- 
taining a considerable portion of potash ; and when dis« 
solved in water, exhibited by re-agents the presence of 
lime and of muriatic and sulphuricacids. The residual 
portion of the boletus being calcined, was found to cone 
tain of lime and magnesia, and some iron. 

Alcohol has scarcely any action on this boletus ; but 
when assisted by heat, it dissolves a small portion: of 
resin. Nitric acid dissolves it readily ; malic and oxas 
lie acids are formed, and probably also a portion of bits 
ter principle, while carbonic acid: and’ nitrous. gas are 
disengaged. Alkaline leys dissolve it with difficulty 
forming however a wrt! liquid, and separating asmall 
portion of ammonia. From these experiments we learn, 
that this boletus differs in many respects from the pres 
ceding. It contains much less resin, and a much small« 
er proportion of animal matter, and yields no traces of 
benzoic acid. See Ann. de Chim. vol. liv. | . : 

Little more was done by chemists towards per | 
into notice the ition of mushrooms, un 4 
Braconnot directed His attention to this curious tribe of 
plants, and succeeded’ in making us acquainted with 
the p' ies of two new combinations; to the one he 
gave the name of ftngin, and the other he called bole« 
tic acid. The one is represented by the solid'matter of 
the plants, the other constitutes the chief ingredient of 
its juices. 

ungin may be obtained pure, by boiling itin a weak 
ataline solution. In that sate . is mae ert: — 
id, possesses little elasticity, and readily yields to 

teeth Tt would appear, that fungin thus purified may 
be used as an atticke of food, from what mushroom so- 
ever it has been obtained. The poisonous qualities of 
mushrooms it would seem reside in the juices, not in 
the fungin. This substance when dried burns with 
considerable splendour, emitting an odour similar to 
that of burning bread, and leaving behind it a white 
ash. Dried fungin, when distilled in a retort, yields 
about half its weight of a liquid product, consisting 
partly of a brown oil, and partly of water, holding a 

deal of ammonia in solution. It yields no acid, 
which distinguishes it very much from wood. The char- 
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eoal remaining in the retort, amounts to rather more 
than one-fourth of the dried fungin subjected to distil- 
lation, This charcoal exhibited traces of sulphureted 
hydrogen, and contained sand, of ie, and 

traces of carbonate of lime, and phosphate of alumina, 
. Fungin does not dissolve in alkaline solutions, in 
which respect it differs essentially from lignin, which is 
readily dissolved by a weak alkali; but if fungin be 

boiled ina very strong alkaline ley, it is partly dissolved, 
and a saponaceous ct obtained. Ammonia dis- 
solves a small portion of fungin, and lets it fall again in 
white flocks, when exposed to the air. wm 

Weak sulphuric acid has no action on yp ot but 
when concentrated this acid chars it, and at the same 
time 5 acid and vinegar are formed. —Muria- 
tic acid dissolves it very slowly, and converts it into a 
gelatinous matter. It 1s thrown down in flocks, by the 
addition of potash to the acid. Chlorine passed over 
dry fungin suspended in water, converts it into a yel- 
low matter, having at first an acrid taste, which it gra- 
py oe by exposure to the air. k 1 

. When digested in diluted nitric acid, azotic gas is 
disengaged. Heated with concentrated nitric acid, it 
swells and effervesces at first violently, but the action 
soon subsides. When the acid is driven off, there re- 
mains a liquor containing oxalate of lime, some prussic 
acid, and two fatty matters, the most abundant similar 
to tallow, the other to wax. By evaporating the liquid, 
a considerable quantity of oxalic acid in crystals was 
obtained. The mond water still crac = acid, 
and a portion of the bitter princip indigo. 
Whew fengin is steeped og an infusion of nut galls, it 

imbibes a considerable ion of the tannin, and ac- 
quires a fawn colour. When left to putrefy spontane- 
ously in water, it emitted first the odour of putrefying 
gluten, then that of putrid meat. Neither acid nor am- 
monia was found in the water; but it contained a por- 
tion of mucilage, which gave it viscosity, and the pro- 
perty of precipitating with acetate of lead. The fun- 
gin itself assumed the aspect of gluten, ‘without how- 
ever possessing its properties. 

. The abaresaetaian which we have to notice is the 
doletic acid, which M. Braconnot obtained from the 
juice of the Boletus pseudo-igniarius, by the followi 
process, The juice was boiled, filtered, and evapora 
cautiously to the consistence of a oe This syrup 
was repeatedly digested in alcohol, the insoluble portion 
was dissolved in water, and precipitated by nitrate of 
lead. The white precipitate thus obtained was mixed 
with water, and decomposed by sulphureted hydrogen 
gas. The water being now evaporated, yields nume- 
rous crystals, which constitute boletic acid, the proper- 
ties of which are as follow: 
When purified by solution in alcohol and crystalliza- 

tion, it is white, not altered b exposure to the air, and 
consists in irregular four-sided! prisms. Its taste is si- 
milarto that of tartar. It requires 180 times its weight 

_ of water to dissolve it at the temperature of 68°. It is 
soluble in 45 times its weight of alcohol. 

The aqueous solution or stn vegetable blues. Ni- 
trate of lead occasions a precipitate’ in it, which is redis- 
solved by agitation. It precipitates the red oxide of 
iron completely from its solutions in the form of rust 
eoloured flocks ; but it does not throw down the black 
oxide of this metal. It precipitates nitrate of silver in 
the state of a white powder, which is soluble in nitric 
acid. Nitrate of mercury is precipitated in the same 
state, but the solution dissolves with difficulty in nitric 
acid, Neither lime nor barytes water produce any ef- 
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fect upon the aqueous solution of this acid. When bo- 
letic acid is heated, it rises in white vapours, which ir- 
ritate the throat, and condense on surrounding boilies 
in the form of a farinaceous powder. When distilled, 
the at part of itsublimes unaltered, excepting that 
it afterwards crystallizes more regularly. At the same 
time a little liquid appears, having a strong smell of 
acetic acid. 

Boletate | Rayer is a salt which crystallizes in 
flat four-si prisms, and is soluble in 26 times its 
weight of water at the temperature of 68°. Its taste is 

ng, saline, and somewhat sharp.. When heated it 
melts, swells, and sublimes. It precipitates red oxide 
of iron ;. but does not alter ‘sulphates of lime, alumina, 
or manganese. It slow] coher peiguar nitrate of co 
in blue silky needles. Bo tate of potash is very solu- 
ble in water, and crystallizes with difficulty. Acids pre- 
cipitate the boletic acid from it. When boletic act is 
heated with carbonate of lime, it dissolves it with effer- 
vescence. The boletate of lime crystallizes in flat four- 
sided prisms, This salt has little taste, and requires at 
least 110 times its weight of water, at the temperature 
of 72.5°, to dissolve it. It is decomposed by oxalic and 
sulphuric acids. Boletate of barytes is. an acidulous salt 
in white plates, little soluble in water or nitric acid: 
When thrown on a red hot iron it burns rapidly, with a 
red flame and striking scintillations, leaving for residue 
carbonate of barytes. When boletic acid is heated with 
iron filings and water, hy is emitted, and a 
yellow liquor is obtamed with an inky taste. See Ann. 
de Chim. vol. xxx. 

From the preceding account of the composition of 
mushrooms, it must strike the most careless reader, that 
in. their nature the fungi hold a middle rank between 
animals and vegetables, or, in other words, that they 
partake of the nature of both. It was necessary to be 

uainted with this circumstance, before noticing an 
opinion concerning the animal ‘nature of mushrooms, 
which has been sanctioned by the authority of very re- 
spectable names. 

It is well known that the zoophytes, or the various 
kinds of corals, and corallines, and sponges, were, by 
the older botanists, considered as belonging to the ve- 
getable kingdom. Scarcely had the conjectures of Peys- 
sonell been rendered probable by Trembley, and de- 
monstrated as true by that ornament of our country 
Ellis, and the animal nature of those bodies establish- 
ed, than botanists began to suspect, that they were sway- 
ing the sceptre over tribes which were -aliens in their 
kingdom. The zoophytes were thus removed from 
them, and they anticipated a still farther reduction of 
their subjects, in consequence of the mixed nature of 
the fungi. A circumstance now took place in botani- 
cal opinion, which we have often witnessed happen to 
other creeds, Destroy the validity of one tenet, and 
you pave the way for suspicions as to the soundness of 
the remainder. One class of bodies formerly consider- 
ed as plants, were now demonstrated to be of an ani- 
mal nature; and, led away by false or imperfect ana-~ 
logies, other tribes of reputed vegetables were consider 

as having equally strong claimg to advancement in 
the scale of being. In particular, the fungi were consi- 
dered as having so near a resemblance tothe zoophytes in 
many respects, that Butner, Weiss, Muller, pli 
ave it as their opinion, that they ssed animality. 

This 0 inion has been generally rejected by botanists, 
as well as by zoologists. We pretend not to decide the 
im t question ; but we venture to assert, that the 
claims of the fungi (many of them at least) to rank as 
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zoophytes, have never been mitatentally invalidated, 
and we deem it an act of justice to state these claims. 
By the aid of chemistry, the composition of the fungi 

has in part been. ascertained. The existence of albu- 
men has been demonstrated, and in their ashes the phos- 
phoric salts seem to prevail. When burnt, they emit 
the odour of burnt animal matter, and ammonia is dis- 
engaged. When they decay, they emit a fetid cadave- 
rous scent, unlike the putrescent remains of any other 
tribe of vegetable. Hence it is that in the last stages. 
of their existence they are fed upon by those insects, 
which at other times resort to putrid carcases, These 
are points of resemblance which we consider as very re- 
markable. They lead us not to any positive. general 
conclusion, although well calculated to raise curiosity, 
and excite suspicion. But we have even more to say 
upon this subject. In form and appearance, the resem- 
blance between some of the zoophytes and the fungi is 
complete. Compare, for example, the figure of the 
** Mucor botrytes” of Sowerby, tab. 359, with the ‘* Co- 
rallina omnium minima, vesiculis nunc ramorum, nunc 
racematum, dense dispositis” of Ellis: Coral.tab. 13. no. 
22. B. So closely do they agree in form, that one draw- 
ing may serve for both, Who is there acquainted with 
both classes of beings, that does not perceive a resem- 
blance between the Pezize and the cup-shaped sponges, 
and the Boletiand Millepore ? But to conclude ; upon 
what claim is the genus Corallina admitted to rank as a 
zoophyte? Its calcareous substance causes it to approach 
the millepores, and upon this. ground it ranks with the. 
zoophytes. Why is a sponge placed in the animal king-: 
dom? It contains albumen, so do the fungi; when 
burnt it exhales an ammoniacal odour, so do the fungi. 
In short, the points of resemblance are so numerous, 
that the opinion of the animal nature of mushrooms, 
though not proven, is still plausible. Nature employs 
the zoophytes as the connecting link on the one side, 
and the fungi on the other, for the purpose of forming 
a union between the two kingdoms ; but it is impossi- 
ble for us to ascertain with accuracy, the precise point 
where animal life ends, and where vegetable life begins. 
There is probably no such point, both kingdoms being 
merely parts of one great whole. 

It now remains that we consider the uses to which 
the plants of this tribe have been applied, and the im- 
portant purposes which they serve in the economy of 
nature. : 

The Boletus igniarius of Withering has been highly 
recommended as a styptic, and various trials of its effi- 
cacy have been made, both in Britain and on the conti- 
nent. It is beaten out inte soft square pieces, and is well 
known to. surgeons by the name of Agaric, or ic of 
the oak, It has been much celebrated for stopping the 
bleeding of arteries in amputations and’ ‘wounds, But 
It has by no means proved so.successful as Brossard: and 
some of its admirers anticipated. 

An excellent touch-wood is made from the same 
fungus, in Germany, The upper rind is first pared off; 
it is then boiled in a solution of saltpetre, and after- 
wards dried and pounded with a hammer ; it: is then 
boiled a second time in the same solution, and, after 
being: dried, it is fit for use. 

But the same Boletus.is employed in, a still more ex- 
traordinary way in Franconia. ‘In that circle of Ger- 
many, as we are informed -by Gleditsch, the inhabitants 
beat this fungus. into square pieces, which resemble the 
softest leather, and sew them together in a curious. 
manner into garments. f 
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‘trembling of the nerves, intoxication, delirium mes 

The Agaricus muscarius has been appliedto as many | Ft 
useful pu aes as the touchwood Boletus. In ™ 
Kamtschatka, the inhabitants prepare a liquor from 
an infusion of this agaric, and the runners of the Epilo- 
bium angustifolium, which, taken in a small q 5 
exhilarates the spirits, but in a larger doze brings on 

lancholy, When mixed with milk, it kills flies, acs 
cording to Linnzus ; and the same author also tells us, 
that the expressed juice rubbed on walls and bedsteads, 
effectually expels bugs. ‘The same plant administered 
in dozes of from ten to thirty. grains in vinegar, is pre« 
scribed by Swediaur in cases of epilepsy and palsy, 
subsequent to the drying up of eruptions. It is also 
recommended to be sprinkled in powder on bad ulcers 
and gangrenes, ‘ vifuay 

There is a species. of Boletus termed by Linneus 
suaveolens, which, as that author informs us, the Laps 
Jand beaux carry in their pouches by way of perfume, - 
and to render their persons agreeable to their mistresses. 
It is strange that among so simple a people, such a 
recommendation should be found necessary, and it is- 
equally surprising that a mushroom in a lover's pouch 
pa f secure: success. ewer 

Mr Sowerby, in his. Preface to the British Fungi, af+ 
ter stating the uses to. which this. tribe of plants: has 
been ied, has the following observations: “ The 
Lycoperdons afford, in their ripe state, different browns, 
very copiously, in a fine im le powder, fit for im~ 
mediate drawing, when mixed with a little oe arae 
bic water. _I intend, when I figure some of the Lyco~ 

rdons, to use their own powder to represent itself.” 
This pledge he has redeemed in the case of the Leuco- 
gala argentia, tab. 272. the lowermost figure of that 
plate being coloured with the pewder of the plant it~ 
self, " d gs reads 

The fumes of the Lycoperdon proteus, when: burnt, 
have a narcotic quality, and hence they are sometimes 
employed to produce stupor in bees, in order to obtain 
the honey without destroying the hive. tes 

These are a few of the uses to which this tribe of 
plants has been applied. Some of. them may excite a 
sneer, while others will voke a smile.. The time 
may come when the fungi shall hold a more conspicu- 
ous place among the useful vegetables than they now 
occupy. Not above half a dozen of species have 
et been chemically examined. Yet these analyses have 

eoagil to light several important facts, and even furs 
nished us with two new vegetable principles. The his- 
tory of the one may throw some light upon their res 
spective merits as articles of human food, while the 
other appears to. furnish the chemist with a new instra< 
ment of analysis. : : : 

been employed as articles of Mushrooms: have Io! 
human food, and as the basis of several sauces. In 

are made use of, this country, a very few species onl 
but on the continent very many kinds are employ~ 
ed, By the Russians in icular, few are rejected. 
Even the most acrid and suspicious. of the whole. 
tribe, as the Agaricus piperatus, is eaten in great quan- 
tity. Nay, so fond inp shay of this mushroom, whieh» 
in. this. country is deemed poisonous, that they fill 
large vessels with it in the autumn.season, or pickle it 
with salt, and reserve it for winter food. The kinds 
which are held in the highest estimation are, however, 
few innumber. The truffle seems to hold a most con- 
spicuous place in the estimation of the epicure. It is 
found from two inches to. two feet under the surface. 
It is chiefly found in a light sandy soil, although it also 



inhabits rich loam; ¢ and woods of 
vak and chesnut. re soone is so ting, that dogs 
and swine smell it ata distance, The former of these 

- animals are taught to hunt it out, and when they come 
_ to the place, they bark a little, and begin to scratch up 

_ the earth with their feet. . Sometimes the herds atten- 
tively watch the swine when rutting up the ground, 
and deprive them of their hard-earned. morsel by appro- 
priating it.to themselves. . Truffles are found in various 
parts of England and, Scotland. They are regularly 
sold in Covent.Garden market, and are principally 
employed to thicken soups and sauces, and to give them 
a-fine flavour. , Morels are used for! the same purpose, 

are reckoned, but little inferior. | 
_ But the most common mushroom in use at our tables, 
i Agere campestris... In this sention the cap is 
white, changing ‘to. a, brown when old, and becomin, 
seurfy ; regularly convex, with the margin inflected if 
beckoning fat with age. Flesh white, firm, and solid; 
‘The stem is short, white, and solid, nearly cylindrical, 
about a finger thick, and) surrounded.with a, membra- 
maceous ring, the remains. of the curtain, which-at first 
covers the gills. The gills are loose, pinky red, chan- 

ing with age into a liver colour, in contact ‘with 
it not united to the stem; very thick set, irregu- 

lar in disposition, some forked near the stem, some 
next the edge of the pileus, some. at both ends, and 
general in that. case excluding the intermediate smal- 

i They differ very much in size, the head 
varying from two to nine inches in diameter. It is 
principally found in rich. ay old. pastures, where the 
turf has not. been ploughed up for many years. In 
such situations,it may..be found in abundance during 
the months. of August and September, of a much. finer 
flavour, and firmer in the flesh than, those which are 
raised by gardeners. Several other agarics are also in 
use, as the Oreades, which is rather tough, but of a 
fine flavour ; the Mouceron, which is held in very high 
estimation in France; the Deliciosus, which the an- 
cient Romans esteemed as one of the greatest luxuries 
of the table, and which is still, brought to the markets 
of Italy for sale: it occurs also in this country, but. is 
here seldom employed. if 
... These mushrooms are either eaten while fresh, stew- 

or boiled, or preserved, when. pickled or pulverised: 
For these purposes, both the skin, the gills, and the stem 
are taken away, and the fleshy, which remains, 
termed the button, is employed. _ When. sprinkled with 
galt, and allowed to remain for some.time, a consider- 
able quantity of juice is obtained, which, when boiled 

jp with various kinds of ,spiceries, forms the well 
eS: sauce called ketchup. This sauce is often very. 
successfully counterfeited with. bullock’s liver, which is 
mid. to produce a liquor equally savoury and agreeable, 
at least in stews. 
_ Since these vegetable bodies are in such request, we 
need not be surprised to find, in books of gardening, 
yarious directions concerning the culture of mushrooms, 
The most.simple and easy method of raising these cu- 
rious productions is mentioned in the Trans. Swedish 
Acad. 1797, where we are informed that there'is a stone 
used in Italy for producing mushrooms, by keeping it 
moistened with water in a cellar. There ap to be 
two kinds of it; one found in the chalk hills near 
Naples. resembling a white stalactite, intermixed with 
fine roots of shrubs ; the other is a hardened turf from 
some volcanic mountains near Florence. This loses by 
calcination about 15 per cent, and the. residuum gives 
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4G silica; .23 alumina, .07 lime, .20 oxide of iron, with Fungi. 
some traces of magnesia and potash. To render these 
stones more productive, and prevent their quality of 
producing mushrooms from, being exhausted, it is ne- 
eessary, we are told, to water them with water in which 
mushrooms have been washed! thus furnishing them, no 
doubt, with a store of the minute seeds of the plant. 

. Gardeners contrive other methods of propagating me of 
mushrooms, soas to produce them,at all seasons of the rca 
year. These plants do not require light during theirvege- peas, 
tation, so that they may be raised on beds made.om pur- 

4 within. doors, under sheds, in lofts, stables, or cel- 
- These beds should be made of the best warm stable 

dung, which ought to be first mixed up in a heap, that the- 
whole-may ferment together equally ;,and after the first 
great heat'is over, it may then be employed in the for. 
mation of the bed. | But before proceeding to this part of 
the process, it is necessary to obtain a sufficient quantity 
of good mushroom spawn, as itis called. The natural 

ann, as it is termed, and which consists of white 
ei radicles, is frequently: found in the dung of old 
cucumber or melon jit is also often to. be met with: 
in oldheaps of horse-dung,: which have lain for two or 
three months. | It is frequently to be found in pasture 

unds, in stable yards, and in mill tracks. In all 
nen situations it is in lumps of dry rotten dung or 
mould, of a white fibrous substance, and possessing the 
smell of a:mushroom. ..Such spawn is sold by the mar- 
ket gardeners, and may be conveyed with safety to 
any distance. Having obtained a supply of spawn, 
the next — of the process is to prepare the bed. 
Choose a dry lying place, and having levelled the surs 
face, make the fermented dung into a bed from $ to 4 
feet in height, and let the whole be finished in the form 
of the ridge of a house. The dung in this case must 
not be ‘too closely pressed, and it must remain for a 
fortnight or three weeks before the spawn is put in, or 
until the heat is become quite moderate. If the spawn: 
is put in when. the bed is in its warmest state of fer- 
mentation, it would be entirely destroyed. When the 
bed has been brought into a proper state, let the spawn. 
be, divided into small lumps, and plant it in. rows 
lengthwise. of the bed, observing to begin the first row 
within about five or six inches of the bottom. Plant 
the spawn immediately under the surface of the dung 
in lines\six inches distant, and leave the same space be- 
tween the pieces in the rows. When this is done, let 
the surface of the bed be made smooth, and then let 
every, part of the bed, from the bottom upward, be co- 
yered with some rich dry earth, about an inch and a 
half thick, making the surface smooth with the spade. 
When this is done, let the whole be covered with clean 
dry straw, d footthick at least, to keep out the wet and 

id. Such’ a bed, with proper care, will begin to pro- 
duce mushrooms in five or six weeks, and will continue 
bearing for several months. j 

This mode of culture supposes that you have pro- 
cured roots of the plants which you wish to cultivate ; 
but, according to other methods, the use of this spawn 
is superseded, the seeds of the mushroom seeming to 
be everywhere, and- merely requiring favourable cir- 
cumstances to ensure their germination. According to 
.this last method, a floor is laid of ashes or bricks, so as 
to keep the bed quite dry, and free from under damp. 
Upon this place a layer of horse droppings, six inches- 
thick. These should be new from the stable, and must: 
not be broken, and the drierthey are so much the bet- 
ter. They may be collected every day, until the whole. 

H 
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Fungi. floor be covered to the above thickness; but they must et large, and push up small ‘hills above thelr 

<=" not be allowed to ferment or heat. During the forma~ heads. . te: NB a 7 

oR of tion of the bed, the materials should be as much ex- © Mushrooms, Suna sought after by many, o,, aa 

a Be posed to the air as possible ; and if out of doors it should are by no means a nouri Rah of food. Their of », 

beds, be defended from rain’ When this first course is quite fibres are’ tough, and very a cult to digest, sw : .. 
cy 

dry, and judged to be past a state of fermentation, cover 
it to the thicknéss of two inches with light dry earth, 

if sandy so much the better. The use of the earth here 

is for the spawn to’run in. After this lay another 

- course of droppings, and earth them over as above, when 

‘past a state of fermentation ; then a third course, which 

in like manner earth over. This finishes the bed, 
which will bea very strong and productive one if pro- 

_perly managed afterwards. - But the tyro in gardening 
will naturally enquire from whence the plants are to 
spring in this bed. Where is the seed? The seeds 
‘are contained in the droppings of horses, which have 
been employed. These produce mushrooms more plen- 
tifully, and with greater certainty, than the dung of 
other animals. The digestive organs of horses seem to 
‘have less power to hurt the vegetative quality of these 
seeds, which must be collected along with their food, 
than the stomachs of other animals. Or it may be that 
the dung of horses is a better nidus for the seeds than 
other dungs, and that these seeds are very widely dif- 
fused, The droppings of hard fed horses only are useful. 
Those ‘of horses fed with green food will of them- 
selves produce few or nomushrooms. Hence the dung 
of carriage or saddle horses, fed-entirely on corn and 
hay, is generally the most productive. 

Whether the bed be in the open air or in a house, it 
must not be watered until the spawn begins to run. 
This may be known by thrusting in the hand into the 
bed a few inches deep, and examining the state of that 
which is brought up. It ought to smell exactly like 
mushrooms, and have the appearance of small bits of 
thread. But generally you will be forewarned of the 
spawn running, by a previous crop of spurious fungi, 
which rise more or less abundantly according to the 
fineness or grossness of the materials of which the bed 
is composed. These fungi have all a nauseous sickly 
smell ; and although some of them belong to the genus 
Agaricus, they do not possess those salmon-coloured 
gills which characterise the cultivated species. When 
itis thus ascertained that the spawn is fully formed, 
give’ the bed two or three hearty waterings, in order to 
set it a growing, for otherwise it will lie dormant, and 
show no symptoms of vegetation. But beware not‘to 
damp the bed too much, as thereby the growth of the 
spawn would be greatly retarded. If afew old mush- 
rooms be previously steeped and broken in the water, 
you sow innumerable seed at the time of watering, 
and thus ensure future crops. 
When the bed is in full perfection, it should be ex- 

amined twoor three times a week to gather the pro- 
duce, turning off the straw covering very carefully. 
Two methods are recommended by gardeners to be ob- 
served in collecting: the mushrooms. According to the 
first, they are to be detached clean to the bottom by a 
gentle twist, as if the stump is left, it is apt to become 
maggoty, and infect ‘the'rest of the bed. According 
to the opinion of other gardeners, they ought never to 
be pulled, but always cut; as by pulling, many young 
-ones might be destroyed, there being always a number 

* of these forming or clustering’ about the roots of the 
old ones, which should not be disturbed. . If the spawn 
be deeply situated in the beds, mushrooms will often 
form and come to maturity entirely under the ground. 
They may be easily recognised, however, as they are ‘symptoms of uneasiness -and stupidity, 

in the stomach like a sponge ; and there are instances aliment, | 

on record of their remaining three days in that ve a 
in an undigested state. So indigestible are some of 
Boleti, for example, that they have been found as be- 
zoars in the intestines of some of the inferior animals. 
Thus the Boletus igniarius has occurred disposed in 
layers, and cemented by an animal matter. (Ann ‘de 
Mus. d'Hist. Nat.’ iv. 835.) But it ‘would be fortiinate 
if no objections could be urged against their being used 
in diet, but those which arise from their coriaceous in~ 
digestible nature, and their want of nourishing 
ticles. All of them are a doubtful and suspicious food, 
and the most innocent ‘of them have often proved pre- 
judicial, nay poisonous. whiee 

It would be desirable if we could draw the line of 
distinction between the harmless and the noxious. “But 
neither the eye’ of the’ botanist, nor the laboratory of 
the chemist; can render us assistance. No reliance can 
be placed on either taste, smell, or colour, The qualis 
ties of the same’ species are different when the plant 
grows. in wet ground, from what they are when it ob- 
tains a dry’ situation. The same species is sometimes 
innocent when young, but noxious when old. From 
these considerations it has even been recommended, and 
with much propriety, to erase their names from the 
list of aliments. Not a year passes in which’ instan- 
ces do not occur of the deleterious effects of mush- 
rooms. The newspapers abound with such, and yet 
these warnings are not sufficient to deter the inexpe- 
rienced from using them. The reason is obvious ; they 
hear that some kinds are in common use at the tables of 
the great ; and trusting to’ colour and shape, they too 
often gather the horefal in place of ‘thé harmless.” 

The effects produced upon the constitution by the use 
of the noxious kinds, are of the most alarming nature. 
In cows ‘and other ‘cattle, they have been known to 
create bloody urine, nauseous milk, swellings of the 
abdomen, inflammations in the bowels, stoppages, diar- 
rhceas, and death. In sheep, they bring on a scirrhous 
liver, a cough, a general wasting, and dropsy. * In 
men, nearly the same symptoms have “pre red, with 
vomitings, fainting, trembling, and death. In such 
cases, when persons have unhappily eaten deleterious 
kinds, vomiting ought to be excited as speedily as pos- 
sible, and gentle laxatives administered ; and after the 
first evacuation, a drachm of sulphuric ether, in a_glass 
of water of marshmallows, may be given. e 

Some few attempts have been made for the pu 
of ascertaining whether the poisonous matter resides in 
the substance or in the juice of the mushroom. M. 
Parmentier, in order to determine the matter, took some 
mushrooms of the deleterious kind, and distilled them 
with water in‘an alembic. The water which came over 
into the receiver’ was administered to a dog, without 
producing on the animal any visible effects. Havin 
emptied the‘contents of the alembic in a vessel, an 
mixed with some food to disguise them, he adminis- 
tered these to a dog ; but the residue differed widely 
in quality from the condensed vapour, for the poor ani- 
mal expired in a few hours after. The same author 
informs us, that having ‘administered some poisonous 
‘mushrooms along with some food to a dog, he observed 

‘to shew the following symptoms: -The dog first began to s 
ards it 
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eek er a short interval, it again began to vomit, 
and emitted a thick viscous matter. ‘This continued un- 
til:the death of the animal, which happened soon after. 
Upon opening up the stomach and intestines of the dog, 
no appearances. of corrosion presented themselves, the 
i symptoms were merely those which might 
have arisen from violent vomiting. . 
_ The fungi often appear as the formidable enemies of 
man, in his fields, his gardens, and his houses. The dis- 
eases called the blight and the smut are, as already noti- 
ced, both caused by itical fungi, whose history de- 

- serves to be attentively studied by every . These 
little plants destroy the leaves, the stem, and the ear, and 

the most.dismal hayocin the fields. Noremedy 
been discovered to impede'or remove the disorder 

after it has once made its appearance, The pickling of 
the seed before sowing it, with salt, quicklime, or urine, 
and the frequent change of seed from different places, 
are the only known, though not always efficacious, pre- 
ventives. abe 
_. The parasitical, axy sometimes, attack fruit. trees. 
One species is figured by Mr Sowerby, tab. 379, as.in- 
futing te apple-tree leaves, covering them with a very 
fine white powder, with dark brown particles, scarcely 
visible to the naked eye. The form of these particles 

- is somewhat ovate, but irregular. Mr Knight observes, 
that on shaking a leaf over a plate of glass, he detected 
little oval bodies, which shrivelled a little in drying. 
Some of these were transferred to other trees, and the 
disorder along with each, every one producing its own 

_. The dry rot is another of those evils which have been 
Supposed to be occasioned by a parasitical fungus of the 
genus Boletus, It-is not our intention in this place to 
endeavour to ascertain the point, whether the fungus is 
the cause or the consequence of the. disease,. although 
we are rather inclined te suspect.that decomposition has 
commenced before .the, fungus . begins to grow. That 
the fungus may aid the process of destruction, we can 
easily suppose ; but we also believe that. wood ina 
fresh sound state would offer but a bad soil for the ger- 
mination of such parasites.’ . : 

The fungi serve several important purposes in the 
economy of nature: _ They accelerate the process of 
dissolution, by converting the. woody fibre of dead trees 
and branches into a softer. and more deliquescent sub- 
stance. They supply with a. grateful food many in- 
sects which feed upon them, and even hatch their young 
inthem. And lastly, they furnish, by their uncommon 
forms, an agreeable variety to-the eye of. the botanist, 
when contemplating the scenery of the vegetable, king- 
dom,,and lead him to adore. that Being who is exhi- 
ited in all his works as powerful, kind, and wise. 
*» In Plate LXXV.. the..reader, will find figures of the 
four following species: | 
» Agaricus campestris;,or common mushroom, 
fs Phallus esculentus, or morel,, 
. Tuber cibarium, or truffle., 
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ment of the native plants of Francé. It seems to con- Hypoxyla. 
nect the Fungi with the Lichenes, and consists of plants “7 
which have many of the characters of both these or. 
ders. The Hypoxyla are either of a coriaceous or cor- 
neous texture, or resemble cork in consistence. The- 
receptacles, which are almost. always of a black colour, 
sometimes comprehend the whole plant; in other in- 
stances they are inserted upon a stem, which is straight, 
solid, filamentous, or pulverulent. . Whatever be their 
position, these receptacles are rounded or oblong, 
at the summit by having a pore or slit, and filled with 
a mucilaginous pulp. which is more or less evident in 
some shape, until the period of maturity. This pulp 
encloses the seeds. Some species present here and 
there parcels of white fugaceous powder, which many 
naturalists consider as the male organs of the plant. 

The plants of this order are chiefly ona on the 
trunks of trees; some of them grow upon decaying 

leaves ; and a.small number have been observed on 
rocks, and on the ground. Unlike the more perfect 
plants, many species of this order give out no oxygen 
when. exposed to, the rays of the sun under water. In 
‘such circumstances, however, there are a few which 
yield hydrogen gas. 

This order is naturally divided into, two. tribes, ac- 
cording as the mucilaginous pulp. issues from the re- 
ceptacle in an obvious or insensible manner. - The first 
of these approaches the fungi in appearance and con- 
sistence ; the. second intimates its relation to the lichens, 
by the pulverulent base which surrounds the recepta- 
cle, 
with an account of this order, to. describe all the spe- 
cies, which it embraces, but merely to enumerate the 
characters of the genera. Under each genus there will 
be found the description of one species at least, for the 
purpose of illustrating the, characters upon which it is 
founded. 

TRIBE lL. In this tribe the seed-bearing pulp obvi- 
ously issues from the receptacle when the plant has arri- 
ved at maturity. 

Genus I. Ruizomorpna, This genus, which was 
instituted by Rothes, consists of plants having a recepta- 
cle nearly globular and persistent, opening at the sum- 
mit by an.indistinct orifice, attached in the form of tu- 
bercles, toa stem which is simple or branched, and - 
spongy within. 

Rhizomorpha fragilis. _Clavaria phosphorea of Sow- 
erby’s British Fungi, tab. 100. The bark of this spe- 
cies is black, brittle, glabrous, and shini 
white and spongy. The. stem is cylindrical, when it 

‘ows exposed to the air; but compemene when it creeps 
in the crevices of wood. It pushes forth a number of 

It is not our intention, in presenting our readers . 

; the inside is - 

branches, which frequently anastamose. The fructifica- 
tion, which is but rarely seen, consists of tubercles scat- 
tered or in groups, spherical, black, a little shagreened, 
ending in an orifice which can scarcely be perceived. 
These tubercles are filled with a black pulp containing 
the seeds. This plant grows in subterraneous places, 
in the hollows of trees, in the chinks of wood,. and be- 
tween the wood and the bark. In some instances it 
has been observed to emit a phosphoric light, when 
fresh, at the ends of the shoots. 

Genus Il. Spnxeia. This genus consists of plants 
which present one or more osseous rounded receptacles, 
opening at the top by an orifice usually of a lengthen- 
ed shape, solitary, clustered, or inserted upon a cork- 
like stalk, filled with a mucilaginous substance, con- 
taining the seeds, and. which issues by. the orifice of 
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and. of a compact consistence’; a few 
are redand fleshy. Several species, previous to the open= 
ing -of ‘the cells, exhibit a white fu powder, 
which has been accurately observed by Hoffman, Tode, 
and Bulliard, and which many naturalists consider as 
the:male organs of the plant. Almost all the species 
of this genus, especially those which have no stems, 

w' under the epidermis of living trees, or decaying 
eaves, which they pierce at the time of the dispersion 
of the seeds. The genus is divided into the following 
sections. 

Sect. 1. Capsules supported on a lengthened fles 
or cork-like base: (Hi paowlancot Jussiea.) Sonar. 
digitata, Sower. tab. 69. This plant commences its 
growth very early in the spring, and continues 
through the summer, ripening its capsules in au- 
tumn annually.. Though at first somewhat pointed, 
and covered with a whitish dust or farina, as it advan- 
ces it assumes a more conical form, and the farina is 
more onthe top. It finally becomes blunter, and the 
head is covered with spherules copiously discharging 
a black soot-like powder. The inner substance is 
very white and solid, the fibres diverging from the 
centre upwards, and in breaking form a diverging 
cone. This plant, when exposed to the action of the 
sun under water, gives out air which contains seventy 
per cent. of hydrogen gas. 

Sect. II. Capsules placed upon an exposed base more 
or less apparent. Spheria concentrica, Sower. tab. 160. 
The general shape of this curious parasite is hemisphe- 
tical, though often very uneven. It forms whitish fa- 
rinaceous threads, and black spherules in alternate or- 
der around the whole surface, which having fructified, 
remain in strie, concentrating from the root or base. 
The white threads destitute of farina becoming greyer, 
and the a mac of capsules in the black striae be- 
ing totally lost, give it the exact resemblance of the 
grain of the wood in some charcoal: This plant is 
found on ash, hornbeam, willow, and other trees, and 
often grows to three inches diameter, in some situa- 
tions continuing to grow many months. 

Sror. 3. Capsules not united by a common receptacle, 
but joined the one to the other in bundles or thassboe. 
Spheria coronata, Hoffm. Crypt. i. p. 26. tab. 5. f. 2. 
This species presents five or six cells disposed in a cir- 
cular ring, black, somewhat globular, of the size of a 
pin head ; their openings are lengthened, cylindrical, 
and inclined in such a manner’ as to unite at the sum- 
mit. These cells are placed in the bark ; their orifices 
pierce the epidermis, and appear a little on the outside. 
This species grows upon the birch. 

Secr. 4. Capsules distinct, approaching, or solitary. 
Spheria gnomon, Sower. tab. 373. fig. 6. This species 
is found at the beginning of spring upon the leaves of 
the hazel tree, forming, in general, rounded or annular 
patches.- The capsules are distinct from one another. 
On the upper part of the leaf, a black somewhat con- 
vex tubercle may be perceived, beneath are found 
lengthened blackened knobs ; a concave orifice may be 
observed at their summit, furnished with a bristle re- 
sembling a style. 

Genus III, Namaspora. | The plants of this genus 
differ from those of the preceding, in consequence of 
the fertile pulp containing the capsule issuing from the 
orifice of a semi-compact consistence, and lengthening 
out into a capillary appendage, soluble in water. 

Nemaspora carpina, Sower. tab. $76. This is*not 
uncommon on the hornbean ; the spherules*are lodged 
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‘Hyporyla- the cle.’ Almost'all thé:species of this genus are 
ana aS 

under the bark, and are ‘com compressed, irregular, and 
SU ooceecath eneneninie aden ioe 

they become brittle, and like chareoal. nel 
- Genus IV. Xytoma. The capsules are hard, of va- 
rious forms, filled with fleshy jelly ; they remain firm, 
and burst in different places to allow the escape of the 
jelly. The plants’ of this Beet grow ‘upon dead or 
iving leaves, where they form: black and ‘frequently 
bright spots. They prefer the 3 surface of the ~ 
leaves, while the rome ra ware e parasitical fungi ~ 
paps grow upon living leaves, prefer the under sur 
~ 

Xyloma punctatum. Every one is acquainted with 
the appearance of this plant. It grows upon the up+ 
per surface of the common: in the form of 
black patches, a ing to a circular form. It cons 
sists at first of rounded distinct wrinkled flat points. ° 

Genus V. Hypoperma. The plants’ of this genus 
have an oblong receptacle opening by a longitudinal 
slit, and emitting a substance, which is nearly pulveru« 
lent, containing the seeds. They differ from the plants 
of the last genus in aspect, and by the oblong slit of 
the receptacle. - = - 3 

Hypoderma quercinum, Sower. tab. 373.3. This plant 
is ehiiqueu on the dried branches of the oak in length-. 
ened spots, waved, and for the most part transverse: 
When the seeds are about to be dispersed, the epider- 
mis of the bark opens, and the capsule splits in the’same 
direction, affording a to the seeds, and vanish 
ing itself soon after: seeds are black. 

TRIBE II. In this tribe, the seed.bearing pulp res 
mains in the receptacle, or escapes in a gradual and in- 
sensible manner. The former tribe connects the 
poxyla with the fungi, and this tribe establishes’ their 
relation to the lichens. +o . 

Genus VI. Hysrertum. e receptacle is o 
and opens by a longitudinal slit. It encloses Snornoate 
which are enveloped in a gelatinous liquor, thus form- 
ing a capsule constituting the whole plant. The hys- 
teria live on fallen trunks, and not under the epiders 
mis. 

Hysterium pulicare. Lichen marmoreus of English 
Bot. 739. This plant presents convex tubercles, which 
are black, compact, oblong or rounded, opening at the 
top by a longitudinal slit. It grows in groups on the 
bark of the oak, and various other trees. 

Genus VII. Opzcrapna. The receptacles of this ge« 
nus are linear, sessile, simple or branched, marked above 
by a longitudinal slit containing the seeds.. These are 
situated in an interrupted crust: This genus, named 
and characterised by Humboldt and Persoon, consists 
of numerous species, confounded’ under the names 
Lichen rugosus and scriptus of Linneus. Some ofthe 

ies grow upon trees, others upon stones. In all of 
them the receptacles are black. ° 

Opegrapha denigrata, E. Bot. 1753. The crust is 
white, and sometimes so thin that one would be di 
to consider it a simple alteration of the colour of the epi- 
dermis of the bark. The receptacles are black, often 
shining, waved, simple or branched, prominent, mark~’ 
ed by a distinct groove, clustered in rounded spots. 
Common on the oak and. various other trees. 

Genus VIII. Verrucaria. The plants of this ge- 
nus have a thin crust, bearing the receptacles some-~ 
times buried in it; sometimes prominent, somewhat 
globular, closed at first, afterwards pierced by a pore 
at the summit. They differ from the*former , im 
the receptacles opening by a rounded pore, and not by’ 

é 4 
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ylai glongitindinal groove: These; in’all the species of the 

F are of a black colour. Some grow on wood, ov 
fe Wark of trees, while others: rocks or walls, 
They are arranged with the li by different au- 
thors. 
_ Verrucaria sanguinularia, E. Bot. 155. Aenean 
ash-coloured, with a tinge of green, granular, wrin 
thin, and irregular, » The receptacles are scattered, he- 
mispherical, black on the outisde, bright red within. 
When -magnified, a small pore may be observed at the 
summit of the receptacles. 
Genus IX. Perrusaria. The plants of this genus 

sist of a plain n 
or cavity of which is defended from the exterior air by 
some infusible substance, the least capable of conduct- 
ing heat. That portion of the cavity which is occupied 
by the fuel, may be called the body of the furnace. 
This is separated from the lower portion, called the 
ash-pit, by a grate for the admission of air. The —_ 
portion above the body is called the chimney. hen 
the fire is kindled, all the air above the grate becomes 
specifically lighter than the outer air. This induces a 
current of air through the furnace, the velocity of which 
will be as the difference of temperature between the 
inner and outer air, and as the square root of height, 
reckoning from the grate to the summit of the column. 

In a furnace so constructed, the air would meet with 
the least resistance from not being required to change | 
its direction after it enters the grate, and its practical 
effect would come the nearest to the law above laid 
down. But for the sake of convenience, the body of 
the farnace is detached from the chimney, by a con- 
necting cavity called the throat of the furnace. This 
will interrupt the free of the air, in proportion 
to the deviation of its direction from the ndicular 
line, and inversely as the area of its section. The in- 
tensity of the heat of every furnace, will therefore be as 
the quantity of oxygen consumed in a given time, and 
‘inversely as the space in which the combustion is pro- 
‘duced. This will therefore be as the velocity of the 
current and the density of the air, all other things be- 
ing equal. ; ; 
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lant. They differ from the preceding genus in aspect, 
ft the number‘of capsules, and in thee recuptatlen being 
of the same colour with the crust. 

_Pertusaria communis. Lichen pertusus of En. Bot. 
677. The crust is smooth, of a greenish ash colour 
when moist, cinereous when dry, and covered with nu- 
merous, crowded, smooth, angular warts, of the same 
colour as the crust. Upon the head of, each wart are 
small black impressed punctures, from one to ten in 
number, as if made with the point of a pin, under 
each of which punctures, if the wart be cut transverse- 
ly; will be found a hollow, spherical cell. In the old 

have an indistinct crust supporting their receptacles, specimens, the punctures open of themselves, and dis- 
_ which are-pierced by many pores, corresponding to as cover the cell. It is found on the trunks of trees, and 
many internal capsules; the pores sometimes unite, also upon rocks. 
and form an irregular cup during the old age of the 

——————e} 

FUR FUR 
FUNGUS. See Surcery. Let D- =the density of the outer air, 
FUR. See Darrur. d =the density of the air in the chimney, 
FUR Trave. See-Petrry. ; hk = the height of the chimney, 
FURNACE is the name given to an apparatus, which g =the velocity produced by gravity in a se- 

consists of a certain cavity containing combustible mat- cond of time, 
ter, with various means of supplying it with air to ef- i =the velocity ofthe ascending current ; 
fect its combustion. nee then the velocity which the height h would give will be 

Furnaces may be divided into two general classes, — ,/9} p. and the velocity of the t 
sis Win aie Ramanan iad Mankaedin inthe Te ee ey isha Tae! 
first of these, the air is induced to pass through the fire gy 
by the draught of a funnel or chimney communicating D 
with it. Inthe second, the air is supplied by the ac- — The practical effect, however, will fall short of this 
tion of bellows, or other pneumatic apparatus. The formula, from the interference of several causes, the 
term furnace, however, is more platioulatly applied to principal of which is the interruption of the current, 
such as are used in the manufactures for the fusion and partly by the change of the direction of its motion, and 
-calcination of substances, and in the laboratory of the partly by the roughness of the sides of the chimney. 
chemist. ’ The first of these may be in some measure obviated, 

The most simple and effective air furnace, would con- by making the throat sufficiently wide, and as little out 
atic or cylindric column, the interi- of the dicular as circumstances will admit. The 

friction upon the sides may be decreased considerably, 
by rubbing those sides of the bricks which have-to form 
the interior surface, in order to make it as even as pos- 
sible. It will also be advantageous that the walls of 
the chimney should conduct away the least possible 
quantity of heat. This will be effected, by first build- 
ing an inner wall of one course of bricks, and then sur- 
rounding it with an outer wall, leaving a cavity be- 
tween the two walls equal to the thickness of a brick, 
which cavity is to be closed firmly at the top. This 
will serve to keep the temperature of the air in the 
chimney hotter than it otherwise would be, and by that 
means increase the velocity of the current. The inte- 
rior of the body of the furnace, the throat, and a small 
portion of the chimney, must be of fire brick. 

It is difficult to give a maximum’ for the height of 
chimnies ; although from the’ above theorem, the 
power of the furnace would increase as the square 
root of the height, to any extent. Yet in practice, it will 
be found to be limited by two causes. The one, the 
friction of the sides of the chimney ; the other depends 
upon the gradual diminution of the temperature of 
the inner air as it ascends till it becomes equal to 
that of the external. This first will vary with the faci- 
lity with which the heat is conducted away through the 
sides of the chimney.» It will be obvious, however, un- 
der the most favourable circumstances, that the changes 
of power by altering the height will not be very con- 
spicuous, from its being-as the square root of the height, 

Hypoxyla. 
—— 

Furnace. 
—— 
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furnace. For instance, if a chimney of one foot high produce an 
“"y~"" effect of 1, it will require the height to be 4 feet to pro- 

duce twice, and one of 9 feet to produce three times 
the effect, and so on, increasing in the same ratio. 

In reverberating furnaces, which are heated by the 
flame of pit coal, the maximum is much higher than in 
the melting furnace, which is heated with coak. This 
arises from the flame in the former heating the interior 
of the chimney. The melting furnace should have its 
‘chimney not Jess than 30 feet. The reverberatory fur- 
nace may with good effect be made much higher. 

The chimney of a furnace should be perfectly dis- 
tinct from every other, nor can it have any opening in 
its side without sustaining an injury proportionate to its 
size; but its effect will be less, as its height above 
the fire is greater. 

Sound philosophy and experience will ever discard 
the practice of attempting to make one furnace perform 
two operations at the same time. 

Having given some account of the principles of fur- 
naces, we shall now describe ‘several at present used in 
the arts, and in the laboratory.. ‘Plate CCLXII. Fig. 
1, is a section and side elevation of a melting furnace. 
B is the body of the furnace, containing a crucible upon 
its stand, The use of the stand is to raise the crucible 
above the grate g, so as to allow its bottom to receive 
the greatest heat of the fire. A is the ash-pit opening 
through the outer wall, or into a cellar below. This 
serves to prevent the cold air from annoying the opera- 
tor. D is the damper, which when shut covers the 
under side of the grate. K is the cover, which is either 
formed by putting two fire bricks in an iron ring, or 
by moulding’ fire clay into proper form, ‘and burning 
it afterwards. C is the chimney. ° Fig. 2. is a plan of 
the same furnace. 

Figures.3, and 4, are a section and plan of a furnace 
for heating a sand-bath. A is the ash-pit, B the bed 
of the furnace, d the door for fuel, g the grate, W a wall, 
or one large fire-brick placed between the grate and 
the chimney, leaving no way for the smoke to pass but 
through the neck 2. It then descends on the other 
side, and passes through the flue F into the chimney C. 
p.is a plate of cast metal, formed of two plates ribbeting 
into each other, by which it is less liable to break by 
the heat than if the plate was in one. This plate covers 
the whole ef the top of the furnace, so as not to allow 
the escape of smoke. II is a frame of cast-iron lying 
loosely upon the plate, with as little touching surface 
as possible. Within this frame a wrought iron rim S 
is placed, for the purpose of enveloping the sand which 
constitutes the sand-bath. There are rims of different 
depths, according to the size of the vessels to be placed 
in the sand. 

Figs. 5, 6, and 7, ave two sections and a plan ofa re- 
verberatory furnace. A isthe ash-pit, B the fire place, 

‘g the grate; F, in the plan Fig. 7, isthe opening for 
the introduction of fuel, which is pit-coal. The flame 
plays along the hearth H, and passes into the chimney 
C. O is an opening for the introduction of the sub- 
stances to be entered or melted, which are placed upon 
the hearth. If the substance is to. be melted, it runs 
down to the opening T, where it is taken out. D.is 
the damper for regulating the fire. This furnace is 
amore particularly adapted for melting than for calci- 
ning, on account of its inclining hearth, and the open- 
ing at T. The construction is a little varied for the 
latter purpose. The hearth is nearly horizontal, and there 
is generally but one opening, which is in the middle. 

Pigs. 8 and 9, are two sections of an enamelling fur- 
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FURNACE. 
nace. A is the ash-pit, g the grate, B the body-furnace,. 
where the fuel is contained ; M is the muffle, an earthen t 
vessel, more plainly seen in Plate CXLIII. Fig. 9. -It ‘= 
contains the substances to be operated upon, and is for ‘ 
the purpose of defending them from smoke or flame, and Enamel 
admitting a supply of fresh air; K is the cover, T the tpg 
throat, and C the chimney. This furnace is also em- oc.x7 
ployed for assaying metals by cupellation. » oe) Figs. 8, 

Figs. 10, 11, and 12, contain a view and section of a yuiie 
muffle furnace, for producing very intense heats. The nace. 
body of the furnace, shewn at AA, is in the form Figs. 10 
of an oblong coffer, swelling out in the middle. The 1); 1% 
grate is shewn at C, standing over the ash-pit F. The 
hole for the muffle is seen at E ; and the. 2, or Up- 
er part of the furnace, is seen’ at BB, mee Be: 
i door D, for the teal 3 of. introducing fuel. 
This furnace was employed by Pott, and afterwards by 
D’Arcet, in their experiments on the habitudes of earths 
and stones, when ex to a violent and long con- 
tinued heat. Figs. 13, 14, 15, 16. represent fire-tongs 
for various purposes, 

A description of Dr Black’s portable wirid furnace 
will be found in our article on Cuemistry, vol. vi. 
p- 189, and a perspective view and section of it in Plate 
CXLII. Fig. 7. ands. 

A description of Mr Arthur Aikin’s portable blast 
furnace is given in the article CurmistRy, p. 160, and 
a perspective view and section of it.in Plate CXLIE.. 
Figs.10,11, 12, and 13. 

Farther information on this subject will be found in 
our articles GrAss-makine, Inon, Srove, and in several 
other articles where furnaces are>adapted to particular 
purposes in the arts. See also Lewis’ Philosophical 
Commerce of Arts; Aikin’s Dictionary of Chemisiry, 
vol. ii.; Miche on Reverberatory Furnaces, in Rozier’s 
Journal, vol. xxxii. p. 385. | Perceval’s Chamber Lam 
Furnace, in the 2epertory of Aris, vol. iii, p. 29 ; pi 
in the Transactions of the Royal Irish Academy, vol. iv. 
p. 91; Watt’s Patent Furnaces, in’ the Repertory of 
Arts, vol. iv. p. 226; Mr Edward Howard’s Improyed 
Air Furnace is describéd, in Tilloch’s Philosophical 
Magazine, vol. v. Pp 190—193, and represented. in 
plate iv. of that work ; Raley’s Patent Furnaces, in the 
Repertory of Aris, vol. x. p. 155 ; Accum’s Improved 
Universal Furnace of Dr Black, is described in his Sys- 
tem of Practical, Chemistry, vol. ii. p. 357, and in 
Nicholson’s Journal; 8vo. vol. vi. p. 273; Curaudau’s 
New Evaporating Furnace is described in the Annales. 
de Chimie, No. 149. An. xii. and in Nicholson’s Jour- 
nal, 8vo. vol. ix. p. 204—207; and Lucas’s.furnace for 
cast-iron cutlery, in Patke’s Chemical Essays, vol. iv. 
Ess. 15. A furnace for decomposing the sulphate of bary- . 
tes, is described in the same work, vol. ii. Ess. 5. (c..s.) - 
FURNEAUX’s Istanps. The great continent of New 

Holland is separated from.Van Diemen’s Land on the 
south, which was during centuries believed to be an inte-. 
gral part of it, by a considerable expanse of water lately 
discovered, called Bass Strait; and numerous islands, 
some towards the centre of the strait, and some on the ree 
spective coasts are interposed between the two territories. _ 
These have been classed. into groups-by successive na- 
vigators, though with little regard to order, and with- 
out any decided analogies, One of the principal and» 
most comprehensive is Furneaux’s Islands, divided by 
Bank’s Strait 12.or 15 miles in width from the north- 
east extremity of Van Diemen’s Land, stretching from. 
about 40° 22" to 41° 27’ of South Latitude, and situated, 
with respect. to the centre of the group, ‘in about 148° 
of East Longitude, , 

far 



a the principal are Great Island, Cape 
_ Island, Clarke’s, eaten, capt 

FURNEAUX ISLANDS. 
Neither the exact number of islands composing this 

‘group, sup, nor their individual size, are completely ascer- 
tained : Barren 

and Babel 
Islands, besides many rocks and The first is 
not less than forty miles in length, and the second twen- 

. Almost all have good hi for shipping; but 
he channels among some of them are narrow, and of 
dan, navigation. : 

The basis of the greater part of these islands is a 
whitish granite, sometimes inclining to a reddish tinge, 
and full of small black specks, supposed to be tin, and 

municating a deleterious quality to water, as seve- 
a people died on drinking it. When exposed to heat, 
fumes escape strongly denoting the presence of arsenic. 
‘The hills rise to a considerable height; the highest is 
supposed to be 1200 feet, Those of Cape Barren Island 
are generally crowned with luge masses of granite ; and 
immense detached blocks of the same substance are 
scattered about on the rest. The lower parts of the 
islands are commonly sandy, or they have swamps and 
pools, where the water is usually of a reddish hue; in 
other places, it is fresh and aoa, although transient vi- 
sitors have denied its existence. fl 

_ The whole islands are overrun with brushwood, in- 
.termixed, in the more sheltered parts, with a few stunt- 
ed trees, never exceeding twelve feet in height, and 
_several low shrubs grow on the humid grounds, sur- 
rounding the margins of pools and swamps; but most 
_of the brushwood assumes a depressed and creeping 
form, particularly on those sides of the islands exposed 
to the more prevalent winds. A very singular and un- 
exampled feature is presented in some of the trees having 
undergone a partial petrifaction in Preservation Island. 
There, in a particular spot, none of them are thicker 
than a man’s leg ; all are decayed ; but while the up- 
-per branches consist. of wood, the roots at the surface, 
and the trunks tova certain height, are converted to a 
chalky substance. The interior central part is always 
circular, seldom of the same diameter or of the same 
composition ; and rings of the brown wood sometimes 
appear, on breaking over the trunks, as if the petri- 
faction were still incomplete. The vegetable produc. 
_tions of Furneaux’s Islands are scanty throughout ; and 
_it is to be observed, that although there are patches of 
»rich and fertile soil, and the most luxuriant growth of 
numerous plants in the vast extent of New Holland 
.and Van Diemen’s Land, a very large proportion of the 

- skirts, for the interior is yet unknown, consists of low 
sandy tracts, mt seen as if recently reclaimed from 
the sea, and where nature is seen in her most barren 

Two species of seals, differing in structure and ha- 
bits, frequent the shores of these islands, basking on 

' steep declivities, from whence they can easily precipitate 
themselves into the sea ; and they afford the three new 
greene of quadrupeds, the kanguroo, the wombat, and 

duck-billed ant-eater, all strangers to the older natu- 
ralists, because none exist on the four great continents of 
the world. The first is of a reddish brown species, weigh- 
ing 40 or 50 lib. now grown shy from incessant pursuit, 
and difficult to be cau, Re on account of its impenetrable 
retreats of tortishiwood. The wombat, whose flesh is very 
acceptable food, where quadrupeds are so scarce, was 
first seen on Clarke's and Cape Barren Island.” It has 
since been caught on the continent ; but its instinct is 
visibly modified by the presence or absence of danger, 
for it here feeds at all times, often foraging among the 
vefuse on the shore, while on the continent it never 
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leaves the holes where it burrows like a a until 
dark. The duck-billed ant-eater is esteemed a great 
delicacy. Speckled, yellow, and likewise black snakes, 
are seen on several islands on the confines of the brush- 
wood ; they have venomous fangs, but it is not report- 
ed that they have ever proved destructive. They fre- 
quently penetrate the burrows made by the sheer water 
or rust petrel, amidst the sandy tufts of coarse grass, 
probably’ in quest of the young. These birds occur in 
surprisin numbers, darkening the air at sun-set in 
their flight : they burrow exactly in the manner of rab- 
bits, and breed in their holes, and, in spite of the dis- 
turbance and destruction which they experience, th 
pertinaciously resort to the same spot. Penguins an 
other birds burrow in the same manner, in places sepa- 
rate and distinct from the petrels; and as the latter al- 
ways retire to the ground at night, the penguins, which 
have been shshered there the whole day, then regularly 
leave it. It is extremely difficult, and sometimes dan- 
gerous, to walk amidst da excavations formed by them, 
as people suddenly sink knee deep. The most valuable 
birds are the e and black swan; the former is nu- 
merous, it feeds on grass, and seldom takes to the wa- 
ter; the latter is rare, and frequents fresh water pools 
only, in the breeding season. 

Furneaux 
Islands, 
Fumes. 
—— 

urneaux’s islands were first explored by Mr Bass, pristory. 
s surgeon of the Reliance, and Lieutenant, afterward 

Captain Flinders, of the navy, in 1798. They were 
about the same time, and subsequently, resorted to by 
vessels from Botany Bay, in prosecuting the seal fishery, 
which was so profitable that a single ship captured 9000 
seals. Some years later, the French e ition of dis- 
covery examined the principal islands, and their ap- 
pearance and position here bian further explained by 
the elegant charts of Captain Flinders, published in 
1814. Previous to all these periods, however, one of 
them had afforded refuge to a shipwrecked crew, and 
it is not improbable that, during the frequent inter- 
course of the Dutch with their eastern possessions, the 
external islands may have been seen or visited. It 
must now be admitted, that an extensive portion of the 
coast of New Holland had, nearly two centuries 4 
been surveyed by them, though all remembrance of the 
fact was lost. Yet the slight sketches, which only af- 
forded scope for conjectures, are evidently the result of 
attentive investigation. 

Furneaux’s islands are probably of too little import- 
ance to become a permanent settlement. At present 
temporary establishments are formed upon them, by 
those engaged in the seal fishery, which is less produc- 
tive than it was originally. Besides, fresh water is 
scarce in general, the navigation is intricate, and the 
shores are frequently covered with the wreck of vessels, 
which repeatedly perish in the neighbourhood. See 
Collin’s Account of New South Wales, vol. ii. Peron 
Voyage aux Terres Australes, p. 351. Filinders’s Voyage 
to Terra Australis, vol. i. Introduct. p. 126. (¢) 
FURNES, Furna, a town of the Netherlands, situa- 

ted about three miles from the sea, on the canal which 
leads from Bruges to Dunkirk. Its fortifications were 
demolished in the years 1792, 1793, and 1794. The 
town house, which is a good building, adorned with 
figures of kings and princes, has a handsome tower 
with musical chimes. The town carries on a consider- 
able trade in corn, bees, cheese and butter. Its fairs 
are held on the 26th March, 5th May, and 3d October. 
Population of the town 3200. East Long. 2° 39/51”, 
and North Lat. 51° 4 23”, according to trigonometri- 
cal observations, 



Farrucka- 
bad 

Porth 
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FUR 
FURRUGKABAD, or the Happy Abode, is a town 

of Hindostan, in the district of the same name, and c¢a- 
pital of the province of Agra. It is situated at a short 
distance from. the west bank of the Ganges, and was 
built about 100 years ago by a Patan colony. The 
streets are wide, and the houses and open places are 
shaded with trees. In consequence of the vicinity of 
the British cantonments, the town is flourishing, and 
carries on a considerable trade. ‘There is here a civil 
establishment for the administration of justice, and the 
collection of the revenue. Close to Furruckabad is the 
town of Futtygur, where a brigade of troops is usually 
cantoned, East Long. 79° 33’, and North Lat. 27° 23’. 
See Valentia’s Travels, vol. i. p. 194, 
_. FURNITURE stop, on the organ, in music, is a dou- 
ble or triple, &c. range of pipes, sometimes called the 
mixture stop. The tune of these ranges of pipes are 
XXIV,.XXVI, XXIX, &c. respectively, above the pitch 
of the diapasons. This stop is rarely used but with the 
sesquialtera and other compound stops ; and this med- 
ley of sound to every note, is said by some to “ en- 
rich” the instrument: but whatever may prove to be 
their hitherto untried effect on a (Liston’s) Eunarmonic 
Organ, (see that article), the confusion of rattling loud 
beats, constantly heard on common organs using these 
stops, is not less offensive to good ears, than Dr Robert 
Smith has described in his Harmonics, 2d edit. pp. 80 
and 227. (¢) 

FURTH is a large and populous town of Germany, 
in the circle of Franconia, situated on the river Red- 
nitz, some leagues from Nuremberg, on the road from 
that town to. I'ranckfort, With the exception of the 
new parts of the town, Furth is very irregularly built, 
and is a mere mass of houses without order. Manufac- 
tures constitute the principal riches of this industrious 
town. Mirrors are made here to a great extent, and 
almost all those which bear the name of Nuremberg are 
manufactured at Furth. Each mirror, before it is fi- 
nished, passes. through the hands of more than twelve 
different workmen. Articles turned out of wood and 
metal, clocks, jewellery goods, chains of watches, nee- 
dies, buckles, snuff-boxes, and a great many other similar 
articles, are manufactured here. There is here also a 
manufacture of tobacco, which is successfully culti- 
vated in the neighbourhood. A_ considerable trade is 
carried on in’ wines, which are much esteemed, and 
which are made principally at Sommerhausen, Rund- 
suck, Sommerach, Westheim, &c. The commerce of 
this place is greatly facilitated by the junction of the 
Peignita with the Rednitz, which are then naviga- 
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ble to Mein. The Jews, ee eee ri 
pulation, are permitted to ‘a synagogue, a school, ° 
and a printing-office. Population 16,000. F 
FURTHCOMING, or Fortrucomine, in the law of 

Scotland, is that process by which an arrestment is fol- 
lowed up and made effectual. It is brought at the in- 
stance of the arresting creditor, who calls the common 
debtor before the j to hear sentence given, order- 
ing the debt to be paid, or the effects arrested to be de- 
livered up. ; 

The decree in an action of furthcoming operates as 
a legal assignation to the arrester, which cannot be de- 
feated by the poinding of co-creditors.’ See Arnrst- 
MENT. (2) 
FUSEE. See Timekeeper. 
_FUTTIPOOR, or Furrenpoor, is a town or ; 

village of Hindostan, in the province of Agra. It. 
encircled with a stone wall of great extent, built by the 
Emperor Akbar. The enclosed s does not seem to 
have been filled with buildings, and the inhabited part is 
an inconsiderable village. A hilly ridge of consi 
height divides this , and extends about 4 or 5 miles 
beyond the wall. The materials og which the houses 
are built comes from the neighbouring hills, which are 
composed of a greyish rock. On the highest part of 
the rock, near centre of the enclosure, stands the 
tomb of Shah Selim Cheestee, in consequence of whose 
devotion the Empress of Akbar is supposed to have be- 
come t after remaining several years barren. 
The approach to this mausoleum is extremely grand. 
An ancient palace of Akbar stands upon the same ridge. 
See Hunter in the Asiatic Researches, vol. vi. p. 75. 
FUZE. See Gunnery. . 
FYZABAD, or the Beautiful Residence, is a town 

of Hindostan, in the province of Oude, of which it was _ 
once the capital. It was founded by Sadalkhan, a Per- 
sian, who was forty years governor of the province. It 
is situated on the south side of the _ or Dewals 
river. The town is of considerable extent, and cori- 
tains many inhabitants, chiefly of the lower classes ; the 
merchant- , mon ey ae ae ee 
having removed to Ladkadar when the son of Sinjad ud 
Dowlah removed the seat of government to that town. 
The remains of a fortress aid of Sujad ud Dowlah’s 
ps with its extensive gardens, are still to be seen. 
he ancient city of Oude, or Ayodha, the capital of 

the he Ram, adjoins Fyzabad, East . 82° 10’, 
and North Lat. 26° 46’. See Hodge's 7 -and Fos. - 
ter’s Journey. 



Gannes, Gurnres, or Gaurs, worshippers of fire, 
is the name of a religious sect which has subsisted in 
Asia from a very ancient period. 

Mankind, in the most rude and barbarous state, are 
unavoidably sensible of the dissemination of light and 
heat by the sun. | His mee announces the day, 
while his absence covers the earth with darkness. is 
emanations are a powerful source of vegetation ; and 
summer, which ‘enables them to provide alike for tran- 
sient wants and future necessities, is denoted by his 
more protracted appearance. Hence it is not surpris- 
ing, if, in-grati for the benefits conferred by this 
luminary, some marks of adoration have followed, Men, 
in most and in most countries, have worshi 
the sun; and fire, in his:absence, has been substituted 
asa , under different characters. Among the 
ancient nations following this practice, the Romans are 
most familiar tous, who preserved sacred fire, which 
was never to be extinguished, and which was guard- 
ed by the vestal virgins. But, anterior to their era, it 
appears that the worship of fire was widely spread over 
rove, i pe rien eras established form, acknow- 
edged and receiv: a roportion of the inha- 
bitants long before the birth of Christ. A celebra- 
ted phil er, Zoroaster, is reported to have either 
founded a ‘sect distinguished from all others by the 
adoration of fire, or, which is more consonant with 
the customs of mankind; to have reduced the practice 
to systematic order. Miraculous events attended his 
origin; his life was, like that of all other lawgivers, 
a tissue of extraordinary occurrences; and, accord- 

. Ing to'some of his followers, he was taken up into 
heaven, instead of dying a natural death. Zoroaster 
was born about 589 years ‘before Christ, and his dis- 
ciples subsisted in Persia until the overthrow of Jez- 
dedjerd, king of that country, by the Mahometan Ca- 
liph Omar ; whence historians date the era of the mo- 
dern Gabres from ‘the ‘first year of the reign 
sovereign. Some months after the death of Jezdedjerd, 

Gabres the persecution of thé M: tans induced many of 
them to withdraw to Kohistan, a mountainous. dis- 
‘trict in the present province of Khorassan, where they 
dwelt for an’-hundred years. They subsequently emi- 
grated to the island of Ormuz, in the Persian Gulf, 
where they remained fifteen years stationary ; and then, 
sailing for’ India,‘ landed ‘at Diu. But, on consulting 
certain oracular declarations in their sacred ‘writings, 
they discovered that their residence was not auspicious 
here ; fi lh apcenne. themselves to the sea, 
réached a fertile part of the ‘coast, having experienced 
a frightful tempest on the voyage. The prince of this 
territory received them favourably ; but observing them 

servance of five s te conditions, before granting 
them permission to land ; namely, that they should ex- 
plain the mysteries of their faith, lay aside their arms, 
a the language of India, and also that their women 
should appear unveiled, and that their nuptials, accord- 
ing to the custom of the country, should be performed 
at night. The Gabres, finding nothing in their books 
adverse to these conditions, gladly assented, and land- 
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to be numerous and well armed, he engaged the ob-— 
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ed, professing their desire for peace and tranquillity. ¢, 
On the other hand, the Indians, discovering ‘the om ae 

of some of their principles to their own, permitted Account of 
em to settle where they ose; and a portion of ground ‘heir remo- 

being selected, they built a city on it, which was cal. Y*!* India. 
led jan. Probably, in relation to the place from 
whence they had emigrated, they are more generally 
called Parsees, and have subsisted towards a thousand 
years in Guzerat and other parts of the coast of India. 
Soon after their arrival, they obtained a new grant of 
land, whereon they erected a temple dedi to fire, 
in pursuance of a former vow, if they should escape the 
storm that had assailed them. Here they remained 
united for about three centuries after the death of Jez 
dedjerd, when they di ed to Baroach, Surat, and’ 
other places, while, in the lapse of two more, their city 
was gradually tbat on he ‘sovereign of Guzerat, 
however, being threatened by an invasion of Maho- 
métans, anxiously. recalled them, on which occasion. 
1400 were found capable of bearing arms; but many 
of their number fell in an engagement with the enemy. 
Their city was Bs d, and the survivors fled, carry- 
ing the sacred fire along with them, in quest of another 
establishment, which they successively found and aban- 
doned. The fire was conveyed from place to place 
during several centuries, and at last the Gabres found 
an asylum in Surat, Bombay, and various settlements 
on the coast of Malabar, where they enjoy the full and 
undisturbed exercise of their religion. 

Part of the original stock remained in Persia, their Account of 
native country, where they seem to have experienced the Gabres. 
even a harder fate than those who emigrated. In con- ™ Persia. 
sequence of the oppressions of their conquerors, the 
arts known among them declined, they lost all know- 
ledge of their own origin and history, and became a 
poor and degraded race. At present they are. treated 
with the utmost rigour, and most of them have, in con- 
sequence, been compelled either to emigrate, or to ab- 
jure the religion of their ancestors. In addition to 
other oppressions, they are subjected to a capitation 
tax of twenty piastres by the Persian government. The: 
greater proportion inhabit the shores of the Caspian ; 
and the cities of Ispahan, no longer the capital of the — 
empire, Yezd, and Kerman. The suburb of the first, 
which they occupy, is called Gaurabad, and in the . 
same quarter is a. bri called the Gaurs Bridge. 
About a fourth part of the population of Yezd, which 
contains 20,000 houses, consists of Gabres. But the 
principal resort of old,. though now exhibiting only a 
few scattered Reger Sis was a place in the neighbour- 
hood of the'city of Badku, on the peninsula Abscharon, 
on the Caspian Sea. Here a natural phenomenon has 
seryed to promote their faith, and rivet them in the ado- 
ration of fire. About 10 miles north-east of the city, is 
what is called Atash Kudda, or fire temple of the Ga- 
bres, a remarkable spot, something less than a mile in 
circumference, from the centre of which a bluish lambent 
flame is seen to arise. When the wind blows, it is ele- 
vated to about eight feet in height, but it is lower in 
still weather. All around. this place an‘ invisible va- 
pour escapes on digging up two or three inches of the 
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earth, which is inflamed on the application of fire ; nay, 
if a cane tube, or one of paper, be inserted so deep m 
the ground, and a light applied to the orifice, a flame 
resembling that of spirit of wine immediately bursts 
forth, which does not ly the tube, provided the, 
edges be covered with clay. Several temples, appa- 
rently of simple construction, lately stood in this neigh- 
bourhood, and, among others, a small one, where a 
flame issued; from-a hollow cane near the altar. De- 
votees were to be seen, about forty or fifty in number 
at a time, who had made expiatory pilgrimages hither, 
and _ subsisted on wild celery, a kind of Jerusalem ar- 
tichoke, and other roots, while they remained. They 
affirm that this.fire has burned since the flood, and be- 
lieve that it will last until the end of the world. So 
singular a phenomenon cannot but deeply impress the 
uncultivated minds of the Easterns, who would rather 
seek its origin in some supernatural cause, than endea- 
vour to explain it by the combination and action of the 
different substances of inanimate matter. 

_ According to the principles of the Gabres, their sacred 
fire should be found in every.town or settlement, and 
ought never to be extinguished. If compelled by the 
pressure of circumstances to remove, it ought to be car- 
ried along with them ; and it; has thus been transferred 
from place to place in India, while preserved in vigour, 
during 800 or 900, or.perhaps 1000 years. Some time 
ago, when from invasion, or another cause, the whole 
Gabres were obliged to fly, and their houses were 
burnt, the temple, or edifice containing the sacred fire, 
was preserved, which they ascribed to its innate powers 
of protection. Concerning this element they entertain 
the most extravagant ideas, though its worship be sub- 
servient to that of Hormusd, a divinity the source of 
all pssst They maintain, that an original principle, 
analogous to eternity, (at least nothing more definite 
can be explained by it,) created light, water, fire, Hor- 
musd the author of good, and Ariman the author of 
evil; but speech preceded all creation, for by its in- 
‘fluence the eematinn of beings was effected ; Hormusd 
is adored for his beneficence, and Ariman held. in de- 
testation on account of his malevolence. The sacred 
fire Behram, which is the guardian of the country, is 
the extract of 1001 fires, taken from 15 other Fis 
It must be preserved unextinguished in absolute puri- 
ys and many sacred offices are performed before it, ei- 

er by priests in their temples, or by individuals in 
private. In the former it is kept up simply, we con- 
ceive, by a supply of wood. It is watched night and 
day by priests, and burns on a vase contained within a 
grating, which none other may approach. The light 
of the sun being brighter than fire, is excluded from 
their temples ; and if any person of different, tenets 
should approach, the | Rai consider themselves defi- 
Jed, and have to undergo purification. Independent 
of this care of the sacred fire, they entertain a venera- 
tion for the.element in, general. When once kindled, 
they deem it sacrilege to extinguish it unless bya 
particular method: A candle must either burn to the 
end, or, if they wish to spare a portion, a small part 
next the wick is cut off, and, being carried to the 
hearth, is left toburn out. A light is blown out by the 
wind of a fan or the hand, but never with the breath, 
for that is impure; and should their houses take fire, 
instead of extinguishing the flame with water, the 
surrounding parts are pulled down, or removed, in or- 
der that it may go out of itself. In short, their gene- 
ral principle is, to allow it to come naturally to a close, 
and not abbreviate it by violence. The Gabres keep 

different festivals, continuing six days, as at the begin Gabre 
ning of the year; six particular festivals afterwards, = 
each of five days ; and a festival the last ten days of the 
year, during which they believe that the souls of the 
virtuous descend to within three bow shots of the earth, * 
They also observe the anniversaries of their own birth, 
and that of their children. But these festivals are diffe- 
rent in different places, and some in Persia are unknown 
in India.. Their prayers are numerous ; they are offer- 
ed up not only after natural operations, but, on cutting 
their hair or nails, the fragments of which are preser- 
ved to be laid in their cemeteries. 4... =... 

Marriage is a favourite condition among the Gabres,: Marriage 
and sterility a reproach. . A man is entitled to haye only ceremonies 
one wife, but should she have no offspring, he may, 
with her consent, take another, the first still continui 
to dwell along with him. But the same privilege is 
not allowed to.a wife. In Persia, it has been affirmed 
that a man might marry five wives, though only the first 
was to be considered the true and legitimate dnt and 
hence a preference over the rest. The husband was 
entitled, however, to repudiate her at the end of seven 
years if she remained sterile ; as also for adultery, or 
a from her own religion. It is added, that if ' 
the wife repented of her offence within a year, and did. 
penance during three years, the parties might be re- 
united. Perhaps these points are not sufficiently esta- 
blished, and the authors who have treated of some of. 
them are not aware that marriage is considered to be . 
of five different kinds. When a young female has at- 
tained maturity, she may demand that her parents shall 
provide a husband for her ; and if they disregard her re- 
quest, it is a culpable neglect; but if she, on her part, 
refuses marriage, and dies a virgin at eighteen, her soul 
is believed to remain in hell until the resurrection. 
The marriages of the Gabres are performed with great | 
pomp and solemnity, 2000 guests being sometimes in- 
vited in India, while all the friends and relatives of 
the patos are clothed in their most splendid attire. A 
prodigious display of lighted torches appears, and a 
numerous procession is attended by noisy musical 
instruments.. The ceremony is then performed by a 
priest, and the wedded pair occupy their own proper 
residence. By a special r tion, which has prevail- 
ed nearly 150 years, the Gabres of India never pre- 
sent any thing at the great entertainments which em- 
bellish their marriages that has had life in it, be- 
cause there are always numbers of Indians invited to 4 
participate. a 

But amidst the most singular customs, which have Mode of — 
ever been witnessed among mankind, is the conduct. of dispo 
these people in the di of their dead. They.are ‘et 
neither interred nor burned, but exposed to be devour- : 
ed by beasts of prey. Perhaps there is. no custom or 
the present day, however extraordinary, that, we cannot 
trace in the records of antiquity ; and few which were 
practised in the most remote ages, are altogether extir-. 
pated among modern nations. Herodotus, and after 
him Strabo, acquaint us that the Magi, who were the 
original race now described in these pages, did not in-. 
ter the bodies of their dead, but exposed them to beasts 
of prey. . The Hyrcanians, or natives of Irak, as we 
denominate it, had dogs trained, if they could require 
any training, to devour the dead; and the Bactrians 
were so tenacious of this fashion, that when Nicanor, 
governor for Alexander, wished to abolish it, he was 
very nearly losing the whole province. According to 
Justin, the Parthians exposed the dead to be devoured. 
by dogs and birds, and afterwards buried the naked 
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bones. The ancient inhabitants of India left the bo- 

~ diés of their deceased relatives to be devoured by vul- 
_ tures, which were possibly viewed as sacred birds. 

#lian s of aination or tribe, the Barcxi, which 
burnt those who died by the course of nature, but others 
who fell in battle were to be devoured by vul- 
tures, because these birds were held to be sacred. The 
modern’ Gabres, or Parsees, the worshippers of fire, 
expose their deceased relatives as a prey to vultures, 
whether in Persia or ee ceed a ert 
to expire, a prayer is whispered in his ear, and a dog 

betare tins 3 but it is important that the ani- 
mal should look in his face, which is obtained by placing 
some meat in that direction. Two dogs must be brought 
for a pregant woman ; or if no dogs can be procured, 
means should be used to attract the attention of the 
bird that is to prey on the body. It appears that this 

of the ceremony may be until carrying 
the body ‘to be deposited in the sepulchre, which 

is either done in silence attended by a numerous as- 
semblage, or while women chaunt a kind of requi- 
em. “Phe repository of the dead is a circular edi- 
fice, or low tower, open above, with a stone floor, ele- 
vated from the ground to receive the bodies, and in- 
clining towards the centre. By the letter of the law, 
this sepulchre, which is called Dakhme, should stand 
only on a hill, and be demolished every 50 years, to ex- 

- pose the earth to the light of the sun; but probably 
neither of these conditions are fulfilled, and we only 
know that are from towns. Several are seen 
at Bombay and Surat ; the largest about 55 feet in dia- 
meter, and’ 25 feet in height, built up to within five 
feet of the top, and having a well or sink of 15 feet dia- - 

- meter in the center. There are three concentric grooves 
or compartments around the sink for receiving the be- 
dies, which are loosely wrapped in cloth, the outer for 
the men, the next for women, and the interior com- 
partment for the bodies of children, all with connect- 
ing channels to drain off the fluids, into which they are 
partly resolving by the progress of decay. Nothing 
can be more horrible than the spectacle presented here, 
whether in the various stages of putrefaction, in its 
most unsightly form, in the disjointed and mangled 
fragments of the human frame, the overpowering foe- 
tor emanating from the corpses, the presence of the 
vultures greedily devouring their prey, or glutted with 
human flesh scarcely able to take wing, altogether 
forming such a combination, as the strength of living 
man can with difficulty resist, But the natives have no 
such feelings; on the contrary, they look for auspici- 
ous omens in the very eye which shall be first torn from 
its socket. Atter a certain interval, the bones are col- 
lected towards the sink with iron rakes, and the com- 
munication of subterraneous. channels prevent it from 
being choked up. The body first interred in a new- 
constructed Dakhme ought to be that of an infant, the 
child of a priest. 
The Gabres nourish a strong predilection for some ani- 

mals, and entertain a corresponding aversion for others. 
Cows and dogs are in great estimation. They have an 
antipathy to cats, insects, and reptiles, from believing 
them created by Ariman, the source of evil; and 
Tavernier says, that in Persia:the women destroy all 
the frogs on a certain day, because a prophet re Ro 
they principally venerate, was once disturbed by these 
animals, But the zeal of this author for the Catholic 
faith has led him, according to his own acknowledge- 
ment, to expose only what is most absurd in the reli- 
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gion of the Gabres ; hence his accounts, which in some Gabres, 
things are manifestly erroneous, must be read with cau- 
tion. 

This sect seems to exist in much greater purity in 
India than in Persia. Their ceremonies, even some 
of the most important, are, extremely different; and 
those of the Persian Gabres are compounded ‘of the 
principles of the Christians and Mahometans along 
with tn own. The earlier doctrines of Christiami- 
ty, and many points of Jewish history, are ci« 
ally to be recognized in the baptism of their chile . 
the history of their prophets, the escape of the sa- 
cred fire in the semblance of a white dove, and the 
like. Probably these have been introduced by the de- 
cline of learning, and from the influence of their priests 
being unable to preserve their original faith in its 
purity. But the reverse has succeeded in India, where 
the Gabres practise their worship undisturbed, and have 
preserved some of their books of the law, written ina ~ 
‘peculiar character, until the present era. 

The moral character of these people is universally 
‘esteemed. They are quiet, inoffensive, and industrious. 
At Bombay and Surat, but especially the former, where 
they are best known, thef are highly respected, and- 
one of the most wealthy some years ago charitably 
maintained 2000 persons of all different tribes at his 
own expence, during a time of famine. They are 
among the richest inhabitants of the island, and are 
accustomed to give the most magnificent entertainments 
to Europeans, while no one of their own sect is left 
destitute, so much are they distinguished for munifi- 
cence and liberality. 

See Hyde Religio Veterum Persarum. Zend- Avesta, 
tom. ii. iil. ; Moore’s Narrative of Little's Detachment, 
p- 383 ; Ovington’s Voyage to Surat ; Hanway’s Tra- 
vels, vol. i. p. 263; Abu Taleb’s Travels, vol. ii. p. 
386; M‘Donald Kinneir’s Geographical: Memoir of Pe. 
sia; Justin, lib. xli.; lian, lib. x. cap. 22. _(¢ 
GABS, the name of a town of Africa, situated on the 

south-east part of Tunis, ina bay of the Mediterranean. 
It was the Epichus of Seylax, and the Tacape of Pto- 
lemy and Pliny. Dr Shaw informs us, that the rnins 
of this ancient city are still to be-seen upon a rising 
ground, at the distance of half a mile from Gabs, ha- 
ving been formerly washed by the sea, which here form- 
ed a bay nearly half a mile in diameter. The greater 
part; however, of this bay is now filled up and gained 
from the sea. Among these ruins are some beautiful 
granite pillars, about twelve feet long, and all of them 
square: a forn’ which Dr Shaw had never seen in any 
other part of Africa. There are several extensive plan- 
tations of palm trees at Gabs, but the dates are much in- 
ferior both in taste and size to those of Jireed. The prin- 
cipal trade of the place consists of the al-hennah, which 
is cultivated to a-great extent in all the gardens. “ This 
beautiful odoriferous plant,” says Dr Shaw, “ if it is 
not annually cut and‘ kept low, as it is usually in other 
places, grows ten or twelve feet high, putting out its 
flowers in clusters, which yield a most grateful smell, 
like camphor. The leaves of this plant, after they-are 
dried and powdered, are disposed of to good advantage 
in all the markets of this kingdom: For with this all 
the African ladies that can purchase it, tinge their lips, 
hair, hands, and feet, rendering them thereby : of’ 2 
tawny saffron colour, which, with them, is reckoned a 
great beauty. The al-hennah; no less than the palm, 
requires to be frequently watered ; for which purpose, 
the river that runs through these plantations is cantoned , 
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out, as it seems.to have been in the time of Pliny, into 
a number of channels. Distance from Tunis 57 1 
south, from Wood-riffe three leagues, and from Ella« 
maite 12 leagues. _ The baths of Gabs, or the Aguas 
Tacapitanas, are situated at Elhammah, about four 
leagues to the westward of Gabs, and are described by 
Shaw. East Long. 10° 2’, North Lat. 34°, See. Sey- 
lax, Perip. p. 46; Ptolemy, lib. iv. cap. 8 ; Pliny, lib. v. 
cap. 4; lib, xviii. cap. 22 ; Strabo, lib. xvii. p. 1188 ; 
and Shaw’s Jravels in Barbary and the Levant, chap. 
iv. p: 213. 

GADES.. See Capiz. 
GADOLINITE. See Mineraroey. 
GADUS. See IcutuyoLoey. 
GAEL... See Certs. 
GAERTNER. See History of Botany, p. 34. 
GAETA, or Gareta, the Cajeta of the ancients, is 

the name of a sea port town of Italy, in the kingdom 
of Naples, and province of Lavora. It is situated on a 
peninsula, which is joined to the mainland. by a nar- 
row isthmus. .The fortress, which was erected by Fer- 
dinand II. of Arragon, stands upon the rocky promon- 
tory ; and when seen from.Mola,. it forms a very stri- 
king object, with its white ramparts presenting to the 
eye, one above the other, its stages of angles and bat- 
teries. The sea floats into its moats, which are both 
broad and deep, Its harbour, which is well described 
by Homer, still exhibits. the same character, It was 
anciently repaired 5: Antoninus Pius... The streets of 
the town are neatly built and well paved; the houses 
are built on porticos; and the general. appearance of 
the town is lively within, and picturesque without. 
«© The cathedral,” says Mr Eustace, “ thoughnot large, 
nor highly decorated, is well proportioned, well light- 
ed, and, by the elevation of the choir, admirably calcu- 
lated for public worship. The font is a fine antique 
vase of white marble, with basso relievos, representing 
Athamas, Ino with a child in her arms, and a group 
of Bacchantes. The sculptor was an Athenian ; but 
such a vase is better calculated for a gallery of an- 
tiques than for the plice where it now stands., Oppo- 
site the great portal of the cathedral rises: an antique 
column, marked with the names of the winds in Greek 
and Latin. 

The tomb of Munatius Plancus stands, upon a bold 
eminence, on the neck of land. which joins the penin- 
sula to the continent. Like that of Adrian, it is round, 
stripped of its. marble casing, and converted into a 
tower with battlements.. The gulf abounds with fish, 
particularly sturgeon, from which. caviar, is made. 
Gaeta is the see of a bishop, suffr of Capua, Dis- 
tance from Naples 40 miles north west’; from Mola 
four miles by land and two by water, East Long. 
13° 28’, North Lat. 41915’. See Homer Odyss. x. 107 ; 
and Eustace’s Travels, vol..i. p. 475. 
GAGE. See Pneumatics. 
GAINSBOROUGH, a town of England, in the 

county of Lincoln, is pleasantly. situated on the eastern 
bank of the Trent, which here separates Lincolnshire 
from Nottinghamshire. The town is clean, well paved 
and hehted, and. consists chiefly,.of \one long street 
parallel to the river. The principal. public buildings 
are the, church, the town-hall, the old-hall or pa- 
lace, the theatre, and the bridge. The.chureh; which 
is an irregular building, in a very bad style of ar- 
chitecture, was lately rebuilt at the expence of the in- 
habitants. The pulpit cloth and cushions are made of 
crimson brocade velvet, trimmed with gold; and they 
are made of materials which were taken in 1743 at the 
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baba phi Ipcisingen The ‘town-hall, which is situated 
in the market-place, is a brick edifice, with shops bes 
low it and the jail: it is used occasionally as an as- 
sembly room. The ‘old -hall or palace is» a Gothic 
mansion, situated at the north-west end of. the: town. 
It consists. principally’ of oak. timber) framing; and 
forms three sides of 'a quadr: open. to the south; 
It has a tower 78, feet high, andthe whole building 
was about 600 feet, square. » The moats/with which it 
was once surrounded’ are ‘still visible. . It is mow cons 
verted into apartments) for families... The theatre: isoa 
small but very handsome modern. building... The bridge, 
which is very elegant, ‘consists of three elliptical,arches. 

_ It was completed in 1791; and, being» private property, 
a toll is exacted. There are several meeting-houses in 
the town, and some good charity schools,’ This:town 
has a small share in the Baltic trade, and it carries on 
a considerable trade in corn. and. other»commodities 
to and from the coast. Vesselsof 150/tons burden can 
come to the town with the tide. .'The'trade of Gains- 
borough is greatly facilitated by the Readley Canal, 
which opens a communication, with Yorkshire ; me? 
the Chesterfield. Canal a communication is opened wi 
the counties of Nottingham and Derby. r 

About five miles to the south-east’ of Gainsborough 
are vestiges of the city of Sidnacester. On a ridge 
along the banks of the Trent; about half a mile to the 
north of Gainsborough, are some embankments called 
the, Castle Hills. The central éncampment contains an 
area of 510 feet in circuit, and: is surrounded: by a 
double fosse and vallum. The circular part appears to. 
have been a Roman work, and the rest is Danish, 
Horse races are annually held at Gains! 

The following is the statistical abstract for the town 
and parish in 1811: 

Inhabited liousés'*-" ESS 
Number of families. . . . . . « «© 1227 
Families employed in agriculture . . . 49 
Ditto in trade and manufactures 628 
Males . Pate ean ie ahs ei 2446 
Memes Uo a ek nee 2746 
Total population . . . . 5172 

See the Beauties of England and Wales, vol. ix. p. 
671. 
GALANGAL is the name of a medicinal root, and 

the produce of a plant of the same name. There are 
two kinds ef galangal, the t and the small; the 
last of which is generally held:in the greatest estima- 
tion. The great galangal is a tough woody root, about 
1} inch thick. It is whitish withm and brown with- 
out, and has a thin bark, covered with rings or circles 
about one-fourth of an inch distant. It/has a bitterish 
and a somewhat aromatic: taste: The small galangal, 
which is superior in all its qualities to the galan- 
gal, is a much shorter and smaller root, of an irregular 
form. It is commonly the size of the little finger, be- 
ing seldom more’ than half’an inch thick, and two 
inches long. It is of a pale red colour, with a small 
admixture of brown on the inside, and of a brownish- 
red colour onthe outside, and is surrounded ‘with ma- 
ny circular rings, that project a little: beyond the rest 
of the surface, It is/not heavy, but its texture is firm 
and compact. It cuts with difficulty with a knife, and 
leaves a polished surface. Small galangals must be cho- 
sen full and. plump, of a bright: colour, compact and 
sound, and leaving an ail and* unsupportably hot 
taste. 

The permanent duty upon galangals is £1, 8s. per 



VW GAL Ui! 
owt. and theywar duty 9s, -4d.;, amounting, in all to 
£12173 40 bo biter ath 
The following ‘Table shews'the quantity of this root 

he years 1804 to. 1806 inclusive :. © seed 
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of rectified spiri 
shew its q 
andjleaving the impurities:, .-¥V we Rend 
it of little value,..it is best by enclosing it in a 
bladder,, and keeping, it in boiling water till it melts or 
becomes soft enough to be strained by pressure through 
a hempen. cloth, . If this process be skilfully managed, 
the glam loses but aap the essential oil, some 

ich, is.generally carried off in-evaporation.”__ 
The, following, is an account of the quantities. im- 

ported.and.sold at the East India, sales in the years 
1804 to 1808 inclusive, with the sale amount and aver- 

en its ness. renders 

Twelve ewt. of galangal are: allowed.to.a ton, See 
Lewis's Materia Medica; and Milburn’s Oriental Com- 
merce. 

_ GALAPAGOS, or Tortoise, or ENCHANTED IsLaNDs, 
are the names which have been given to a cluster of 
desert. islands: situated. in the Pacific Ocean, in East 
Long. 268°.18’; and, South Lat. 1° 22’...They were 
first discovered-by the; Spaniards, and have.been since 
visited. by Dampier and. Vancouver.. The southernmost 
island is about 4 miles in circumference, and the north- 
ernmost about 14 mile. Most of these islands are flat, 
and selomabhs high... Four or five, of the. most eastern 
are rocky, hilly, and barren, producing nothing but 
some-shrubs on the shore. Others. of this cluster pro- 
duce trees of differen a sorta enchipyanre ohithe mane 
western of the group, which are 9 or 10 leagues long, 
and six or seven broad, large and tall trees, especially 
mammee trees, grow in extensive forests. In these large 
islands, the rivers are of a tolerable size. See Dampier’s 
Voyage round the World, vol. i. and Vancouver's Voy- 

ee 
“SG ALASHIELS. See RoxpurGusuire. 

. GALAXY, or Minky Way. See Astronomy. 
-GALBA.. See Rome. 
GALBANUM is the name of a gum which exudes 

naturally from the joints, or is obtained by incision from 
‘the stem of an evergreen plant, which is found in Per- 
sia, Arabia, and some parts of Africa, The following 
excellent account of this gum, as an article of commeree, 
is given by Mr Milburn. 

“ Galbanum is a gummy, resinous, rather unctuous 
substance, sometimes in the natural or tears, but 
more frequently in. masses com of a number of 
these blended together. The drops, when perfect, ap- 
proach near toa roundish or oblong figure ; but they 
commonly lose their form in the masses, _ These are 
pale coloured, semi-transparent, soft, and tenacious. In 
the best. specimens, they appear composed. of clear 
whitish tears, often intermixed with stalks and seeds of 
the plant.. When fresh, the masses and tears are white, 
and. with age change to yellow or brown. 

«* When the tears can be procured, they are to be 
preferred to the masses or cakes.. These tears should 
be fattish, moderately viscous, and glossy on the sur- 
face; such as are too fat, of a dark brown colour, and 
mixed with sticks.and other foreign substances, are to 
be rejected... The best cakes are those of a light yellow 
colour, of a > piercing, and, to most :persons, a 
isagreeable smell, of a bitterish warm taste, not very 

humid, nor yet quite dry, being of a nature between 
a and a resin, flaming in the fire, and with diffi- 

‘dissolved in oil. ‘The fewer chips, dirt, stalks, or 
other impurities, the better. A mixture of two parts 
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Average 
. March;Sale..|_ Sept. Sale. Total. per Cwt- 

Years. Price. 

1804 C 
1805 £199 | 42 
1806] .. “2 57 
1807] .. on « 
1808 ie 

Cwt. Gwt. |, Price Cwt| Price. | £.-# d. 

15 | £241 [16 
66 | 5981/9 
57 | 238 | 4 

15 | £241 
399 
238 

24 

Sixteen.cwt. of gum galbanum is allowed to the ton. 
The permanent duty. is £2, 4s. per. cwt, and the tem- 
porary or war duty £1, 8s. per ewt. ; making in the 
whole £5, 12s. per cwt. 

GALEN, one of the most celebrated eee of an- 
tiquity, and singular for the unbounded sway which his 
opinions long maintained over the medical world. He 
was born in the 131st year of the Christian era, in Per- 
gamos, a city of Asia Minor, of which Esculapius, the 
god of medicine, was considered as the protector. This 
circumstance, and the consequent attention which its 
priests paid to the medical art, probably rendered ita 
place well fitted to cherish in. an ardent mind a zeal for 
medical pursuits. He flourished in the reigns of M. 
Aurelius, Commodus, Lucius, and Severus. He en- 
joyed great advantages from. the literary and scientific 
attainments of his father Nico, 2 man of considerable 
wealth, and highly for his exem temper 
and virtue, as well as for his eminent knowl in li- 
-terature, geometry, astronomy, andarchitecture. His 
mother is described by him as a woman of strict virtue, 
and an excellent economist, but unhappy in her temper, 
often quarrelling with her husband, and even biting 
her domestics. 

His preliminary education, consisting) in grammar, 
arithmetic, geometry, and astronomy, was continued 
‘till he was fifteen years.of age. In these branches he 
discovered a ready capacity anda retentive memory, and 
hisattainments far exceeded. those.of his fellow scho- 
Jars. _He then turned:his: attention to logic and philo- 
sophy. He: studied the system of the Stoics, by at- 
tending the prelections of Philopator, and reading the 
-works.of Chrysippus. On the latter he wrote a com- 
ment during his early studies. From the Stoical disci- 
pline he is considered as having greatly profited, by ac- 
.guiring principles of rigid self-government, which arm- 
ed hi inst the licentious manners.of that age. He 
studied the Platonic philosophy under Caius, a fellow 
citizen, aman of singular worth-and iticorruptibility of 
character. To these studies he was, probably indebted 
for the elegant direction which was given to the natu- 
ral fervour of his mind. His father also gave him an 
opportunity of learning:the Epicurean philosophy, un- 
der an Athenian who settled in Pergamos. On the 
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various systems of the day, he 80 far made up his mind, 
as to write dissertations on their’ merits. In these“he 
gave a share of praise to each, with the exception of the 
Epicurean, which he rejected and opposed.’ “His early 
studies were not undertaken with any view’ of rising 
in the world, but purely as conducive'to the improve- 
ment of his own mind, andthe rational ‘enjoyment of 
life. But a resolution to cultivate a philosophy which 
excludes all exterior glory, very often proves unsteady, 
especially where prospects of utility to mankind ‘seem 
to exact from an accomplished mind a devotedness to a 
public life. |The destinies of Galen were widely dif- 
ferent from these original views. In his seventeenth 
year, he was determined, by a superstitious regard to a 
dream-of his father’s, to apply to the study of medi- 
cine. ‘His previous liberal education had so far enlar- 
ged his mind, as to impress him with the propriety of 
combining with his new pursuits the prosecution of his 
philosophical studies. Natural philosophy, in a parti- 
cular manner, appeared. necessary, for the purpose of 
cultivating a thorough knowledge of the physical qua- 
lities of those objects which medicine comprehends, 
He carefully weighed the’ merits of the various medi- 
cal as well as philosophical systems, and made himself 
a complete master in the art of reasoning, as practised 
by the ancients. Possessed of Se ees to guide in 
some measure his own studies, he changed his teachers 
whenever he perceived that no improvement ‘was to be 
derived from them. Hence it was an honour to have 
him for a pupil, and to the sophists of the day he was 
not a little formidable. Some of his studies were pro- 
secuted at Corinth, others at Smyrna. Afterwards he 
went to Rome, where he embraced an opportunity of 
studying with the teachers belonging to the three me- 
dical sects, the Rational or Dogmatic, the Methodic, 
and the Empiric.. He maintained a uniform respect 
and. attachment to all his teachers, but in none did he 
ever repose blind admiration or implicit confidence. 
Determined to take nothing on mere report, which it 
— for him to examine with his own eyes, he 
travelled for the express purpose of seeing the different 
articles of the materia medica’ in their native'country. 
He went to Palestine to see the opobalsamum and bi- 
tumen, -and to Lemnos to see the celebrated Lemnian 
earth. He reviewed the metallic productions of Cy- 
prus, and brought home, for the use of his country- 
men, quantities of the mineral substances which: went 
under the names of Cadmia, Pompholyx,' Diphryges, 
and Chalcanthus. He also examined the articles of 
diet used in different countries, and pointed out those 
which he considered as most proper for the sick. 

After along residence in ‘Alexandria, and a course 
of travels which he had performed «in Egypt, he re- 
turned at the age of 28 to practise medicine at Perga- 
mos.' He communicated to the medical men‘of that 
ity the’ information which he had collected, and di- 
rected them in a variety of experiments: on the virtues 
of medicinal plants. He was honoured with the medi. 
cal charge of the gladiators, and gained: no smallcre- 

’ dit by the success with which he treated their wounds, 
A sedition arising in) Pergamos, he repaired to Rome, 

where he soon acquired very high celebrity by his pro- 
fessional success inthe diseases of some conspicuous 
individuals. . He cured Eudemus the philosopher of an 
intermittent fever, which had been previously misma- 
naged. He gave remarkably accurate predictions of 
the future course of various. cases of disease, “and dis- 
played great address in tracing some instances of. in 
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disposition to maladies of the mind.’ When called'to — 

ed her illness. to have ori- = 
affection, and discovered the in- ‘ nis rhea 

the wife of Justus, he 
sinated in an amorous 
ividual' who was the object of her lish 

ment. co rine pane gor seers Re servant to whom 
he was called, proceeded from the essing influence 
of fear; and it appeared, onenguiry that this paren 
was unable to give a proper account of mnget! ya 
which had been committed-to-hischarge.. In short, 
Galen seems to have’ shione as an accurate student of 
the phenomena of’ disease, and-to have applied to:pro- 
fessional uses a-general and ready opuledge of ‘the 
human heart, SR Bech herd Cabell ha stent! sf 

At Rome he was intimate with the first characters 
in the literary world, such as Eudemus and Alexander 
Damascenus, two celebrated Peripatetic teachers, and 
Sergius Paulus the prietor, a man of consular dignity, 
the most eminent man in Rome for intellectual accom- 
plishments, and for ability in the management of state 
affairs. The en success of Galen, his growing cha-« 
racter, and the high remunerations which he some- 
times received,. excited the hostility of his competitors, 
most particularly among the sect of the Methodies 
whom he oppesed, and who at that time'were in high 
credit. They represented his success in’ practice, and 
the accuracy of his predictions in disease, as entitely 
the effect of accident. The latter was sometimes ascri- 
bed by them to the art of magic. The annoyance 
which he stistained from this ition, and the break= 
ing out of a plague in the city of Rome, determined 
him, in the 37th year of his age, to leave that city, and 
return to his native country. ‘But he had not remain 
ed long there, when he was invited to attend the Em- 
peror M. Aurelius in Aquileia, and in the train of this 
emperor he returned to Rome. Aurelius gave him the 
charge of his two sons, Commodus and Sextus, during 
his absence in the German war, Galen ingratiated 
himself at court, by performing some successful cures 
on Commodus, and by showing the ‘accuracy of his 
judgment in the prognosis which he pronounced of'an 
acute disorder with which Sextus’ was affected. When 
‘tthe emperor himself was afterwards ‘seized with sick: 
ness, Galen told him that it was entirely the effect of 
an overloaded stomach, and gave him relief by a suits 
able prescription. » This’ benignant emperor was no less 
pleased with the philosophic-spirit and the virtuous 
habits of Galen; than with his professional ability. “On 
the death of Demetrius, Galen was a 
ceed him asthe sole compounder ‘of the famous pre- 
paration called theriaca, a distinction which served) ts 
mark him asthe first physician of his day. It does 
not appear that Galen continued’ stationary in Roi 
till his death. Several years of his: life, though= we 
know not how'many, seem to have’ been in’ spent 
in his nativercity. ‘Galen died at the age of 70. The 
place of his:death is unknown. Some say that he lived 
to the age of 87,/and a fabulous: story was at one time 
circulated that he lived 140 years. v3 

The ‘biographers of this celebrated: man_have de 
lighted to recount the virtues for which he was eminent, 
such as fortitude, inflexible justice, and piety. He-ap- 
pears to have held the creed of the unity of the Deity: 
A zealous writer has laboured to show that. he died on 
his way to Judea; ‘on a journey which he*was.led to 
undertake by the claims: of the Christian’ miracles. 
From this a hope is suggested that he had submitted 
to the rite of Christian baptism, and died within the 
bosom of the Catholic church. These facts, however, 
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are’ but ill authenticated, , His dutiful sentiments to- 

wards his father, his devotedness to his native country, 
e interests of which “he often. cultivated to the ne- 

+». glect of his own fortunes at, Rome,) the grateful vene- 
te oe which he en ed for his teachers, the sedate- 

ness of his manners, the correctness of his conversation, 
which was Sanells TesnOhe from obscenity and ridicule, 
the mildness of his temper, his tle behaviour to- 
Wards his servants and all around him, and the cheer- 
ful animating tone of his discourse with the sick, are 
virtues which, though not uncommon, it is pleasant to 
find adorning the character of this great physician. 
_ In his reasonings he was reckoned solid and close, 
in every argument confounding his adversaries, and 
coming off triumphant..The most unbecoming qua- 
lity, betrayed in his writings, is a disposition to boast 
of 3 his own ability, and to treat other writers with con- 
tempt. | 
’ He wrote several treatises which have not reached 
our day, among which are his books on philosophy and 
grammar. Five hundred treatises on medicine are 
ascribed to him, and half that number on other subjects. 

Galen, thodgh, paseterd ed of a mind too independent 
to submit implicitly to ual of ‘his predecessors, uncon- 
sciously f chains which en the medical, 
opinions of many succeeding ages. The contending, 
errors of ancient systems, produced a, very powerful 
effect on his inquiring mind, He entertained the plau-. 
sible opinion, which was, so, universal among the an-| 
cients, that all particular truths in philosophy are to be 
deduced from general or first principles. ‘The speci-, 
mens of philosophical truth, however; which he found. 
thus substantiated in the various schools, were so unsa- 
tisfactory, and so often at variance with the phenome- 
na of nature, that at one time he was strongly, dispos 
to embrace that prioeephy, which declares the uniyer- 
sal uncertainty of human knowledge, a system which,, 
under the name of Pyrrhonism, was.at,that time very,, 
prevalent, From this he was PEIN te by contem- 
plating the satisfactory results which mathematical sci- 
ence afforded in the problems of geometry and _astrono-., 
my, and, in a particular manner, the calculation. of 
eclt ses, and the undoubted utility of dials, and other, 
oiathematical instruments. On comparing the: proofs 
of the certainty of science, with the numerous speci-, 
mens of its errors, he was not induced to abate-his: ex- 
clusive confidence in synthetic reasoning, but drew the 
inference, that the true data or first. principles, which 
were the foundations of natural science, had. not yet 
been discovered. He conceived that he himself was 
destined to lead the way in the investigation of medi- 
cal truth. To this object rege all his_ efforts 
were powerfully directed, If he had not laboured un- 
der the'error now mentioned, which was derived from 
Aristotle, an error common to him with other men of 
learning in that age, and which never indeed lost its 
dominion over science till the appearance of the No- 
rum Organon of Bacon, Galen would have produced a , 
work as conspicuous for solidity and minute informa- 
tion, as.for genius and comprelensiveness of thought. 
Future would then have approved while they won- 
dered. is system, though defective, and often ren- 
dered illusory by the intermixture of the subtile doc- 
trines of Aristotle, was ingenious and well connected. 
His talents enabled him to stop the spirit of improve- 
ment for fifteen centuries; but now, when emanci 
from his illegitimate dominion, we are enabled to pro- 
fit by his labours, and to contemplate in his writings a. 
mighty monument of genius and industry, fitted at 
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once to animate exertion, and to 
For araccount-of his:opinions, see 
gomy, and the History of Meniorne. 

Galen wrote with elegance in the ordinary dialect of 
the. Greek language, ‘inclining to'the Attic. 

The Greek editions of his works, are those of Aldus 
and, Aud. Asulanus; printed at Venice in 1525, in five 
folio volumes ; and shes of Hieron Gemuszus at Basle, 
in, 1538, in the same form. 

» The, editions of Latin translations: of. his works are 
more humerous, and, were published at Paris, Venice, 
and, Basle. René Chartrier published his..works in 
Greek and Latin, along with those of Hippocrates at 
Paris. . See Eloy’sDict. Hist ; Le Clere’s. Hist. de Me- 
dicine; and the prefatory dissertations to the different 
editions of Galen’s works, (p. .) x 
GALICIA, a province of Spain, situated in the north- 

presumption, 
e History of Ana- 

Galicia. 

westvangle of that. kingdom; is bounded on the south ‘goundaries, 
by Portugal, on the north and west by the Atlantic 
Ocean, and on the east by Asturias, and Leon. It lies 
between 41° 50’.and, 43° 46’ North Latitude, and be-~ 
tween 6° 10’ and. 9° 10’ West Longitude, forming a 
very irregular kind of square, extending about 40 
leagues from east to west, and 46 from north to south. 
It takes its name from its ancient inhabitants the Cal--istory. 
laici, or Galleci, and formerly comprehended a part of 
Old Castile. In its mountainous. districts, ias well as 
in those of Asturias and Biscay, the Cantabrians resist~ 
ed all the power of the Roman armies; and. in 714, 
presented the strongest barriers to the invasion-of' the 
Moors. . Galicia was constituted a kingdom in the year 
1060, by Ferdinand the Great, king of Leon and Cas- 
tile, and was assigned as a»province to his son Don 
Garcias ;-but) till the reign of Ferdinand and Isabella, 

. in 1474, the inhabitants.:maintained, amidst their moun~ 
tains and rivers, much. of their original independence. 
The nobility, without paying great regard to the royal 
authority, acted as sovereigns in their respective terri- 
tories, and encouraged their vassals in their marauding 
practices, , But, by the exertions of Ferdinand and Isa- 
bella, these disorders. were repressed, the country civi- 
lized, and the inhabitants attached to the Castilian .mo- 
narchy; §5) 2 

. The country is in, general. covered with mountains, Aspect, 
most of which are well wooded, and very abundant in mountains, 
game. An extensive mountainous chain, which pro~ #n¢ rivers. 
ceeds from the Pyrenees near Roncevallos, traverses Ga- 
licia from Leon, till it terminates at Cape Finisterre, the 
most westerly point of land in the province. The most 
considerable part of this branch is occupied by the 
mountains of the Sierra de Mondonedo, which oceupy 
the whole of the north-eastern extremity, and extends 
northwards as far as Cape Ortegal. The principal ri- 
vers in the province-are, the Eo, Eu, or Rio de Miran- 
da, which runs from south to north along the common 
boundaries of Galicia and Asturias, and falls into the 
Northern Ocean above Ribadeo ; the Sil, which rises in 
the mountains to the west of Leon, and proceeding 
westwards in a very circuitous course of 33 leagues, 
joins the Mino a few leagues north of Orense ; the Mi- _ 
no or Minho, (in Latin Ménius, so named from the ver- 
milion which is found in abundance in its vicinity, ) 
which rises.in the east of the Sierra Mondonedo, and, 
after a course of 52 leagues in a south-west direction, 
falls into the Atlantic near the port of Guardia ; the 
Tambra or Tamaris, which gives the name of Tamari- 
cians to the people on.its banks, and runs for the space 
of 20 leagues from the north-east to the south-west ; the 
Ulla, which originates in the interior of the country, 
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and has'a course of 23 leagues in a south-east direction ; 
the Mandeo, the Eume, anda number of others to the 
amount of seventy, besides an immense number of small 
Streams. 

The province’ of Galicia is said to/have been former- 
ly celebrated for rich mines of gold and silver; but 
its metallic productions at present’ are chiefly. copper, 
lead, and tin. Between Corunna and Betanzos, there 
are quarries of jasper and white marble ; and in-other 
places there are found also marcassite, ‘vitriol, sulphur, 
&c. The country abounds in mineral waters, and espe- 
cially in hot springs, many of which are well frequent- 
ed for the purpose of bathing. » One part of the town 
of Orense, in consequence of the number of these ther- 
mal waters, which warm the air by their vapours, en- 
joys all the mildness of spring, while the opposite part 
is experiencing-all the rigours of winter. There is one 
wonderful spring called Lousana, at the source of the 
river Lours, on the mountain of Cebret, which, though 
20 leagues distant from the sea, and raised considerably 
above its level, is obserevd to ebb and flow with the tide. 
Its waters also are at one time as cold as ice, and'at ano- 
ther extremely warm, in which latter state they are’al- 
ways most copious. In the forests and mountainous 
districts aré found a variety ‘of ‘wild animals, particu- 
larly roebucks, hinds, stags, boars, and a great quantity 
of game. In ‘its numerous rivers and extensive coasts, 
inimense quantities of fish are taken, particularly ‘sal- 
mon; sardin herrings, shad, trout, lampreys, skate, eels 
of all kinds, and ‘above “all the hog-fish, which has no 
bones, and being caught in the months of November 
and December, are’ frequently sent’ quite fresh into’ the 
provinces of Castile and Leon. 

There' may be'said to be three different’ temperatures 
in the different districts of the’ province ; ‘that'of the 
coast, which is generally ‘mild and’ gentle ;' that ofthe 
mountains toward the north-east, which is cold, damp, 
and rainy ; and that’ of the ‘valleys towards’ ‘the south- 
west, which is warm, dry, and pleasant. It is indeed of 
all parts in’Spain the most subject to frequent rains and a‘ 
cloudy atmosphere; butit is'every where salubrious, and 
generally productive! 
ty trees, especially oak, walnut, chesnut, and hazel; 
and in many places are seen mulberry, orange, and le- 
mon trees, vines, apples, and ‘agreat variety of ‘other 
excellent fruits. Though in’ some’ parts’ the’ soil is 
not very fertile by nature, the industry of! the in- 
habitants ‘has done much for its improvement. The 
lands’ frequently bear wheat, barley, rye and oats ; 
and ‘great quantities of maize, millet, ‘flax, hemp, pulse, 
and’ excellent ‘vegetables: The farmers fatten great 
numbers of cattle, besides ‘raising some- good horses, 
mules, and a fine’ breed of asses'and hogs. Numerous 
flocks of sheep and goats are seen ‘upon ‘the ridges of 
the mountains ; and in many ‘places abundance of ex-~ 
cellent poultry is reared. 

There are fewer manufactures in’Galicia’ than in the 
other provinces of Spain ; and, though’ the ‘inhabitants 
are remarkably industrious, they seein to have little in- 
clination for the more mechanical arts, or the occupa- 
tioris of commerce. “There’are at Corunna and Ferrol 
ropé-works and manufactories of sail-cloth, chiefly for 
the use of the Spanish navy. In the province of Lu- 
go, woollen ‘stuffs, hosiery, and coarse’cloths, are rade. 
In the territory of Monforté, "in the county of Lemos, 
there are manufactories of silk, which produce’a consi- 
derable revenue. There ‘are also made in the’ province 
leather, tapes, soap, ‘some’ printed: calicoes, tolerably 
good table linen,’ a considerable number of ‘hats and’ 

There’ are vast quantities ‘of lof- 
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great quantities of knit stockings, of which last. article 
it is calculated’ that 25,000 pairs are annually sent to 
the neighbouring provinces, and double that’ number 
to'America. Its princi 

are sént into the other | ai ai ; salt provisions, par- 
ticularly salted fish, which goes to foreign countries ; 
leather, skins, hides, hats, soap, table-cloths, napkins, 
stockings, to America. Its exportations are made from 
the port of Corunna, and its imports, excepting those 
from America, are received by Vine, 

Galicia contains seven cities, 74 towns, 3434 villages, cities, 
atid 3683 parishes. The principal inland towns are 
San Jago de Compostella, the capital of the province, 
and residence of the archbishop, Lugo, Orense, Mon- 
donedo and Tuy, each the seat of a bishop, Porto-Ma- 
rin, Portvelezar, Torbeo, Velezar, Salvatierra, Mon- 
forté de Lemos, Viana, Monterey, Ponte vedra, &c. 
On the coast are forty sea-ports, but the greater part 
are very small, and the most worthy of notice are Co- 
runna, Finisterra, Bayona, Gondomar, Muroz, Rival- 
deo, Ferrol, Betanzos, Vigo, &c. The population of 
the province, in proportion to its extent, is greater than 
that of any other in Spain ; and is estimated at nearly P: 
one million and a half. ‘The people are chiefly employ- 
ed in agriculture and fishing ; and are distinguished by 
their simplicity of manners, hospitality of disposition, 
and general disregard of the arts of luxury. They are 
large and robust in their persons, commonly barefoot- 
ed, and capable of supporting every kind of fatigue. The 
women are fair and tolerably handsome, with fine teeth, 
and very regular, but not very expressive features. The 
Galicians are naturally of a martial spirit, and 
numbers of the cb ta men enter the army eveniat fifteen 
years of age. They pique themselves upon their descent. 
from the old Christians, who have never intermarried 
with converted Jews or Moors; and they are equally 
noted for their regard to religion, and their loyalty to 
the king: They are serious, grave, sober, rather soli- 
tary and retired in their’ habits, but uniformly distin< 
guistied A et and courage. Their language is a 
mixture of the ancient Castilian and of the Portuguese, 
with several expressions of the Latin. They ate said 
to have been the first poets in Spain; and a few of 
their ancient verses are still retained by tradition. But 
the chief characteristic of the Galicians is their inclina- 
tion to emigrate to other provinces in quest of employ- 
ment, theugh they can neither be said to be very poor 
or in want of subsistence at home. It is supposed that 
not less than 100,000 annually leave the province in this 
view, many of whom never return. They are uniform- 
ly employed as labourers in the time of vintage and 
harvest, in the two Castiles, and Portugal; and, when 
they do not appear to assist in these countries, much of 
their valuable produce, from the slovenly manner in 
which it is gathered, is actually trodden under foot. The 
gteat proportion of servants in all the principal towns 
of Spain are either Galicians or Asturians, who are ge- 
nérally preferred on account of their fidelity and o 
dience. They are ready to perform any kind of occu- 
pation, however'servile, sweeping chimneys, or cleanin 
shoes; and the porters and water carriers in Madrid, 
Cadiz, and eyen at Lisbon, are commonly Galicians: - 
at the same time it must be observed, that the name 
Gallego, which properly signifies a Galician, is now 
applied to the occupation as well as to the country ; 
and is given to a person from any other province, exer- 
cising the employment of a porter. These Galicians. 
are everywhere remarkable for their submissive dispe= 

articles of commerce are cat- Articles 
tle,mules, horses, fish, cloth, wool, and wine, which °™™ 
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sition, and are too often treated. like slaves; but their 
patient endurance is said to proceed from a fear of dis- 
plessing rather than from any meanness of spirit ; and, 

their native country, their character is found to be 
sufficiently decided. As a proof of the general honesty 
of the Galicians, it is worthy of notice, that in many 
— of the province, but particularly in the vicinity of 

rense, where much excellent wine is made, every 
proprietor deposits the produce of his vin in vaults, 
at a little distance from the villages ; and, though these 
cellars are neither guarded, by any watchmen, nor even 
in many cases secured by shut or there is no in- 
stance of a theft being committed upon the property, 
thus in a manner delivered over to the public faith. 
See Laborde’s View of Spain, vol. ii. (q) 

GALICIA, or Gatuirzia, is the name given to 
the southern part of the possessions which the House of 
Austria acquired at the partition of Poland in 1772. 
The northern , called Lodemeria, was an ancient 
dependance of the kingdom of Hungary. Galicia is 
separated from Hungary by the Carpathian mountains ; 
and, including emeria, it contains 1280 square 
German miles, or nearly 3555 square leagues. 

The following Table will shew the agricultural state 
of this province. It contains in metzens, a German 
measure equal to nearly 53 French bushels, the annual 
produce of the province, 

ye ss als . - » 1,148,123 Metzens, 
Wee SESE LS 415,001 

Barley. fe oe hs 793,372 
Oats a faieran a aug? s* ROO LOS 
Pease are cau ee 98,323 

i A ey re SOP aaa, 76,370 
Fee ea Si at 76,370 
Wiraaeiens 2a ee f 3,130,177 Cart loads. 
Number of horses in 1780 35,079 
Number of horned cattle 1,556,276 
Draught cattle ...... 88,234 
Farms 3,253 

The following Table will shew the state of its ma- 
nufacturing industry at the same period of 1780. 

*e eee see e 

Water-mills 6. se ele ee 4694 
Wind-mills ....... AMER See eB 
Saw-mills 2... 6. CURA Sayin eae 259 
MOREAU isco, 53 5) osha ry 93 0s else MGS 
Powder-mills: . 0. 20 od eve ee ewe ee 8: 
Papersmills 5.5/8 0).J Save we 41 
Teo Ser ges. . «+ a 405. ine 0 ae 40 
Manufactories of potash......... 25 
Glass-works ......4.. Ltihaice re. os 21 
Salt-works of various kinds ...... 232 

The trade which Galicia carries on with Poland, 
Hu , &c. consists principally of grain, cattle, hides, 
wax, honey, salt, and other productions of its territory. 

The following is the number of towns and popula- 
tion of Galicia and Lodemeria in 1780, according to M. 
Schloetzer: 

PAW ce, stele e's 199 

ro Re eeee aie 
vs Wimmera 

Adrintions Females ..-...... 1,098,811 

ceeihiel Lo dee oa o re 
Total population ........... . 2,344,826 

_ Galicia is watered by the Dniester, the San, and seve- 
ral other rivers. Lemberg is the capital of the province. 
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GALILEO Gate, an eminent Italian astrono- Gualileo. 

mer and natural philosopher, was born at Pisa, in Italy, ““Y-"" 
on the 15th February 1564, and was the son of Guilia 
Ammanati di Pescia, and Michelagnolo Vincenzio Gali- 
leo, a Florentine nobleman, who distinguished himself 
by his writings on musical subjects. The earlier years 
of Galileo were occupied with the study of music and, 
drawing, in both of which he made singular progress, 
but as the limited fortune of his father did not permit 
him to settle his son in a state of comfortable indepen- 
dence, he resolved to educate him as a physician, and 
after going through the usual course of instruction at 
Florence, Ri was entered in 1582, at the university of Pisa 
as a student of philosophy and medicine. The doc- 
trines of Aristotle, which were then taught in the 
public schools of Italy, were not congenial to a 
mind like Galileo’s, and he was equally disappointed 
in the pleasure which he anticipated from the study 
of physic. He therefore abandoned for ever the me- 
dical profession, and devoted himself with unremit- 
ting ardour and proportionate success to the study 
of mathematics. Without the aid of a master he studied 
the different books of Euclid, and made himself master 
of the writings of Archimedes, and the other ancient 
geometers. His fame as a mathematician was soon 
widely extended ; and in the year 1589, before he had 
reached his 26th year, the Duke of Tuscany appointed 
him to the mathematical chair in the university of Pisa. 
In the discharge of his duties as a professor, he incur- 
red the resentment of some of the more violent Aristo- 
telians, whose doctrines he did not scruple to oppose ; 
and his tranquillity and his studies were frequently dis- 
turbed by the hostility of his metaphysical enemies. He 
resolved therefore to change the place of his residence, 
and he gladly accepted of an invitation which he received 
to fill the mathematical chair in the university of Padua. 
He left Pisa in 1592, and continued in his new situa- 
tion at Padua for 18 years, raising the reputation of the 
university by the brilliancy of his talents, and diffusing 
a taste for science through the whole of Tuscany. His 
affection for his own country, however, induced him to 
accept, in 1611, the mathematical chair at Pisa, from 
Cosmo II. Grand Duke of Tuscany, who annexed to it 
a very handsome pension, . The same nobleman after- 
wards invited him to Florence, with the title of princi- 
pal mathematician and philosopher to his highness, and 
continued his former pension, without any obligation 
to discharge the duties of the professorship, 

In these various situations, Galileo’s attention was 
particularly or with. the subjects.of optics and me- 
chanics, During his first residence at Pisa, he was led to 
the idea of measuring time by the pendulum, by ob- 
serving the motion of a lamp in the cathedral of Pisa. 
From reading the treatise of Archimedes, De his que 
vehuntur in aqua, he was led to the invention of his 
Balance for determining the proportion of the ingredi- 
ents in mixed metals. He constructed a glass thermo- 
meter, which contained water or air; and in 1597 he 
invented his geometrical and military compass, of which 
he published a description at Padua in 1606. In April 
or May 1609, when he was on a visit to Venice, he was 
accidentally informed that a Dutchman, of the name of 
Jansens, had invented an instrument through which dis- 
tant objects had the same apeceaee as if they were 
brought near the eye. ileo reflected deeply on the 
subject of this contrivance, and, from his thorough know- 
ledge of the properties of lenses, he was soon enabled not 
only to discover the principle of its construction, but 
to complete one of the instruments for hisown use. He 
immediately applied his telescope to the heavens, and 

k 
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made those splendid discoveries of which we have al- 
ready given a full account in our History of Astrono- 
MY, a, ii. p. 597, and p. 612, 613. 

It was during these observations that he was invited 
to Florence, where he enjoyed the fullest leisure to pur- 
sue them with diligence, and to carry on a correspon- 
dence with the principal philosophers of Germany, re- 
specting the discoveries which he had made, and the 
great truth of the earth’s motion, which they tended to 
establish. Galileo had scarcely enjoyed four years of 
tranquillity at Florence, when the fame of hisdiscoveries, 
and his sentiments peepeusue the stability of the sun, 
reached the ears of the holy inquisition. Formal com- 
plaints were laid before that vigilant body; and Galileo 
was summoned to appear at Rome, in 1615, to answer 
for the heretical doctrines which he had taught. He 
was accused of maintaining the motion of the earth, and 
the stability of the sun ; of teaching the same doctrine 
to several of his disciples ; of carrying on a correspon- 
dence on the subject with several German mathemati- 
cians; and of having published it, and attempted to recon- 
cile it to Scripture in his epistles to Marc Velser, in 1612. 
A meeting of the inquisition was held on the 25th of Fe- 
bruary 1616, and they decreed that Galileo should be en- 
joined by Cardinal Bellarmine, to renounce the doctrines 
which he taught, and to promise neither to teach, nor 
defend, nor publish them; and that, if he refused to 
acquiesce in this sentence, he should be thrown into 
prison. * On the following day, the 26th of Febru- 
ary, Galileo appeared before Cardinal Bellarmine ; and 
having declared that he would abandon the doctrine 
of the earth’s motion, and would neither defend it 
nor teach it, either in his conversation or in his wri- 
tings, he was dismissed from the inquisition. The 
mildness of this sentence was no doubt owing to the 
interposition of the Grand Duke of Tuscany, and other 
persons of great rank and influence at the papal court, 
who took a warm interest in the fate of Galileo. The in- 
uisition, however, was not satisfied with this abjuration. 
hey issued a decree, declaring the new opinions to be 

heretical and contrary to scripture, and prohibited the 
sale of every book in which they should be taught. 

Galileo returned to Florence, and prosecuted his stu- 
dies with his usual ardour and success. The opinions 
which he had disavowed, acquired additional strength 
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from every new discovery. He resolved, therefore, to Gilileo. 
publish them to the world, but in such an ind ect man- 
ner as to prevent, if possible, any interference on the 
part of the inquisition. He oir | poo at. 
Florence, in 1632, his great work, entitled, Dialogo di 
Galileo Galilei delle duo massime Sisleme del Monde, To- ° 

"Temaico e Copernicano. The subject of the Ptolemaic 
and Copernican. pres is here discussed by three 
speakers, Sagredo, Salviatus, and Simplicius, a Peripate- 
tic philosopher, who defends the Ptolemaic system with 
much ingenuity against the overwhelming arguments) 
of the other speakers. t me's 

The church of Rome again took alarm at the publica. ° 
tion of this work, and Galileo was a second time summons 
ed to appear before the holy inquisition in the year 1633. ° 
Although he had now entered the 70th year of his age, 
yet he was compelled to repair to Rome ; and upon his’ 
arrival in that city, he was confined to the apartments of 
the fiscal of the inquisitorial tribunal. “ By the inter. 
cession of the Grand Duke, however, he was permitted 
to reside in the house of his ambassador during the 
trial, which lasted about two months. At the end of 
this period he was brought up to receive the sentence’ 
of the court, which was signed by seven cardinals. 
This sentence, which is one of the most remarkable» 
documents which the reavg of superstition can at. 
sent, begins by ace e former heresies of Gali- 
leo, and reminding him of the gentle punishment which 
had been inflicted. It accuses him of having obtained. 
dishonourably a license for, printing his at Flo- 
rence, and ordains that he shall, in the most solemn 
manner, abjure the Copernican system, as contrary to. 
the scriptures ; and bind himself by oath never to main- 
tain or support it, either in his conversation or his wri- 
tings. In order that this great heresy should not pass 
altogether without punishment, the court also ordained 
that the sale of his Dialogues thould be prohibited by 
a public edict ; that he should be detained in the prison 
of the inquisition ; and that he should for three years 
recite once in the week the seven penitentiary psalms, 
the court reserving to itself the power of modifying or 
removing this sentence. : 

The abjuration of Galileo, a copy of which we have 
given below, { was signed on the 22d June 1633, and: 
exhibits a mortifying picture of human imbecility. If 

* On the authority of many distinguished writers, we have stated, in our history of ASTRONOMY, that Galileo was thrown into solitary. 
confinement. This, however, is a mistake, as there is abundance of evidence to prove that he was merely threatened with confinement, if 
he should refuse to acquiesce in the sentence of the inquisition. 
+ Sagredo, a learned Venetian, and Salviatus, a learned Florentine, were two of Galileo’s intimate friends, but were both dead when . 

he published his Dialogues. They had often discussed the same subject with Galileo at’ Venice, and their names were introduced a6 a 
mark of respect to their memory, 
$ ‘+ Ego Galileus Galilai filius quondam Vincentii Galilei Florentinus atatis mee annorum’70 constitutus personaliter in judicio, et genu- 

fiexus coram vobis Eminentissimus et Reverendissimus Dominis Cardinalibus universe Christiane Reipublice contra hereticam pravitatem 
generalibus inquisitoribus, habens ante oculos meos Sacrosancta Evangelia, quz tango propriis manibus, juro me semper credidisse et nunc 
credere, et Deo adjuvante in posterum crediturum omne id, quod tenet, pradicat et docet S. Catholica et Apostolica Romana Ecclesia. Sed 
quia ab hoc.S. Officio, eo quod postquam mihi cum precepto fuerat ab eodem juridici injunctum, ut) omnino desererem falsam , 
qua tenet solem esse centrum ac moveri, nec m tenere, defendere aut docere quovis modo vel scripto i im : 

A ietainam repugnantem esse Sacre Scripture : Scripsi et typis mandavi librum in quo postquam mihi notificatum fuerat predictam 

opinionem, 
falsam doctrinam et 

doctrinam jam damnatam tracto et adduco rationes cum magna efficacia in favorem ipsius, non afferendo ullam solutionem ; idcirco judica- 
tus sum veh 

centrum ac moveri. 
rp deh i, videlicet quod tenuerim et crediderim, solem esse centrum mundi et immobilem, et terram Ron esse « 

“* {deirce volens ego eximere a mentibus Eminentiarum Vestrarum et cujuscunque Christigni Catholici vehementem hance suspicionem ade. 
versum me jure conceptam, corde sincero et fide non ficta abjuro, maledico, et detestor supra dictos errores et hereses, et generaliter quem- . 
cunque alium errorem et sectam contrariam supradicte S. Ecclesie, et juro me in nunquam amplius dicturum, aut asserturum voce 
aut scripto quidquam, propter quod possit haberi de me similis suspicio ; sed si cognovero aliquem hereticum aut suspectum de heresi, 
aenuntiaturum illum huic S, Officio aut Inquisitori et.ordinario loci, in quo fuero. Juro insuper ae promitto me impleturum et obseryattt; rum integre omnes peenitentias que mihi imposite sunt, aut imponentur ab hoc $. Officio. Quod si contingat me aliquibus ex dictis meis 
promissionibus, protestationibus, 
bus et aliis constitutionibus gener: 
et Sancta ipsius Evangelia, que tango propriis manibus. 

et juramentis (quod Deus avertat) contrarie, subjieio me omnibus poenis ac suppliciis, quae a Sacris Canoni- 
alibus et particularibus contra hujusmodi delinquentes statuta et promulgata fuerant ; sicme Deus adjuyet 

«« Ego Galileus Galilei supradictus abjuravi, juravi, promisi et me obligavi ut supra et in horam fidem mea propria Imanu  subscripsi 
presenti chirographo me abjurationis, et-recitavi de verbo ad verbum Roma in Conventu Minerva hac die 22 Junii anni 1633, : 

*« Ego Galileus Gablei abjurayi ut-supra manu propria,” 

Me 



the ignorant zeal of the assembly of cardinals has met 
with universal condemnation, what must we think of 
the conduct of a ph er, who, for the sake of a 
few years of freedom, could solemnly abjure and re- 
-nounce opinions which he implicitly believed, and which 
-he had himself established by years of incessant labour? 
He who has the boldness to maintain opinions in oppo- 
sition to the 1g apse of the age in which he 
lives, should have the fortitude to bear the conse- 

uences to which they may ex him. The fame of 

Sinweing and defending truth, is in no small degree 

tarnished by the meanness of afterwards abjuring it; 
and yet the history of persecution affords more than one 

ond science having exposed herself to this worst 
of indignities. 

Had Galileo maintained with firmness the truth of 

his. doctrines, he might even have succeeded in disarm- 

ing the bigotry of his enemies ; and if he failed in this, 

he would have at least secured the approbation of 
future ages. The truth of the Copernican system 

was at that time admitted by numerous distinguished 

.and pious individuals, and: there were many mem- 

_bers even of the Catholic church who found no dif- 

.culty in reconciling it with the apparently opposite 
. e of scripture. It is a curious fact, which 

has not been noticed in any of the lives of Galileo 

which we have seen, that, during the first persecu- 
tion of Galileo in 1615, or rather before it, an illustri- 
ous Neapolitan nobleman, Vincenzio Caraffa, had re- 

quested the opinion of — tio wit: gab a learn- 
_ed Carmelite, respecting the Pythagorean and Coperni- 

— doctrine of the mobility of the earth. In his letter 

‘upon this subject, he reconciles the various passages of 

scripture with the new system, which he considers as 

well founded. He notices, with praise, the opinions 

of Galileo and Kepler; and he dedicates. his _epistle to 
the chief of the order of the Carmelites. This learned 

epistle was dated at Naples on the 6th January 1615, 

and was printed by ission at Florence on the 11th 

September 1630, three years before the second perse- 
cution of Galileo. 
When we consider, therefore, that the new system 

had been promulgated more than a century before the 
. time of Galileo, by Copernicus, who was himself a Ro- 
.man Catholic clergyman ; that the book which contain- 

ed it was dedicated to the Pope himself; that the Co- 
_pernican doctrines were embraced by Roman Catholic 
Fishops and cardinals ; and that they were maintained 
with impunity in Italy by some pious Catholics, at the 
-very time when Galileo defended them ; we can scarce- 
ly hesitate to believe, that Galileo had been a habitual 
and marked enemy of the Catholic faith, and that the 
‘inquisition had seized the opportunity of punishing 
-him for his astronomical opinions, when they were irri- 
tated only at his irreligious sentiments. * nore 
__ Through the influence of some distinguished indivi- 
duals at Rome, Pope Urban VIII. softened the rigour 
_of the sentence, and confined him for a while to the 

- palace of the Garden de Medici at Rome. On account 
of his state of health, Galileo was allowed to leave 
Rome ; and as the ue then raged at Florence, he 
“was sent to the archiepiscopal palace at Sienna, the resi- 
dence of the Archbishop Piccolomini, where he continued 
the prosecution of his studies, and demonstrated the 
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itions respecting the resistance of solids. After 

poets about five months at Sienna, when the plague 
at Florence had disa ed, he was allowed to retire 
to his villa at Bellosguardo, and afterwards to that at 
Arcetri, in the neighbourhood of Flerence, where he 
spent the remainder of his life. 

In-this tranquil spot, he observed the phenomena of 
the moon’s libration, he continued his observations on 
the motions of Jupiter’s satellites, and he proposed a 
new method of finding the longitude at sea, by obser- 
ving on different meridians the frequent eclipses of these 
secondary planets. This important subject had occu- 
pied his attention before the year 1615, and the se- 
cretary of state to, Cosmo Grand Duke of Tuscany, 
had communicated the invention to the Tuscan Am- 
bassador at Madrid, for the information of Philip king of 
Spain; + but no attempt seems to. have been made by 
the Spanish government to adopt it in their nayy. 

‘Galileo; however, persuaded of its practicability, offer- 
ed the use of his discovery to the States General of 
Holland, through Grotius ambassador to the Queen of 
Sweden, at. Paris. The negociation with the States 
.of Holland was carried on by M. Diodatus, a cele- 
brated French lawyer. The States General eagerly 
embraced the proposal, and returned a polite letter in 
answer to Galileo’s offer, accompanied with a golden 
chain as a testimony of their gratitude. Four of the 
most distinguished Dutch navigators, astronomers, and 
geographers, were appointed as a committee to exa« 
mine both the theory of the new method, and the pro- 
posal. which Galileo had made of a method of dimi- 
nishing the agitation of a ship, for the purpose of ob- 
serving the eclipses of Jupiter's satellites, Martin Hor- 
-tensius, a mathematician at Amsterdam, and William 
Bleau, a geographer, and both members of the comimit« 
tee, were appointed commissioners to visit Galileo, and 
receive instructions from him respecting the theory 
and practice of his discovery. When they arrived at 
Arcetri, they had the mortification to find that Galileo 
had recently been deprived of his sight. He commu- 
nicated to them, however, his views respecting the de- 
termination of the longitude, and occupied his hours of 
study in computing tables of the motions of the satel- 
lites of Jupiter.. We are not distinctly informed what 
was the result of this interview ; but astronomical in- 
struments were then in an imperfect state, and Galileo’s 
_method, though admirable in itself, could be of no 
practical use, till the eclipses of the satellites could be 
computed from accurate Tables of their motions, 

In the year 1636, when the Count de Noailles, the 
French ambassador at Rome, was returning to Paris, 
he paid a visit to Galileo at Arcetri, with whom he had 
formerly corresponded. Galileo presented him with a 
manuscript copy of his great work, entitled, Discursus 
et Demonstrationes Mathematice circa duas novas Scien- 
lias pertinentes ad Mechanicam et Motum Localem. The 
Count de Noailles shewed this work to several of the 
philosophers at Paris, and actually sent it to be printed 
by the Elzivirs at Leyden. Galileo was just preparing 
to send manuscript copies of the work into Germany, 
Flanders, England, Spain, and perhaps into some parts 
of Italy, {| when he received a letter from the Elzivirs, 
stating that the Count de Noailles had put the MS. into 
their hands, and requesting him to transmit a dedica- 

* See our Life of Copernicus, where we have stated some additional reasons for this opinion. 
- ©. + This correspondence is published in the Opere dé Galileo, vol. ii. p. 435. 

t Galileo mentions this fact in the dedication of this.work to the Count of Noailles. His hesitation about sending MS. copies 
into Ltaly is curious; ** et forsan,” says he, “ in loca qtidam Italia.” 

Galileo. 
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tion as ‘soon as possible. Galileo was delighted with 

—_— this plan, and drew up, in the most flattering terms, a 

dedication to the Count, which is dated at Arcetri, 
March 6th, 1638. This work contains some of his 
finest discoveries. The doctrine of motion is treated 
ably and geometrically. .The theory of equable motions, 
and of motions uniformly accelerated and retarded, and 
of these two combined, is correctly explained. Galileo 
had the henour of first demonstrating, that the spaces 
described by heavy bodies are as the squares of the times, 
and that all projectiles move in a ‘parabolic orbit. He 
also laid the foundation of the subject of the strength 
of materials, and treated with much perspicuity the 
doctrine of the force of percussion. 

The last days of Galileo’s life were spent in the in- 
vestigation of the force of percussion, and some other 
mechanical ‘subjects ; and, in consequence of the in- 
tensity of his application, he brought on a slow fever, 
and a palpitation of the heart, which carried him off 
on the 8th of January 1641, in the 77th year of his age. 
The death of this great man was universally regretted, 
and the sciences were considered as having sustained an 
irreparable loss. His body was carried from Arcetri to 
Florence, and at the desire of the Grand Duke of Tus- 
cany, he was buried in the church of the Holy Cross, 
in the ancient sepulchre of the noble family of Ga- 
lilei. : 

The most complete edition of Galileo’s works, was 
published at Padua in 1744, in 4 vols. folio. This adi- 
tion contains numerous annotations, and long commen- 
taries, by several of his disciples. The following is a 
list of its contents, excluding the commentaries which 
we have mentioned : 

Tom. I. Le Operazione del compasso Geometrico, e 
militare di Galileo. 

Difesa di Galileo contro alle calunnie ed imposture 
de Baldassar Capra Milanese. 

Discorso intorno alle cose, che stanno in su l’Acqua, 
o che in quella si muovono, di Galileo. 

Lettera di Galileo al Sig. Tolomeo Nozzolini. 
Della Scienza Meccanica, opera del Galileo con un 

frammento sopra la forza della Percossa. 
La Bilancetta di Galileo. 
Trattato del modo di misurar colla vista di Galileo. 
Tom. II. Sidereus Nuncius. 
Comtinuazione del Nunzio Sidereo. 
Istoria e dimostrazioni intorno alle macchie solari, e lo- 

ro accidenti, comprese in tre lettere scritte al Marco Vel- 
seri da Galileo. 

Il Saggiatore di Galileo.., 
Lettera di Galileo al serenissimo principe Leopoldo 

di Toscana in proposito di quanto discorre Fortunio Li- 
ceti del candor Lunare nel cap. 50 del suo Liteosfero. 

Lettera di Galileo al (P. Cristoforo Griemberger della 
5 di Gesu in materia) della montuosita della 
auna. 
Lettera di Galileo a Monsignor Dini sopra ’uso del 

Canochiale, e di Pianeti Medicei. 
__, Risposta di Galileo ad_un problema propostogli dall’ 
illustrissimo Sig. Pietro Bardi de’Conti di Vernio, onde 
avvenga, che l'acqua a chi v’entra appaja prima fredda, 
6 pot calda pitt delV aria temperata. 

_ Lettere di Galileo in proposito de trovare le longitu- 
dini per via de Pianeti Medicei, coll’aggiunta d’altre let- 
tere scritte al Galileo intorno alla medesima materia. 

Operazioni Astronomiche di Galileo. 
Trattato della Sfera, o cosmographia di Galileo. 
Lettere di Galileo'a Paolo Gualdo, &c. 
Tom. III. Dialoghi delle Scienze Nuove, o sia dis. 

A 
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corsi'e dimostrazioni intorno a due nuove scienze atte- ‘G 
nenti alla Meccanica ed’ai movimenti locali di Galileo... ol 

Lettere di Galileo circa le materie trattate nei dialoghi 
delle scienze nuove. ' ; 

Lettere di Galileo, e del P. Castelli del modo. di mi- 
surare le gocciole @’acqua cadenti sopra una data super- 
ficie. 

Lettere di Galileo. Curzio Picchena, nelle quali trat~ 
ta della Calamita. 

Lettera di Galileo sopra il Fiume Bisenzio. ‘ 
Lettere di Galileo, del P. Castelli, e del Nozzolini in 

proposita della stima d’un Cavallo. 
Frammenti di Galileo. 
Parere di Galileo intorno all angolo del Contatto. 
Postille di Galileo al libro intitolato Esercilazioni Fi~ 

losofiche di Antonio Rocco. ; 
Considerazione di Galileo sopra il Gioco de’Dadi. -' 
Problemi Vari di Galileo. : 
Pensieri Vari di Galileo. 
Tom. IV. Diologo de Galileo delli due massime Sis 

teme del Mondo, Tolemico e Copernicano. 
For a particular account of the discoveries of Galileo, 

we must refer our readers to the articles Astronomy, 
p- 59, 612, 613; Carpentry, p. 500; Dynamics, 
p. 285; Epreycroi, p. 179; Mecuanics, Optics, 
and Pneumatics. ‘(8) 
GALILEO’s Temperament of the musical scale. In 

the Overend MS. works in the library of the Royal 
‘Institution in London, ‘vol. i. p. 135, the temper. 
of the principal notes in the scale, in fractions of the 
major comma, as mentioned in the second column of 
the subjoined Table, are ascribed to the above author, 
viz. 

1 2 3 1 2 3 

c |vill FX) IV fe. 
B |Vil—*c\—3e 8 | F | 44-30 +3¢ 
Bp |7 +4e E } 1li—§e |) —te 
A |VI—Se {+3c Ep| 34+-c - 
Gx6+se los | D| tise | se 
G |V+ice |—ie Cx I —fe 

But these would produce an extremely irregular deu- 
zeave, as appears from the third column, containing the 
temperaments of a regular douzeave, calculated by Mr 
Farey’s theorems, Philasophieal Magazine, vol. xxxvi, 
p. 51, and agreeing very nearly with Dr R. Smith’s 
system of equal harmony. (¢) 
GALLS, is the name given to morbid excrescen- 

ces growing on different plants, in consequence of 
the attacks chiefly of hymenopterous insects. The egg 
of the insect is Seponitert in a puncture made with a 
sharp sting ; and when it is hatched, the maggot causes 
a great degree of luxuriance in this part of the plant, 
which appears in various excrescences. Galls are found 
in the two British species of oak. The astringent galls 
brought from the Levant, and used in dyeing and ma- 
king ink, are also the produce of'a particular species of 
oak. The best Aleppo galls have poeey a bluish, 
and sometimes a greyish and blackish colour, inclining 
to bluish. They are of a close compact texture, are diffi- 
cult to break, and are unequal and w: on the sur- 
face. The small, white, and broken are by no. 
means good. About 2000 ewt. of galls are annually 
used in Great Britain, the value of which, at £6 per 
ewt., is:£12,000. The permanent duty upon them is 
7s. and the war duty 2s. 4d. 

The following Table, given by Mr Milburn, shews ~ 
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the quantity of sold at the East India Company's 
parry anal to 1808, with their prices. 

‘ a Aver. Price| 

March Sale. | Sept. Sale. Total. per Cwt 

| Years. Cwt.| Price. Cwt.| Price | Cwt| Price. |Z. & a 

11804} 330) £2006) 54 £362! '§84| £2368/6 3° 9 
1805| 71| . 559| 594) 3666 665) 422516 7 0 
1806] 13 805! 186] 1167] 323]: 1972/6 2 1 
1807 1086, 6611) 131] 665)1170, 72766 4 4 
1808] 655! 3673) 321) 1721 9761 §394'5 10 6 

Twenty cwt, of galls are allowed to the ton. See 
Olivier’s Travels in Persia, and the articles Dyerne, 

. 243; Ink, and Veceraste Puysiotocy; and Mil- 
rn’s Oriental Commerce, vol.-i. p. 137. 
GALLE, Port pr, is a town in the island of Cey- 

lon, being the third in point of size, built upon a lon 
rocky promontory, The fort is about a mile and a half 
in circuit, and is situated upon a neck of land, and al- 
most surrounded by the sea, The works are extensive 
and strong, but it is overlooked by some adjacent emi- 
‘ences. The rooms are large and bricked, the walls 
are thick, and the ceilings boarded. The houses in the 
fort are spacious and comfortably furnished. That of 
the commandant is very. extensive. The Europeans 
live chiefly in the fort, but there are some good large 
houses built abdut it, and extending « the shore 
to the southward. The Cin live in s and 
hamlets scattered about in all directions. The houses 
‘both in the town and at the harbour are better than 
bx of fiaryer aie The fort is isoned by two 
or three companies of Eur s; half a com of 
artillery, ded a native battalion, The mranerdn Bat 
teries completely command the approach by water. They 
are in the old fashioned style, elevated on walls. The 
harbour, particularly the outer road, is spacious, and, ex~ 
cepting in a south-west wind, the inner harbour is se- 
eure. The entrance to it is narrow. The’ part of the 
bason which is land-locked is very small, but it secures 
a landing free from surf, which, according to Lord 
Valentia, beats with prodigious violence on the rocks 
‘that form the extreme end of the peninsula, On one 
‘of these rocks is erected the flag-staff, which therefore 
‘stands without the fort. A canal hasbeen dug between . 
the bay and a small river, for the purpose of conveying 
‘timber fromthe interior. It is, however, now in ruins. 
* We had here,” says Lord Valentia, “ excellent yams, 
“good sallading, and cucumbers. The fruits were bad, 
“mangoes, guavas, custard apples, cocoa nuts, varieties 
“of oranges, some of which were black on the outside, 
and ers the true mandarin, shaddocks, &c. The 
mutton is indifferent; but the beef, the poultry, the 
bread, and the fish are excellent. At Galle is ‘a neat 
manufacture of tortoise shell.” The coast and the sur- 
rounding country is very mountainous. The greatest 
+ et of rain falls between November and February. 
Arrack, oil; , cotton, and cardamoms, are among: 
its exports. East Long. 80° 20’, and North Lat. 6° 4’. 
See -Percival’s Account ‘of Ceylon, and Valentia’s Tra- 
-vels, Vol. i. p. le 

GALL, ST, is the name of a town in Switzerland, 
‘and the capital of a canton of the same name. It de- 
rives its name from the dneient abbey of St Gall, si- 
‘tuated within the walls of the town. " The town is si- 
“tuated between two mountains, upon the small brook of 
Steinach. The seat of the cantonal government is in 
the chateau of the abbey. ‘The Catholic clergy inha- 

‘Swiss and German reformers. 

“principle as- 

“are ‘princi 

viz. the Rhine, the Tamin, the 
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bit the monastery, which contains the library of the 
convent, now the library of the canton. It contains 
sry valuable manuscripts relative to the history of the 
middle ages. ‘The town library, which contains that of 
Vadianus, is kept in the college, which was founded in 
1598. The collection of Vedienus contains, many pre~ 

‘cious manuscripts, among which is a chronicle compre- 
hending 13 folio volumes of letters of the most celebrated 

This library also pos- 
sesses a cabinet of petrifactions, collected in the nei 
bouring country. There is a collection of paint- 
ings and prints in the house of M. de Gonzenbach, and 
a cabinet of natural history in that of Doctor Zollikofer. 

St Gall has always been celebrated as a manufac- 
turing town. In the 13th century, great quantities of 
linen cloth were manufactured) here, and at the epoch 
of the Council of Constance, 1414—1418, such crowds 
of workmen from that city settled in St Gall, that it be- 
“came necessary to enlarge the town. The principal ar- 
ticles of manufacture, are linen goods, muslin; and cotton 
-eloth. ‘The inhabitants of Swabia; and of the mountains 
of Breghentz, were employed in 7 ape and: embroi- 

all dery by the manufacturers ‘of St/Gall ; and towards the 
end of the 18th’ century, ‘the number ‘of embroiderers 
amounted to 30,000 or 40,000. ‘The price‘‘of :a piece 
of muslin richly embroidered in gold or silver; some- 
times amounted to 60 Louis. The muslins embroider- 
ed in white are generally fabricated out of the town in 
the cottages of the forest: of Breghentz. About. the 
beginning ‘of the present'century, spinning machines, 
Jike those ‘used in this country, were erected in St Gall, 
and in’a few years a great number of these machines 
-were in full activity, in consequence of the exclusion of 
English manufactures from the continent. All the en- 
virons of St Gall are covered with bleaehfields. 

The most interesting promenades and prospects at St 
Gall, are’‘near the convent of Notkerseck ; at Vogli- 
seck, about a league from the town; at the Chateau of 
Warteck, from which there is a view of almost all the 
lake of Constance ; and at the Chateau of Dottenwyl. 
The bridge’ of St.Martin is' well worthy of attention. 
It is built over a wild gorge upon the Goldach, It is the 
work of en oh and is constructed upon the same 

e'famous bridges of Schauffhausen, Wet- 
tinge and Reichenau. Population of the town 9,000, 
“GALL, St, Canton of, one of the largest.cantons of 
Switzerland, extends from the lake of Constance to that 
of Zurich, and almost to Kunkelsberg on the confines of 
the Grisons. It contains forty square geographical 
miles, or nearly 111 square leagues. Independently of 
the capital, it iw nine towns and 15 convents, of which 
11 are female ones. In the districts of Sargans, Utz- 
nach, Upper Tockenbourg, and Rhinthal, which contain 
mountains from 7000 to 8000 feet high, the ge 

ly employed in rearing cattle. In the 
other districts, viz. that of St Gall, Gossau, Lower Tocken- 
bourg, and Roschach, there are many fine hills and cul- 
tivated mountains, with vallies covered with corn fields, 
vineyards and orchards. The canton of St Gall con- 
-tains a small-portion of the lakes of Zurich and Con 
stance, the greater part of that of Wallenstadt, and 
some small lakes situated inthe Alps. Ithas 10 rivers, 

sas the Seez; the 
Linth, the Thour, the Necker, the Glatt, the Sitter, and 
the Steinach. Population in 1803, 180,301, of whom 
nearly one half are Catholics. 
GALLEONS. See Acaputco ‘and Spain. 
GALLICIA: See Gauicia. 
GALLIC ‘Acip.- See Cnemistry, p. 61. 
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city, atown of Italy,.in the kingdom of Naples, and 
province of Otranto, is built upoma rock connected. with 
the continent by a Jong bridge. It is situated at the 
heel of the boot, at the very extremity, of the king , 
Lhe town, which» is well built, is hollowed out below 
intorsubterraneous: vaults for containing the oil, which 
forms the’staple tradeof this town, , The country near 
-Gallipoli furnishes: enough of corn, wine) and fruits, 
-for the consumptiénof the inhabitants ; and muslin. and 
other articles are. manufactured out of a species of 
cotton, which is raised. ‘The duty, of, export, upon 
the oil is fully 40\per cent, as the king receives five car- — 
-lins of oilout of every last, which consists of 12 or 13 
 carlins. The oil,;;when placed in the subterraneous vaults 
already mentioned, is purified and bettered, in, its qua- 
lity by fermentation, which is, occasioned during sum- 
-mer; but this produces in these vaults.a» heat; which is 
-almost unsupportable. In the year 1766, there,was ex- 
ported from Gallipoli to the other parts of the kingdom, 

» 1895 lasts of oil, and outiof the kingdom 17,328 lasts; be- 
- sides 43' cantari of nn cotton, and 247 cantari of cot- 
ton wrought indifferent ways. Briganti reckons the 
average ‘export of oil at 993,804, Neapolitan ducats. 
Rogaine 8,000. East Long, 15° 58’, North Lat. 
40° 29’. air ‘to 

GALLIPOLI, is the name of a seaport town of Tur- 
‘key, in the province of Romania. It is situated on the 
»Sea' of Marmora, on a peninsula which has two har- 
bours, one on the south and the other on the north, 
The Bazar is a fine edifice, with several domes covered 
with lead. The adjacent territory abounds in, grain, 
wines, ‘fruits, and particularly, in excellent melons. 
There is plenty of deer, hares, patridges, and ducks. 
The cotton collected in the neighbourhood is inferior 

‘to that which comes from Smyrna and Salonica... Wool 
-of different kinds, and excellent wax; brought from 
the different countries on the Black Sea, are shipped 

sin the harbour of Gallipoli. Population about. 10,000 
Turks, 3,500, Christians, and a smaller number of Jews. 
East Long, 26° 37/30", and North Lat. 40° 25’ 33”. 

GALLON. See Measures. 
GALLOWAY, the name of a district in Scotland, 

-comprehending the shires of Kirnxcupsricut and Wic- 
TON, which see. 
GALVANI, Lewis, .a physician and physiologist, 

whose name has obtained a very unusual degree of cele- 
brity, in consequence of his having discovered the rudi- 
ments of a new branch of science, which was called after 
him, Galvanism. The history of this discovery will be 
detailed in the following article; at present we shall con- 
-fine ourselves entirely to the biographical events of his 
dife,, He was born at Bologna in 1737, and was'a mem- 
ber of a respectable family in that city, several of whom 
had distinguished themselves in the exercise of the pro- 
fessions of law.and divinity. From his early youth he 
-appears to have been of a serious and devout turn of 
mind, and it is said that he was so much attached to 
the discipline of the Romish church, as to have resol- 
ved to enter into one of the monastic orders. He was, 
however, dissuaded from this resolution, and. he enga- 
ged in the study of medicine, and the collateral branches 
of natural philosophy. In the course of his education, 

‘he. became a domestic pupil of Professor Galeazzi, and 
-he'so endeared himself to the family by his amiable 
disposition, that he formed a matrimonial connection 
with the professor’s daughter. This lady seems, from 
all accounts, to have been. distinguished both for her 
wirtues and her talents ; Galvani’ bore the tenderest re« 
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gard for her; and when in the year"1790. sh 
after a long series.of ill health, it threw him into a 
state of ncholy from which he scarcely afterwards ~ 
recovered. It appears that the discovery, which gave 
so much celebrity to his name, was, in some measure, 
due to the sagacity of Madam Galvani, for the original 
phenomena were noticed by her in the absence of the 
Rroteseae: and were reported to him as something that 
leserved his particular attention. Paget oe 

, In,the year 1762, he took his medical degree at Bo- 
logna, and wrote a thesis on the subject of the bones, 
shortly after which he was appointed a public lecturer 
both in the University and in the Institute of that city. 
He is said to have been particularly happy in his man. 
ner of lecturing, and to have acquired a high reputa- 
tion asa diligent cultivator of the science of comparative 
anatomy. His reputation in. these departments was, 
however, confined to his native country, and he was little 
-known to the rest of Europe, when in the year 1792 he 
“published a work which immediately brought him into 
general notice, It was, entitled, 4A Commentary on the 
Pomers of Electricily.in Musculan Motion ; it contained 
an account of his discoveries on the effects of electricity 
dn producing the contraction of the muscular fibre, and 
the hypothesis which he adopted to explain its action. 
His opinion, that the electricity in these cases was) in- 
herent.in the animal ,body, and was excited. without 

the aid of any external, cause, is now generally thought 
to, be incorrect, and, indeed. the discoveries, that, have 
‘been since made have so extended the science, ,that:the 
original treatise can) now ,be. regarded, as. valuable, 
merely because it presents the, first sketch of those facts, 
which have been. since developed |in, so surprising 'a 
‘manner. q 

Galvani’s_ philosophical. pursuits do. not appear to 
have engrossed all his time, for he continued to exercise 
his duties both as a public lecturer and a medical prac- 
titioner, with great! assiduity ; he also devoted a por- 
tion of his leisure to the society and, correspondence of 
literary men, in which he appears to have taken much 
interest. His domestic happiness, ‘as we have related 
above, received a very’ severe shock from the death of 
his wife, and he was afterwards called upon to exercise 
his fortitude in a different way, when he manifested a 
degree of, firmness, which. must be regarded as highly 
sing bel even althongh we may conceive it to 
ve been carried beyond the necessary limits... In the 

new division of Italy, which took place after the con- 
quests of the French, the city of Bologna was included 
in the Cisalpine Republic ; and all the public function- 
aries were required to take the oath of allegiance to the 
new government... This, however, he refused, as is s 
ie in consequence of the irreligious character of na 
principal leaders in France at that time, and he was ac- 
cordingly stripped of his offices and emoluments. In this 
emergency, much dejected in his spirits, and probably 
reduced to a state of pecuniary embarrassment, he was 
received into the house of a near relation, and fell into 
a state of extreme weakness. Upon these circumstances 
being made known to the government, they shpens to 
have felt a degree of regret, for their harsh behaviour 
towards a man, who had so many claims to) respect, 
both from his: private virtues and his public labours, 
and a decree was passed for restoring him to his ho- 
nours and emoluments. But his frame was too much ~ 
exhausted to derive any benefit from this favourable — 
change in his prospects, and he died towards the con- © 
clusion of the year 1798, in the 61st year of his age. 
See Eloge de Galvani, par Alibert...(«) sil Sp Olas 
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Gatvanism is a branch of natural philosophy, which 
_ has originated within the last twenty-five years, and 
derives its name from Galvani, professor of anatomy at 
Bologna. He had the good fortune to make some ob- 
servations on the electricity of the muscles of frogs, 
that appeared to him to depend upon a new power in 
the animal body ; and although it is now generally ad- 
mitted, that he drew an erroneous inference from his’ 

they led to'a train of experiments, 
which have A ockaned | his name with some: of the most 
brilliant discoveries of modern science. To the sup- 
posed new power he gave the name of animal electricity, 
conceiving it to depend upon something inherent in the 
animal body itself; but we now re, na these effects as 
produced by minute quantities of the electric fluid, set 

. Part I. 

Secr, I. Experiments before the Discovery of the Pile. 

Tue original discovery, to which we have already 
alluded, took place from a singular accident. The wife 
of the philosopher, being in a declining state of health, 
employed as a restorative, according to the custom of 
the country, a soup made of frogs. A number of these 
animals, ready skinned for the purpose of cookery, 
chanced to lie in Galvani’s laboratory, on a table near 
the electrical machine. While the machine was in ac- 
tion, an attendant happened to touch, with the point of 
a scalpel, the crural nerve of one of the frogs, that was 
not far from the prime conductor, when it was obser- 
ved, that the muscles of the limb were instantly thrown 
into strong convulsions. This experiment was perform- 
ed in the absence of the Professor, but it was noticed 

- by his lady, who was much struck with the appear- 
ance; and communicated it to her husband. He re- 
peated the experiment, varied it in different ways, and 
perceived that the convulsions only took place when a 

at liberty by a certain agency of substances upon each. In 
other, 

Galvanism may be defined, a series of electrical phe- 
nomena, in which the electricity is developed without 
the aid of friction, and where we perceive a chemical 
action to take place between some of the bodies em- 
ployed. ; 

Nn treating upon this subject, we shall arrange our Plan of the 
We shall erring, am article. materials into two divisions. 

historical detail of the discoveries that have been suc- 
cessively made, ‘from the time of Galvani’s first obser« 
vation, to the present period ; and, in the second place, 
we shall give an account of the theories and hypotheses 
that have been formed to explain the phenomena of 
galvanism. 

HISTORY. 

ly so called. ‘Having suspended a number of fro 
y metallic hooks to an iron railing, he found that the 

limbs were frequently thrown into convulsions, when 
it did not appear that there was any ates in the 
atmosphere. Having duly considered this phenome- 
non, he discovered that it did not originate from an 
extraneous electricity, but that it depended upon the 
position of the animal, with respect to certain metallic 
bodies. 

It appeared, that when the muscle and nerve of a Action of 
frog were each in contact with metallic bodies, and these two metals. 
were also connected by a metal, the contractions were 
always produced. The effect was considerably increased 
by arming the nerve with a metallic coating, by which 
means a larger portion of it was brought into contact 
with the metal. But the most important of Galvani’s 
discoveries was the effect produced by the combination 
of two metals. Of these combinations the most power- 
ful was that of zine and silver, and the most violent 
convulsions ensued when the nerve was coated with one 

PLaTe 
spark was drawn from the prime conductor, while the I of these metals, the muscle placed in contact with the o¢p xy, 
nerve was, at the same time, touched with a substance other, and the two metals connected by a conductor of Fig. 19. 
which was a conductor of electricity. At the time that 
this accidental discovery was made, Galvani was en- 
gaged in a set of experiments, the object of which was 
to prove, that muscular motion depends upon electri- 
city ; and it appeared, in a very remarkable manner, 
to confirm his hypothesis ; so that he was induced to 

te the inquiry with redoubled diligence. See 
de Galvani, par Alibert. 
1en a frog was so placed as to form part of’ the 

electric circuit, it was found that an extremely minute 
quantity of electricity produced contractions in the 

* muscles, If the hind legs were dissected from the body, 
the connection being kept up by the crural nerves only, 
and the electric fluid was passed through it in this state, 
a still more minute quantity ruacesdaved visible ; so 
that a frog, ed in this manner, was. capable of 
exhibiting very decisive marks of electricity, where none 
could be detected by Bennet’s gold-leaf electrometer. | 

After employing the electric fluid, as disengaged from 
the common machine, he next tried the atmospherical 
electricity ; and it was in pursuance of this object, that 
he was first Jed to observe the effects of galvanism pro- 

electricity. 
Galvani’s general conclusion from his experiments 

was, that the animal body possesses an inherent elec- General 
tricity of a specific kind, which is connected with the conclusions, 
nervous system, and conveyed by means of the metals 
into the muscles, so as to throw them into: convulsions. 
He deduced a theory of muscular motion from his dis- 
coveries, according to which the body contains an ap- 
paratus analogous to the Leyden phial, the muscles and 
nerves being in different states of electricity, and the 
metals forming a connection between them, by: which 
the electricity is equalized. In this raiser? of the 
new phenomena, Galvani went beyon 
correct deduction ; yet he deserves much commendation 
for the perseverance and ingenuity which he exhibited 
in prosecuting the inquiry.. Although the discovery 
originated, in.a considerable degree, from accident) still 
it must be remembered, that it is only men of ability 
who take advantage of such accidents. In the year 
1792, he published an account of his discoveries and 
theories, under the title of A Commentary on the Powers 
of Electricity in Muscular Motion. 

6 
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Galvani had no sooner published an account of his 

discovery, than the philosophers, in different parts of 
Europe, entered with eagerness upon the examination 
of the new phenomena. The earliest writers on the 
subject were Valli, Fowler, and Volta. The principal 
object’of Valli’s letters, which appeared, in the Journal 
de Physique, was to examime how far the opinion.of 
Galvani was correct; respecting the dependence of the 
new influence upon the nervous fluid, and its identity 
with electricity. Although much of his reasoning must 
now be regarded as erroneous, yet still he displays con- 
siderable ingenuity and address in the contrivance.of 
his experiments, and in the inferences which he dedu- 
ced from them. 

In the following year; Dr Fowler published an Essay 
on Animal Electricity, in» which he displays, an. acute 
and. sagacious iind. and. may be considered, by his 
observations, to-have paved the way for many of the 
discoveries of his successors. At the time when he 
wrote, the question was warmly agitated, whether the 
phenomena of galvanism could be referred to the elec- 
tric fluid, or whether they do not depend upon some 
specific agent peculiar to the animal body.. He com- 
mences by the inquiry, ‘‘ Are the phenomena exhibited 
by the application of certain different metals to animals 
referable to electricity?’ Although he conducts. his 
train of reasoning with much. ability, yet he drew the 
conclusion which we are now enabled to say is not cor- 
rect. After examining minutely the circumstances 
which are necessary for the production. of the galvanic 
influence, he finds that it is requisite that there should 
be two different metals, which are to communicate with 
each other and with the, animal. He eonceives it ne- 
cessary that they should ‘be in contact, one with the 
nerves, and the other with the muscles, and. points out 
an error, into which Valli had fallen in his experiments, 
where he thought that the contact of the nerve only is 
sufficient to cause the contractions: he shews that, in 
this case, the moisture on the surface of the nerve acted 
as a conductor of the influence of one of the metals to 
the fibres of the muscle. 

Dr Fowler concludes that the galvanic influence is 
not referrible to electricity, because for the production 
of the former, the presence of two different metals ap- 

's to be necessary, while electricity, as proceeding 
from the electrical machine, is excited by the action of 
an electric upon a conductor; an inference which was 
correct, according to the state of the science at the time 
when he wrote. He also endeavours to show that elec- 
tricity and galvanism are not, in all cases, conducted by 
the same substances, and particularly adduces charcoal, 
which, although a conductor of electricity, is impervious 
to the galvanic influence. He afterwards made some 
curious observations upon the effect of galvanism. on 
animals not furnished with distinct limbs, suchas worms 
of various kinds. \ These animals could not be made to 
contract, yet by the nature of their motions. they seem- 
ed to be sensible to the impression of the two. metals, 
when they were placed, partly on one, and partly on 
the other. 

Dr Fowler afterwards enters upon an interesting in- 
quiry respecting the effect of galvanism on. the. diffe- 
rent parts of the body. ‘* What are the relations which 
subsist between the influence discovered by Galvani, 
and the muscles, the nervous, and the vascular systems 
of animals?” He found that the contractions were very 
readily excited in. all the muscles which are subservient 
to the will, but that they wete with great difficulty 
produced in the heart, and that they could not be ren- 

dered perceptible in the stomach and intestines. He 
observed that when a part is in a state of inflammation 
it acquires an additional sensibility to the galvanic sti- 
mulus, and he made the curious discovery of the flash 
of light, which is produced by placing the two metals 
in contact with the ball of the eye, and then causing 
them to communicate with each other; Sultzer, a Ger-: 
man metaphysical writer, had mentioned several 
before, the manchayensinney! on the organ of taste, by 
applying, two metals, one above and the other below 

e tongue, and then bringing them into contact; but 
the sensation was ascribed to a peculiar vibration ex-. 

tongue, were varied in, different wa‘ 
bison, an account of which is. published at the end of 
Dr Fowler’s Essay. Professor Robison mentions the 
sensation of taste which is excited, when the tongue is 
applied to the edges of a number of plates of zinc and, 
silver, yee alternately upon each other ; a construc- 
tion which may be regarded as an approximation to the 
apparatus afterwards Rassias! by Volta. 

In thesame year in which Fowler’s Essay was publish- 
ed, a very important communication appeared in the Phi- 
losophical Transactions of London, from the pen of Volta, 
in the form of letters to Cavallo. 
account of Galvani’s discovery, and adds many curious 
experiments and valuable remarks of his own. He at~ 
tempted, and with complete success, to overthrow Gal. 
vani’s opinion, that the animal body bears an analogy 
to the Leyden phial, the nerve and the muscle being 
in opposite states of electricity. He found that for the 
P uction.of the effect it was essential to have two dif- 
erent metals, and hence he/arrived at the important 
conclusion, which may be regarded as leading to.all his 
future discoveries, that the muscular contractions are 
produced by small. portions of electricity, that are li- 
berated by the action of the metals upon each other. 
Another point which Volta established was, that the 
nerve is the organ on which the’ galvanic influence im~ 
mediately acts; but he found that if a part of a muscle 
be laid upon two different metals, and these be made 
to communicate, a contraction is produced. This pro- 
bably depends upon the nervous matter that is disper- 
sed through the muscles, and also upon the moisture 
that is always present, and which serves to conduct the 
electricity to all parts of the body. Volta performed 
many experiments in order to discover, what circum- 
stances are favourable to the excitation of the contrac- 
tions, and upon the parts of the body which are the most 
easily called into action. His observations agree, in 
many respects, with Fowler’s, although it is certain 
that their experiments must have been made without 
concert or communication. He found that snails and 
worms could not be made to eontract, but that many 
of the insects, as butterflies and) beetles, were subject to 
the influence of the metals... It appeared from his nu- 
merous trials, that those animals alone were sensible to 
galvanism, who are furnished with distinct limbs, ha- 
ving flexor and extensor muscles. In the animals of 
this description, it appeared that. it was the voluntary 
muscles alone which are capable of being made to con- 
tract. Although the heart is a muscle which is easily 
thrown into powerful action; by chemical or mechanical 
stimuli, yet he could never produce-any effect upon it 
by the action of the two metals. Volta made some of 
the same observations upon the effect of the two metals 
on the organs of sense, as have been mentioned in our 
abstract of Fowler’s Essay. 
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galvanie circle, and in any way influence its effect. The _ History. + Dr Wells wrote an interesting paper on given, 

which was also published in the Philosophical Transac- 
tions of London. He three distinct objects of 
inquiry, which, at the time when he wrote, embraced the 

ts that were the most general subjects of discussion. 
Te, ens inizuises, ms whether the pac saeco — by 
Galvani depends upon any property i nt in the ani- 
Sat bedpparpindinenile. In the second , he in- 
quires into the,conditions that are necessary for its excite- 
ment: And lastly, he examines how far it ought to be 
considered as identical with electricity. Dr Wells coin- 
cidesin opinion with Volta, that the contractions of the 

upon icity liberated by some 
independent of the animal body, and that the 

moisture, which is present in all , is the immediate 
cause of the facility with which the effect is produced. 
He disco we nner a t wee oes charcoal may be 
employ one metals, for exciti 
the influence ; and also that the influence, when excited, 
may be conducted by charcoal. He argues at length 
against the s of Volta, respecting the ce 
tion of the electricity by the contact of the two metals, 
and urges as a decisive objection to it, that the moisture 
which is attached to the animal, ht to serve asa 
conductor, and equalize their electrical condition, with- 
out their being absolutely brought into contact. 
Dr Wells made some curious experiments upon the 

effeets that were produced on the power of the metals 
and on charcoal by. friction; after this operation he 
found that one of the substances alone was.snflicient to 

uce the contractions. As it appeared that the fric- 
ion did not immediately communicate electricity tv the 
body that was rubbed, it must be supposed, that some 
change was brought about in its nature, by which its 
different parts were enabled to act upon each other, in 
the same manner with two distinct substances. He is 
decidedly of opinion, that galvanism is identical with 
electricity, hecause every substance. which is a .conduc- 
tor of one of these principles, is also a conductor of the 

- A very ample and elaborate memoir, on the sub- 
ject of animal icity, was drawn up bya committee 
of the French Institute, which, besides. examining all 
the opinions and controversies that existed on the sub- 
ject, contained an account of a great variety of original 

i The committee was ; of some 
of the most celebrated chemists and natural philoso- 

of France ; Guyton, Fourcroy, Vauquelin, Hallé, 
Sabbatier, Pelleton, Charles, They ar- 

aige Sha wnteselaet Shes report under six heads ; 
1. They examine the different circumstances which in- 
fluence the nature of what they call the animal arc, by 
-which they mean, that part of the galvanic circle 
which consists of the parts of the animal. They con- 
eeive that the animal are may consist of nerve only, but 
in this opinion itis probable that they were mistaken. 
They found that cutting a nerve across did not prevent 
the passage of the influence, provided the eut ends 
were laid close together, and also. that it was trans- 
mitted through di ts. of the same animal,. or 
even through parts of i animals, provided they 
were in perfect contact. They observe, that when a 
nerve is made part of the circle, muscles are thrown 
intocontractions towhich the extremities of the nerve are 
distributed, not those which are contiguous to the trunk 
of the nerve. In the 2d place, they examine the na- 
ture and disposition of what is called the excitatory arc, 
or the metallic part of the circle. 3d, They inquire in- 
to the circumstances which enter into. the action of the 
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Ath head consists of the means which may be employed 
for varying, diminishing, or restoring the sensibility of 
the phe» to the galvanic influence. In this part, the 
mention the effects of immersing the animal in a fluid, 
or in an unrespirable gas, so as to produce suffocation, 
when the susceptibility to the galvanic influence was 
either destroyed or much impaired; but the effects 
-were very various, and difficult to account for in many 
eases. The 5th head consists.of a ison between 
electricity and galvanism ; and the 6th contains a de- 
tail of some experiments which were performed by 
Humboldt, and subjected to the inspection of the com- 
mittee. Many of 
‘ous and interesting ; but they 

that’ some substances, which were good conductors of 
electricity, would not conduct galyanism. See Annales 
de Chimie, xx. 51. 

An ingenious paper was about this time published by Fabroni's 
Fabroni, in’ which he discusses the question -whether paper, 1799. 
the galvanic phenomena are immediately referrible to 
electricity, or whether they ought.not rather to be at- 
tributed to chemical affinity ? He relates many observa- 
tions, that he made upon the chemical action of diffes 
rent metals on each other, when placed in contact; and 
shows, that they were then disposed to oxidate under 
the same circumstances, except that of being in con- 
tact, where, if separate, no effect would have pro- 
duced. He argues, that the facts stated by Galvani, 
Volta, and others, which were conceived by them to 
prove the electrical nature of the phenomena in ques- 
tion, only went so far as to. shew, that electricity was 

in the operation, but did not prove it to be 
the cause of them ; and he is: inclined to regard it rather 
asthe effect, ' 

Fabroni mentions among other facts, that " 
and tin when pure, and kept distinct from other metals, 
will remain a long time without tarnishing, but when 
alloyed, or kept in contact with other metals, they soon 
begin to exhibit signs of oxidation. He remarked, that 
coins composed of a pure metal were more durable than 
such as were composed of a mixture of metals. He 
mentions the corrosion which takes place, when copper 
yoofs are soldered with another metal, and in the 
pe sheathing of ships when fastened with iron nai 
hese phenomena are supposed to depend upon a che- 

mical affinity between the metals, by which their par- 
ticles are. individually attracted towards each o> a 
while the separation of the particles of the solid metal, 
which is caused by their tendency to unite, permits the 
oxygen to act 7 them. “ These facts,” he says, “as 
well as many rs of the same nature, no less com- 
mon than well known, ought to have proved to philo- 
sophers, that the metals, by exercising their mutual at- 
tractive force, must by the same energy diminish their 
pr wars powers of aggregation; that though neither 
of ly may be able to attract oxygen from 
the pORE iy or from water, they may acquire that 
power. by simple mechanical touch as they pass to new 
combinations,” 

iments which he pers 
formed, in order to:observe the comparative effect pro- 
duced, by placing metals first in vessels of was 
ter, then in the same vessels, but not im contact; and 
lastly, in the same vessels, and also in contaet. In the 
two former cases there was no change while 
in the latter there was a considerable of oxida. 
tion. He afterwards entered upon some: speculations 

ah hay 

umboldt’s experiments were curi- yumboldt’s 
pear not to have been, experi- 

in all cases, very accurate ; for he concludes from them, ments, 
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-on the source of the oxygen, and ,he found that, by co- 
vering the water with a stratum of oil, and thus exclu- 
ding the atmosphere, the — of oxidation was re- 
tarded. This fact. he adduces as a powerful argument 
in favour of the chemical hypothesis. He concludes, 
that the oxygen in these cases cannot be derived from 
the water, because were the water decomposed there 
would be a liberation of hydrogen. The effect that is 
produced on the senses of vision and of taste, he attri- 
butes to the formation of new chemical compounds, 
-which act in a peculiar manner upon the organs; an 

‘ opinion which may be true, to a certain extent, so far 

‘Discovery 
of the pile 
by Volta, 
1800. 

‘Description. 

PLatTEe 
CCLXIU. 
Fig. 1. 

Hffects. 

as respects the tongue, but it is not easy to conceive 
how it could cause the flash of light which is excited in 
the eye by the contact of the metals. See Journal de 
Physique, xlix. 348, 

abroni’s paper did not appear to excite much atten- 
tion at the time when it was published, as it directly op- 
posed the current of popular opinion. But many of the 
statements have been since verified by succeeding phi- 
losophers ; and when we consider that it was writ- 
ten before the discovery of the pile, it must be regarded 
as displaying much sagacity and nice observation. 

In this state, the science of galvanism remained un- 
til the year 1800. It was generally admitted, that the 
immediate agent in producing the phenomena was the 
electric fluid, and that the actions exhibited by the ani- 
mal body depended merely upon its extreme sensibili- 
ty to small quantities of this fluid. The experiments 
principally consisted in different combinations of con- 
ducting substances with parts of the animal body, com- 
posing what was called the galvanic are or circle. The 
chemical effects had been little attended to, except by 
Fabroni; and his remarks, although truly ingenious, 
‘must be regarded rather as the first glance of a series 
of important facts, than as constituting their complete 
developement. 

Sect. II. Experiments from the Discovery of the Pile to 
the Decomposition of the Alkales. 

- Thesecond period of the history of galvanism commen- 
ces with the important discovery made by Volta, of the 
instrument which has been called the galvanic or vol- 
taic pile, Volta, as we have seen above, adopted the 
idea, that the action excited by the two metals, depend- 
ed upon an alteration in their respective states of elec- 
tricity, or in a destruction of its equilibrium. The ef- 
fect produced by one pair of plates could only be com- 
paratively small; but he supposed that by interposing 
a conductor between several pairs of plates, it might be 
multiplied and concentrated in an indefinite degree. 
He accordingly provided a number of silver coins, and 
pieces of zinc of similar dimensions ; these were dispo- 
sed in pairs, and between each pair was placed a piece 
of card soaked in water ; and thus a pile or column was 
formed, in which the three substances silver, zinc, and 
water, existed in regular rotation. The effect of the 
combination fully justified the expectations of the dis- 
coverer. All the phenomena that had been excited by 
a single pair of metals were far exceeded by those of 
the pile, while by touching the two ends of it at the 
same time, it was found that a distinct shock was felt in 
the.arms. This fully established the opinion that had 
been formed, and was generally ado Hy of the identi- 
ty of electricity and galvanism ; although there were 
still some circumstances connected .with the latter, 

& 
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which appeared not to be completely analogous to the Hist 
usual operations of the electric fluid. ee . 

He found, that 40 pairs of the metallic discs, with Galva 
the proper number of pieces of moistened card interpo- shock. 
sed, were sufficient to produce a shock, which was very i 
distinctly felt in the hands and arms, and that by in- 
creasing the number of pairs, the power of the pile was 
proportionally augmented. In order to produce the 
full effect, it was found necessary that two pieces of me- 
tal, either composing the extremities of the instrument, 
or in contact with them, should be firmly grasped by 
the two hands; and the shock might, in this case, be 
repeated for any number of times, as long as the paste- 
board between the two metals remained suificiently 
moist. Volta conceived, that the newly invented ap-« 
paratus was analogous in its action to the electrical or- 
gan of the torpedo. The experiments that he perform. 
ed with it, were almost exclusively confined to the ani- 
mal body ; and he appears to have entertained no idea 
of the important use which would afterwards be made 
of the pile, as an instrument of chemical analysis. It is 
indeed a little remarkable, that after making so curi- 
ous a discovery, he should have rested there, and not’ 
have proceeded with the farther prosecution of the sub- 
ject. It would be unjust not to acknowledge, in the 
warmest terms, the obligation under which the scienti- 
fic world was laid by the discovery of Volta; but, at 
the same time, it must be admitted, on the other hand; 
that the benefit of the discovery has been obtained by 
others. An account of the pile was written by Volta, 
in the form of two letters to Sir Joseph Banks, which 
were published in the Philosophical Transactions o 
London for the year 1800. 

No sooner was the discovery of the galvanic pile 
announced, than the English experimentalists } 
their operations with it, and almost at the first trial of 
its effects, made some important and interesting observa« 
tions. Sir Joseph Banks, on the receipt of the letters, 
having communicated the information to his scientific 
friends, a pile was formed by Messrs Nicholson and Nichol 
Carlisle, with which they began to repeat the experi- and C 
ments of Volta. They arranged the substances in the lisle 
order of silver, zine, fluid; silver, zinc, fluid, &c.: an ar- 
rangement which it is necessary to attend to, in speak- 
ing of what have been called the silver and zine ends 
of the apparatus. Volta, it appears, had satisfied him- 
self that the action of the pile was electrical, because 
it produced the shock ; but Messrs Nicholson and Car- & 
lisle applied to, it the instrument called the revolving Disc 
doubler, (See ELectricity, p. 526), and by this means “"* ~ 
decidedly proved it to be the case: They found, that 
the silver end was in the minus, and the zinc end in 
the plus state of electricity. tly 

In the course of the experiments, a part of the cir- pec 
cuit between the upper and lower ends of the pile was tion 
formed by water ; and it was observed, that there was ter in 
a disengagement of gas, at the where the wire ™ 
came in contact with the fluid. is gas was thought “ 
to have the odour of h en ; and it led them to no- 
tice, with more attention, the effect produced by cau- 
sing the electricity to pass through a tube of water, into 
the two ends of which wires were inserted, which com- 
municated with the extremities of the pile. We shall 
relate this very important experiment in Mr Nichol- 
son’s own words. ‘ On the 2d of May we inserted a 
brass-wire through each of two cocks, inserted in a 
glass tube of half an inch internal diameter. The tube - 
was filled with new river water, and the distance be- 



tween the’ points of the wires in the water was one 
inch and three quarters. This compound discharger 
was applied, so that the external ends of .its wire were 
in contact with the two extreme plates of a pile of 36 
half-crowns, with the correspondent pieces of zinc and 

eboard.. A fine stream of minute bubbles imme- 
diately began to flow from the point of the lower wire 
in the tube, which communicated oth the silver, en 
the opposite point of the upper wire became tarnished, 
first ot yo and then black. On reversing the 
tube, the gas came from the other point, which was 
now lowest, while the upper, in its turn, became tar- 
nished and black.”—‘ The product of gas, during two 
hours and a half, was two-thirtieths of a cubic inch. 
Tt was then mixed with an equal quantity of common 
air, and exploded by the application of a lighted waxed 

‘the body They observed, that the same process of the decom- 
pile. position of water is carried on in the body of the pile, 

as between the two ends of the wire in the interrupted 
circuit; the side of the zinc next to the fluid being co- 
vered with oxide in two or three days, and the appara- 
tus then ceasing to act. Mr Nicholson found, that, by 
using metallic plates of considerably more extensive 
surface, no greater effect was produced in the decom- 

ition of water, or in the violence of the shock; so 
that he concludes, “ the repetition of the series is of 
more consequence to this action than the enlargement 
of the surface.” It was now clearly ascertained, that 
the electricity of the silver or minus end was negative, 
that of the zinc or plus end positive. Although it ap- 
peared evident that there had been a decomposition of 
water effected by the copper wire, yet Mr Nicholson 
determined to render the operation more decisive, by 

atin: employing a metal which was not oxidable. Platina 
tes pro- was therefore substituted for the copper, and now gas 

both was disengaged from both sides, and neither of the 
bya eel! wires were tarnished. In a subsequent experiment, 
AT! the wires were so managed, that fhe gases extricated 
XIII. from each side were kept distinct, and it was found 

that they consisted, the one of oxygen, and the other 
of hydrogen, and that in the proportion necessary to 
produce water. In some of these experiments the spark 
was visible (Nicholson’s-Journal, 4to, iv. 179.) Our 
readers will at once perceive the important views 
that were disclosed by the experiments related in this 
Benet, in connexion with those performed by Mr 
ruickshanks of Woolwich, of which we shall next 

give an account. They must be regarded as leading 
i y to the wonderful discoveries that have been 

made by means of the galvanic apparatus, as well as 
the theoretical deductions to hich it has given rise, 
and which have produced almost a complete revolution 
in our ideas of the action of bodies upon each other. 
Mr Cruickshanks confirmed the observations of Messrs 

Nicholson and Carlisle, respecting the actual appear- 
ance of sparks and the decomposition of water. This 
last bigs he varied in different ways. By employ- 
ing the interrupted circuit with silver wires, and pass- 
ing the influence through water tinged with litmus, he 
found, that the wire connected with the zine end of 
the pile communicated a red tinge to the fluid conti- 
guous to it ; and afterwards, by employing water tinged 
with Brazil wood, he found that the wire connected 
with the silver end of the pile produced a deeper shade 
of colour in the surrounding fluid. Hence it appeared, 
that an acid was formed in the former, and an alkali 
in the latter case. The galvanic influence was 
through the interrupted circuit, in which the tube was 

nk’, 
8 eX- 

r mt: 

GALVANISM. 83 

filled with the solution of acetate of lead, when it was History. 
observed that the lead was separated in the metallic ~~~ 
state, and deposited at the end of the silver wire, or (°°) trom 
the wire connected with the silver end of the pile, in metallic so- 
the form of fine needles. Experiments were afterwards lutions. 
made upon the solutions of sulphate of copper and ni- 
trate of silver: in this last case, he observes, “ the me- 
tal shot into fine needles, like crystals articulated or’ 
jointed to each other, as in the Arbor Diane.” He 
also succeeded in decomposing some of the neutral 
salts. See Nicholson’s Journal, 4to, iv. 187. 

In a second memoir, Mr Cruickshanks paid more 
icular attention to the nature of the gases emitted 

in the interrupted circuit—to the effects of different 
kinds of wires—and to the influence of the fluid me- 
dium upon the decomposition of the water.. Some of 
his most important conclusions are, that from the wire iat bodies 
connected with the silver or copper end of the pile, gen ical. 
whatever be its composition, if it terminate in water, ways emit- 
the gas emitted is chiefly hydrogen ; if it terminate in ted from 
a metallic solution, the metal is reduced, and is deposi- ron wire, 
ted at the end of the wire. When the wire connected 0" ‘2° _ 
with the zine end is formed of a perfect metal, nearly gen, or 1 
pure oxygen is disengaged ; when of an oxidable me- wire oxida- 
tal, it is partly oxidated and partly dissolved, and ioe ted. 
a small quantity of oxygen is liberated. When fluids piuidswith- 
contain no oxygen, they appear to be incapable of out oxygen 
transmitting the galvanic influence; while, on the con- Will not act - 
trary, it would seem that it may be transmitted by 
every one which contains this element, (Nicholson’s 
Journal, 4to, iv. 258.) These views of Mr Cruick- 
shanks respecting the action of the pile were confirm- 
ed by some experiments that were performed, about 
the same time, by Colonel Haldane. He found that Haldane’s 
the apparatus ceased to act when it was immersed in experi- 
water, or if it was placed in the vacuum of an air- ™*"* 
pump. He found, on the contrary, that it acted more Pile will 
powerfully in oxygen gas, than when confined in an notactwith- 

ual bulk of atmospheric air, while azote had the same °U* °*Y8e% 
ect asa vacuum. ‘These circumstances led him to 

conceive that its action depended essentially upon the 
combination of oxygen, which it derives from the 
atmosphere. See Nicholson’s Journal, 4to. iv. 242, 
313. i 

In the early part of his experiments, Mr Cruickshanks Trough ap- 
invented a new manner of disposing the apparatus, paratus. 
which has proved scarcely less important to the inte- PLATE 
rests of science, than its original discovery by Volta. We vn ee a. 
allude to the method of placing the metals horizontally °* 
in a frame or trough, with proper intervals for contain- 
ing the fluid which is intended to act upon them. 

The power of the pile in decomposing chemical sub- 
stances being now established, by the experiments of 
Nicholson and Cruickshanks, a new field of investiga- 
tion was opened, which was ardently entered upon, b 
some of the most distinguished among the English che- 
mists. Dr Henry decomposed the sulphuric and nitric syenry’s ex. 
acids, and ammonia, and he reduced the oxymuriatic periments. 
to the state of muriatic acid; but as gases do not con- Decompo- 
duct the galvanic influence, its decomposing power ses acidsand 
could not be applied to this last body. See Nicholson’s ammonia. 
Journal, 4to. iv. 223. 245. 

Sir H. Davy commenced his discoveries in galvanism Davy’s ex- 
at an early period of the investigation. He proposed, periments. 
as a subject of experimental research, whether the ends pjcen 
of the wire, in the interrupted circuit, would discharge the gases 
the two gases, if they were made-to terminate in diffe- from two 
rent portions of water. The ends of the wires were Portions of 
therefore placed in separate glasses, while the glasses “““* 

5 
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History» were made to communicate by means of the fingers, or 

a moist substance, and it was found that the oxygen 
‘and hydrogen were evolved as usual. He next inquired 
whether it was necessary for the effect that the wires 
should-be in contact with the ends of the pile ; and in 
order to prove this point, slips of muscular fibre were 
in d between the wires and the ends of the pile. 
The result of this’ disposition was that the gases were 
disengaged, but in a reverse. order ; the hydrogen now 

ding from the wire connected with the ainc end 
of the pile, and the oxygen from the silver or copper 
wire. “ 

These experiments, which at the time when th 
were performed seemed most extraordinary, and a 
most inexplicable, were succeeded by others equally 
curious, in which Sir H. Davy produced the galvanic 
effect, by a new combination of substances. He found 
that charcoal was capable of conducting the influence 
and of decomposing water, the copper end giving out 

New com- 
binations, 

hydrogen, holding a little carbon in solution ; the zine’ 
end did not produce any considerable quantity of gas, 
the carbonic acid which was produced being absorbed 
by the water, in which the charcoal was immersed. He 
formed a pile of zinc and charcoal, which acted with 
considerable energy, and he afterwards. discovered that: 
a pile may be constructed of only one metal, with dif- 
ferent fluids applied to its two surfaces, one of them ca- 
pable of oxidating the metal, the other of preventing 
the effect of oxidation, the two fluids being separated 
from each other by water. The series which he em- 
ployed was metal, diluted nitric acid, water, sulphuret 
of potash, and then again metal. In a subsequent train 

Pile of one 
‘metal. 

Pile of of experiments, he proceeded still farther, and composed 
chareoal, 2 pile without any metal, but consisting solely of pieces 
without of charcoal, having their different surfaces exposed to 
metal. _the action of different fluids. 
Pile will Sir H. Davy also made some very inrportant obser- 
notact with vations on the nature of the fluid inter d- between 
pure water. the plates of the pile. If the water that is employed be 

perfectly pure, containing no acid, salt, or gas, the ap- 
paratus is incapable of acting. He found that its ener- 
gy was in ctor to the rapidity with which the 
oxidation of the metal advances, and consequently was 
most energetic when nitric acid was made use of. In 
pursuance of this opinion, he discovered, that the pile 
can act in vacuo, if an acid be interposed between the 
plates. See Nicholson’s Journal, 4to. iv. 275. 326. 337. 
344.3 and v. 78. 341. 

About this period, Dr Wollaston began to investigate 
the subject of galvanism, and read a paper to the Royal 
Society of London, which displays great marks of sa- 
gacity and penetration. He observes that the energy 
of the apparatus seems to be in proportion te the tens 
deney which one of the metals has to be acted upon by 
the interposed fluid, An experiment is related, not 
very unlike some of those which had been previously 
performed by Fabroni. If a plate of zinc and a plate 
of silver be’ immersed in diluted sulphurie acid, and 
kept asunder, the silver is not affected, but the zine 
begins to decompose the water, and to evolve: hydrogen. 
If the plates be now placed in contact, the silver dis+ 
charges hydrégen, and the zine continues. as before’ to 
be dissolved. From these, and other analogous facts, 
he concludes, that whenever a metal is dissolved by an 
acid, electricity is disengaged. He extends this prin- 
ciple to the action of the electrical machine, which he 
conceives has its power increased by applying an amal- 
gam to the cushion, into: the composition of which a 
metal enters which is readily oxideted, As a farther 

4 

‘Wollaston’s 
experi- 
ments, 

Electricity 
disengaged. 
by metals 
dissolved in 
acid, 

GALVANIS™ 
illustration of the same principle, he found, that the 
machine will not act when immersed in carbonic acid 

sae Nicholson had su, the opinion, that the  Electricit 
electricity of the pile di from that of the machine, of the pil 
in consequence of the latter being in a state of higher ™ 
intensity, but in less tity ; the former of course it 
being in greater quantity, but of low intensity. Dr intensity, 
Wollaston coincided in:this idea, and supposed that it 
might explain the difference between the operation of 
the two instruments. It had been long known that’ 
water might be yt iets the electric shock, but: 
the effect differs from that of the pile, the two gases 
being separated promiscuonsly from both ends of the. 
wire, not as when the pile is employed, the oxygen from 
one end, arid the hydrogen from the other. But Dr Decomp 
Wollaston succeeded in producing the galvanic. effect “*'* 2 
on water by common electricity, so as for ours the gases 

. This he ace ished by coating two silver 
wires, so that the ends of only were exposed. He: 
then connected these wires with the two conductors of 
the electrical machine, and. passed the spark, from one’ 
to the other, through a solution of a salt of copper; the’ 
negative wire was found to be covered with a metallie 
coating, as if it had been connected with the copper or 
silver end of the pile. See Piil, Trans. 1801, p. 427. 
Paige cm dogs gi nc this time, discovered that he ns. 

e pile possesses a powerful effect in burning me-' burn 
tallic leaves. He pote & aninstrement of lnageplaees of set r 
zine and copper, and fixed golddeaf to the zinc end ; ! 
then by ones it in contact with the silver end, the : 
leaf was rapidly consumed, the process being attended 
by a beautiful ion of coloured light. 
and copper leaves* were barned’ in 

Silver; tin, 

. Sead e oa ane 
each giving out a brilliant tinged a 
pare attra (Nicholson’s Journal, vol. nt 238) The °° 
repetition of these experiments on the combustion of Fourcto 
metals, led F rst to a curious discovery, that the discovers 
energy of the shock is not increased by the size of the (5.So0 
plates, but by the number of the repetitions ; while the plates. 
same extent of surface, arranged in the form of a few , 
large plates, readily consumed the metallic leaves, but 
had only a comparatively small effect’ on the sensations. 
(Ann. de mt xxxix. 108.) As the’ action of the 
ile was generally admitted to d upon electricity; 

valiotte attempts "were made, oy liveett aie tomciale 
lists, to charge the Leyden phial, and Mr Cruiekshanks Cruick- — 
at length accomplished it. It was now also a 
agreed, that the extremity of the pile which gave owt Pio) 
oxygen, was in the state of positive electricity, amd the phia, 
end which disengaged hydrogen im the negative state. 

It became a curious subject of investigation to ascers Van Ma 
tain what was the precise difference he rare the ya 7 7 
tric fluid, as generated by the pile, as diseng: «tbe 
by the common machine per Be Van Marum entered galvnil 
upon a series of experiments, i which the action of 
the pile was compared with that of the great Teylerian 
machine at Haarlem. He succeeded in charging, net 
only single jars, but whole batteries, by the pile; and 
they were always charged to the same‘ degree of intet- 
sity with that which the pile itself indicated to am elee- 
trometer placed upon it. He found that the zine end 
of the pile communicated positive electricity to the side 
of the jar or'battery with which it was in contact, and 
the copper end the reverse. No perceptible difference 
could be experienced. between shocks of the same in- 
tensity given’ by ajar or by the battery; Whether they 
were charged by the pile or by the maehine. Hefound 
that the intensity of the pile was always the same from 



y+ the same nuinber of plates, whatever was their size ; 
=" but he perceived Fourcroy’s observation to be correct, 

that it was eens to vot latge plates to burn the 
metals. He formed a pile of large plates of zinc and 
copper, and succeeded in fusing iron wires of consider- 
able thickness ; he at last even fused a wire of platina. 
He found that a battery, consisting of 137} square 
feet of coated glass, was cha by a galvanic appa- 
ratus to an intensity equal to itself, in 1-20th of a ses 
cond ; a cireumstance which proves the amazing velo« 
city of the fluid. He conceived that the energy of the 

ile was much ry aE when it was kept in an insu~ 
state, and likewise when a solution of the muri- 

ate of ammonia was oséd between the copper and 
zine plates. See Ann. de Chim. xl. 289. 

fonof °. We havealready noticed the discovery of Mr Cruick- 
le de- Shanks, that the pile acted mote powerfully in oxygen 

ates the gas than-in the air of the atmosphere; and an observa- 
tion the converse of this, was made by Biot and Cuvier, 
whith confirmed the relation between the action of 
the apparatus and the chemical state of the fluid in 
which it is immersed. When the pile was inclosed in 
a limited quantity of air, they found that, after some 
time, the air was sensibly deoxidated. See Ann. de 
Chim. xxxix. 242, ‘ 

eof o- ' The discoveries that were made with the galvanic pile, 
> ahaa A ae by the English chemists, completely esta- 

shed some of the most important points which had 
previously been subjects of doubt or controversy. Ani~ 
mal electricity, as produced in the original experiments 
of Galvani, and wards in those of Valli, Fowler, 
Volta, and others, was now admitted to depend upon 
nothing adherent in, or attached to, the animal body, 

_* _ but upon an agent, called into action by external causes, 
F and manifesting itself in consequence of the delicate 

sensibility of the nervous and muscular'systems. This 
agent was now generally recognized as being identical 
with electricity, conducted by the same substances, 
possessing the same ies, and, in short, subject 
to the same physical laws. It was conjectured, that 
the apparent difference between electricity, as excited 
ne and by the pile; depended upon the 
different states of intensity in which they exist; the 
electricity of the machine being in a much higher state 
— pw by the pile, although this latter is ae, 

isengaged in greater quantity. This may be regard- 
ed as the state of the lence a 1801 + eer ale then 
until the grand discovery of Sir H. Davy, which we 
have marked out as the third era, the attention of the 
the don € i " ists, woe devoted themselves to 
t artment of natural philosophy, was j di- 
rected to improving or modifying the Pe. on 
partly to hypothetical discussions, respecting the na~ 
ture of the action, and its connexion with chemical af: 
finity. This latter topic, in conformity with the plan 
which we laid down, will be treated more at length in 
the Second Part of the Article. A number of new facts 
were, however, from time to time, discovered, which 
we shall proceed to detail; and in order to preserve 
the historical order, we shall also briefly touch upon 
bec 9 theory that are to be considered more fully 

A memoir appeared about this time from M. Biot, 
which contains some important observations on the rela= 
tive effects of the different kinds of apparatus, especially 
with regard to the size of the plates that enter into 
their composition. Electricity is known to be dischar- 

by points,. ard to be retained extensive sur- 
faces; and frem this circumstance he conceives; that the 

3 ob- 
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smallei the plates are, the more rapid will be the cir- History. 
culation of the fluid; large plates furnish a greater ““y—-” 
quantity of the fluid, but it is less rapid in its motion; 
smaller plates, on the contrary, furnish less fluid, but 
it passes with more rapidity through the different parts 
of the apparatus. Hence what was spoken of by Ni- 
cholgon and others, as constituting the intensity of the 
fluid, is resolved by Biot into the velocity of its mo- pifteres: 
tion. The different operations of the pile are different- velocity of 
ly affected by these two properties. The taste, the the electri- 
ash, and the shock, exist nearly in the same degree, “'Y 

and all depend principally upon the velocity; while the 
combustion of the metals is more influenced by the 
at of the electricity. The electrical attractions 
also depend upon the quantity of fluid, arid are there~ 
fore more perceptible when large plates are usetl. It is 
observed that a pile composed of small plates affords 
very pungent shocks, but is more quickly exhausted. 
It was before stated; that Biot had perceived the pile 
to deoxidate a portion of air in which it was confined ; 
and he now informs us, that the effect was produced 
more rapidly when the ends of the pile were made to 
communicate by intervening wires. The general con- 
clusions with which he sums up this interesting paper, 
are, that the galvanic fluid resembles the electric in the 
tepulsive property of its particles, and that the diffe- 
rent phenomena —— _— variations in the quanti« 
ty and velocity of the fluid. See Jourr. dé Phys. 

i, 264, 
- An elaborate set of experiments was published about Lehot’s ob- 
this period by Lehot, on the direction of the galvanic servations 
current. This subject had also occupied the attention ° the di- 
of Biot, and it was generally admitted that its course Fetion of " 
was from the zinc plate, across the fluid, to the silver See 
or copper plate. See Journ. de Phys. li, 135. 
A circtmstance of ‘some importance in our view 

the action of the pile, was pointed out by Erman 
Berlin ; he remarks, that the detion takes place, hot > ies of 
between the metals, but between the metal and the the exire. 
fluid ; therefore, in designating the end of the’ pile, we mities. 
should say that the zinc end is the negative, and the 
copper the positive. Nicholson and Cruickshanks sup- 
posed the apparatus to be constructed copper, zine; 
fluid; but we should say, zinc, fluid, copper, as in this 
arrangement we have the complete circle. (Journ. Phys: 
liii, 121.) A similar remark was made by Dr Priest- 
ley, who was at this time performing experiments on 
alvanism in America: He says, that no alteration is 

produced in the apparatus by whatever metal is placed 
at the ends beyond the reach of the fluid. Most of the 
phenomena of common electricity had been imitated by 
the electricity of the pile, except that of attraction ; 
and Gautherot now succeeded in contriving an appara= Gautherot 
tas for producing this effect. It consisted of two de~ on galvanic 
licate wires, which hung loose from the extremities of attraction. 
the pile; whew they were brought near together, @ 

le approximation was perceived, and they were 
found to adhere with a degree of force. See Ann. de 
Chim. xxxix. 203. A Pe mer A a 
Tt does not r that Volta himse icipated, in v 

any degree, in the various discoveries that swore: rasihe —-< 
by mieans of his apparatus, or that he employed any electrical 
means for improving or altering its original form. He hypothesis. 
seems’ to have interested himself solely im defending the 
hypothesis, which” he had propased to'account for its 
operation, and which mdeed may be considered as ha~ 

@ led to its construction. His opinion, that the pri- 
mary action was electrical, and that it depended upon 
a change in the distribution of the electric fluid, was 

of Erman’s 
of Temark 

on the 

Priestley’s, 
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now ¢alled in question by Mr Nicholson, Dr Wollaston, 
and other English chemists, who were more disposed 
to refer the effects to the chemical action of the fluid 
interposed between the plates in oxidating the metals. 
Volta, however, still adhered to his first opinion ; and, 
in a paper written about this time, he lays it down as 
his decided conviction, that the action of dne of the 
metals upon the other is the sole cause of the excitation 
of the electricity, and that the only use of the inter- 
posed water is to convey the excited electricity from 
one pair of plates to the other. (Nich. Journ. 8vo. 1. 
135.)—Some remarks were, about this time, published on 
Volta’s hypothesis, by Mr Cuthbertson and Dr Bostock ; 
the former objecting to some of Volta’s experiments, 
on which the electric hypothesis of the pile was at- 
tempted to be established, and the latter giving a more 
detailed account of the chemical hypothesis. 

By an ingenious alteration in Bennett’s electrometer, 
it was converted by Mr Pepys into a galvanometer. Mr 
Pepys also confirmed the facts to which we have alread 
alluded, that oxygen is absorbed by the pile, that it 
will not act in azote or in hydrogen, and that it may 
be excited in vacuo, provided acid be interposed be- 
tween the plates. (Philosoph. Mag. x. 38.) About 
this time, Rittersof Jena entered upon his investiga- 
tion of the galvanic phenomena, and both performed 
many new experiments, and entered very zealously into 
theoretical discussions. He conceived that he had ob- 
served a connexion between galvanism and magnetism: 
He says, that if an iron wire be placed in the magnetic 
meridian, the north pole of the wire is more disposed 
to become oxidated than the south pole; when the 
magnetized wire is placed in water, the south pole, on 
the contrary, is most affected. If similar wires be em- 
ployed, but not placed in the magnetic meridian, no 
difference is to be observed in the oxidation of the two 
extremities. See Journ. de Phys. lv. 235. 

In the experiments that had been performed on ani- 
mals, those with cold blood had been generally em- 
ployed, both on account of their being more conveni- 
ent for the operation, and from the greater tenacity 
with which they retain their vitality. It was, however, 
ascertained, that animals with warm blood were equal- 
ly susceptible of the influence; and Creve of Wurtz- 
burg had produced strong contractions in a human leg 
after amputation. Vassali, in conjunction with his 
friends, Giulio and Rossi, performed a more ample set 
of experiments upon the bodies of some criminals 
that were beheaxed at Turin. (Journ. de Phys. lv. 
286.) They pa‘d particular attention to the effect’ of 
the galvanic electricity upon the heart and the other 
imvoluntary muscles, a point which had been the sub- 
ject of much controversy. Volta supposed that the in- 
voluntary muscles could not be made to contract. Fow- 
ler however asserts, that contractions were excited in 
the heart, although with difficulty ; and Vassali con- 
firmed the observations of Fowler, and extended them 
to the stomach and intestines; the same opinion was 
also maintained by Nysten. (Jowen. Phys. lv. 465). 
On the other hand, Aldini, tive nephew of Galvani, 
who now came into notice as an. assiduous experimen- 
aoe asserted that he was unable to act upon the 

Circand’s Circaud announced a discovery, which, if it were 
experiments fully confirmed, would prove of’ great importance in 
en moune. physiology, that the fibrine of the blood, immediately 

after it leaves the vessels, may be made to contract by 
the galvanic apparatus. Delametherie confirms the state- 
ment of Circaud, from his own observations ; but we 
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have been informed that the experiment has not suc- 
ceeded in this country ; and when we consider the dif- 
ficulty and delicacy of the process, we may be allowed, 
without impeaching the veracity of the narrators, to 
entertain some doubts on the subject. See Journ.. Phys. 
lv. 468; and lv. 161. ae j 

In the year 1803, Aldini published his Treatise on Aldini’: 
Galvanism, a work which contains many curious expe- Pement 
riments, and also some new theoretical opinions. The page S 
experiments which were the most calculated to produce Gad x 
an impression upon the spectators, were performed on by the 
the body of a criminal, who was hanged at Newgate, pile, 18( 
and also on the head and limbs of some of the larger 
warm-blooded animals. A powerful battery being aj 
plied, very strong contractions were excited, the limbs 
were violently agitated, the eyes opened and shut, the 
mouth and jaws worked about, and the whole face was 
thrown into frightful convulsions. These experiments, 
however, were principally remarkable from the subjects 
made use of, and the magnitude of the effect: there 
were others performed, really more curious, in which 
very considerable muscular contractions were excited, Contrac- 
without the intervention of any metal, or other sub- tions pr 
stance which could be supposed capable of disengaging — 
the electric fluid. In some cases the effect was pro- °™ ™ 
duced by bringing into contact the nerve of one animal 
with the muscle of another, and at other times by em- 
ploying the nerves and muscles of the same animal. In 
some of the experiments, there appears to have been the 
most powerful contractions excited, by bringing the 
parts of a warm and a cold blooded animal into contact 
with each other. It does not appear, from any expres- 
sions in this treatise, whether Aldini considered the 
animal electricity, as he calls it, to be of a specifically 
different kind from that excited by the pile, or whether 
he supposes that the different parts of the animal bod 
have the power of generating the same kind of electri- 
city, without the aid of any external agent. He, how- 
ever, deduces from his experiments an inference in fa« 
vour of Galvani’s hypothesis, of a proper animal elec« 
tricity inherent in the body, and not requiring the as- 
sistance of any external agent for its developement. 

There are some points respecting these experiments Re 
that require farther explanation.” The most obvious 4/42 
conclusion that we should draw from them, would be 
that which was formed by Aldini himself, in favour of 
a proper aniinal electricity. But if this be the case, 
they must be regarded as essentially different from those 
of Galvani, where an electricity of the usual kind was 
certainly excited. Perhaps the most probable suppo- 
sition is, that the parts of the body, in these experi- 
ments, acted in.a manner analogous to the pile which 
was constructed by Sir H. Davy, in which electrici 
was developed by the action of two different flui 
upon carbon, There are, however, many circumstan- 
ces wanting to render this analogy complete. 

An important experiment was announced by La- 
grave: he stated, that by placing upon each other al- animal 
ternate layers of muscular Abre and of brain, separated pile. 
by a porous body, soaked in salt water, a pile was form. q 
ed which produced the usual effects of the galvanic | 
apparatus: (Journ. Phys. lvi. 235.) The experiment | 
must be of difficult execution, and we do not know that 'e 
any one has since attempted to repeat it. Should itbe ? 
confirmed, it would throw some light upon the experi- 
ments of Aldini, and would assist in the explanation of 
those facts, where animal electricity seemed to be de- 
veloped, without the intervention of metallic bodies. 

About this time galvanic electricity began to be ex- 



ry: tensively employed in medicine, ially in those dis- 
Y——" eases where common electricity been previous] 
ved in (Und useful. It might have been expected that muc 

benefit would have been derived from so powerful an 
t, and one which is so easy of application to any 
of the body. Our expectations of advantage have, 

, aoc been generally disappointed. Flattering ac- 
counts of success were ind ublished, in different 
nervous disorders, in paralytic affections, in deafness, in 
some kinds of blindness, in the recovery of persons ap- 

tly drowned or suffocated, and even in hydropho- 
Bin ond | insanity. But we believe that the practice is 
now very generally relinquished, from a conviction of its 
inutility. 

Ritter published an account of a curious appendage 
to Volta’s pile, which he called the secondary pile, and 
which She eat frequently called the pile of Ritter. It 
is a kind of electric apparatus, which may be ge 
by the voltaic pile, or may be made to retain the elec- 
tricity that is ually flying off from this instru- 
ment. He perceived that a body, which had formed 
‘part of the galvanic circle in the pile of Volta, when 
the pile was removed, became itself electrical ; but it 
exhibited an electricity ephasie. to that which it had 
peri iously possessed. Thus, if two wires terminating 

water, and connected with the pile, were discharging 
one oxygen and the other hydrogen, when they were 
Hesciod foen it, they would still continue to discharge 
the gases, but the operation would be reversed. These 
wires, in this state, may be considered as charged, and 

greater number of similar wires be placed between 
‘the ends of the pile, they will all become charged. The 
nature of the experiment will not be affected, if, instead 
of wires terminating in water, plates of metal be sub- 
stituted, with wet cards interposed. An instrument 
will thus be formed, which of itself cannot produce any 
signs of electricity, but which may be rendered electri- 
cal, by being placed in contact with the primary pile. 
When the two piles are connected, the action of the 
ends of each are reversed to each other, and, as when 
they are separated, the ends of the secondary pile are 
again reversed, consequently the ends of both the piles 
will now act in the same manner, It is necessary for 

_ the pile of Ritter to remain for some time in contact 
with the pile of Volta, in order that it may be sufficient- 
ly charged. It is stated that the chemical effect of 
Ritter’s pile, that is, its effect in decomposing water, 
does not bear a regular ratio to its physiological effect, 
that is, its effect in giving shocks. The author observes, 
‘with respect to the voltaic pile, that its tension is the 
greatest, and it produces the strongest effects on the 
sensations immediately after it is constructed, but that its 
chemical effects are the most powerful after it has been 
acting for some hours. See Journ. de Phys. lvii. 345. 

r ex-- Shortly after the publication of the account of the se- 
iments con pile, Ritter made a number of experiments with 
\fe ad the pile of Volta, which are original curious. He 
te. vol- observed that when a communication was formed be- 

tween the positive end of the voltaic pile and the earth, 
the whole instrument became negatively electrified, and 
when the communication was made with the negative 
end, the instrument became itive. These changes 
do not, however, destroy the eioal action of the pile, 
which, goes on in the same manner as before the com- 
munication was formed, He supposes that the decom- 
position of water is effected in consequence of the po- 
sitive end disengaging oxygen, and the negative end 
hydrogen, and that the two ends haye also a tendency 

. 
7 

ma 

= 
Eo 

GALVANISM. 87 
and hydrogen History. 

psy ypaect gS He says, if the positive end be armed ““y"” 
with gold leaf, and the negative with charcoal, and 
these substances be then brought into contact, the gold 
will be burned ; but if the ition of the substances 
be reversed, the charcoal will be burned. When the 
extremities of a pile do not communicate, it is said that 
the action exercised between the different plates is v 
unequal; the zinc, which is nearest the positive end, A 
is the most oxidated. It is also asserted, tifa pile Different 
be broken into separate parts, by a number of wires S500)" 
inserted between every fifth pair of plates, those wires parts of the 
nearest the positive end will be the most oxidated ; pile. 
while, on the contrary, those wires near the negative 
end will be less oxidated than if they had been sim- 
ply plunged in water. Hence he infers, that at the 
negative end an action has taken place, or a state has 
been induced, the reverse of oxidation. He goes so far 
as to say, that different sensations are excited by the 
two ends of the pile, the one expanding, and the other 
contracting, the muscular fibre; the positive end 
strengthens the pulse, and produces heat, the nega- 
tive weakens it, and produces cold. See Journ. de 
Phys. lvii. 401. 

far as we have been able to learn, few, if any, of Remarks 
the experiments of Ritter have been repeated, either in on Ritter’s 
is pe or in. France ; a circumstance which is not a ¢xperi- 
little remarkable, when we consider that many of them ™¢** 
are quite original, and would lead to important theore- 
tical deductions. His lan and manner of writin 
are, however, unfortunately obscure ; and he abounds 
so much in hypothesis, that he has not obtained that 
degree of attention to which he would seem to be en- 
titled, from his industry and ingenuity. It is scarcely 
to be supposed that he could have been mistaken re~ 
specting the effect of the secondary pile, or that he 
would face invented a series of facts, the fallacy of 
which might be so easily detected. With respect to 
the experiments on the voltaic pile, their authority is 
more doubtful; they seem to have been performed with 
a manifest view to a particular hypothesis ; some of 
them are of an indeterminate nature, and we may ima- 
gine that many are exaggerated, or even inaccurately 
stated. 

The attention of the different experimentalists was Biot's opi- 
now much occupied with the comparative merits of the nions re- 
two hypotheses, the electrical and chemical ; generally ‘Pecting the 
pays the English seemed to incline to the latter; and meas 

e continental writersto the former. Biot drew up a can nic action, 
did and judicious memoir, in which he compares the 
merits of the two opinions, and endeavours to shew 
how far either of them is supported by acknowledged 
facts. Electricity, he observes, is certainly excited, but 
it is not certain whether we ought to regard it as cause 
or effect. He proceeds to inquire, whether the action 
of the instrument depends entirely upon the oxidation 
of the water, entirely upon the influence of the metals, 
or whether it is not produced by the two in conjunc 
tion. This he decides to be the case ; and yet, at the 
same time that he makes this. decision, he appears to 
have a leaning towards the chemical hypothesis. See 
Ann. de Chim, xlvii. 1. 

In the year 1804, a very valuable memoir was writ- Hisinger 
ten by Hisinger and Berzelius, which must be regard- and Ber- 
ed as containing the fundamental principle of those 2elius on 
doctrines, which have since been so extensively deve- sy pr por 
loped by Sir Humphry Davy. the galva- ., a) 

stances, 
By passin 

nic influence through solutions of the different neutral 1994, 

to dispose metals to unite with oxy 
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History. galts, they found that there was a transfer of the acid 
~—y~=" and alkali to different parts of the ps Pater They 

formed the general conclusion, that whenever electri- 
city is sent across a fluid, it disposes its constituents to 

separate and pass to the two sides respectively ; com- 
bustible substances, alkalies, and are attracted 
to the negative; acids, oxides, &c. to the positive ex- 
tremity of the pile. The force of the decomposition 
they suppose is in the ratio of the quantity of electri- 
city, and that the electricity is in proportion to the sur- 
face of metal which is in contact with a moist conduc- 

tor. The decomposition is also influenced by the affi- 
nity of the components of the substance, its power of 
conducting electricity, and other circumstances. See 

Ann. de Chim, li. 167. : f , 
. Mr Cruickshanks, among his earliest discoveries, had 
observed, that an acid and an alkali were generated at 

the two ends of the wires in the interrupted circuit, and 
this fact’ had been confirmed by other (oe PT 
The substances produced were supposed to be nitric 
acid and ammonia; the first originating from the union 
of oxygen with the azote of air dissolved in the water, 
the latter from hydrogen combining with the same ele- 
ment. But it was now announced that muriatic acid 
‘and soda were generated by passing the electric current 
through pure water, and where this salt could not be 
suspected to be present in any part of the apparatus, or 

Supposed 
production 
of muriatic 
acid. 1805. 

in any of the materials employed. In the spring of 1805, ” 
the following letter was published, purporting to be writ- 
ten by Mr Peel of Cambridge: ** I took about a pint of 
distilled water, and decomposed about one half of it by 
means of galvanism, the other half I evaporated, and 
found to remain at the bottom of the glass a small quan- 
tity of salt, which, upon examination, proved to be muri- 
ate of soda, The salt could not have been contained in 
the water before I made the experiment, because I used 
every precaution to have it free impurities. Ieven 
took the trouble to repeat the experiment, though a tedi- 
ous one, and I again obtained the same result. A friend 
.of mine has just informed me that he has tried my ex- 
‘periment, and has succeeded in procuring the salt.” See 
‘Tilloch’s Mag. xxi. 279. 

Peel’s ex- 
periments. 

Pacchioni’s Almost at the same time that this notice was publish- 
experi- ed in London, Pacchioni, professor at Pisa, gave an 
ments, account of some experiments the action of gal- 

vanism on water, in which he obtained results analo- 
gous to those stated above. He informs us, that when 
water had been for a long time subjected to the galva- 
nic influence, and had been ing with its oxygen 
from the extremity of a gold wire, the fluid was found 
to.contain a quantity of oxymuriatic acid. From this 
experiment he drew the following conclusions: Oxy- 
muriatic acid is an oxide of hydrogen; it consists of 
water deprived of part of its oxygen ; muriatic acid is 
water in a still “0 degree of oxidation ; and, of 
course, oxygen and hydrogen are susceptible of diffe- 
— megane of oxidation. See Edinburgh Med. Journ. 
1 3 

A great degree of attention was excited by. these ex~ 
periments, to which the more credit was attached, be- 
eause they from sources entirely independent 
of each other. They were repeated by different expe- 
rimentalists in this country, and in some cases with ap- 
parent success. Mr Sylvester in particular, obtained 
traces both of muriatic acid and soda, where proper pre- 
cautions were supposed to have been taken, to ex- 
elude the muriate of soda from every part of the appa- 
natus. But from facts. which have been 
discovered, we may conclude, that the substances ob« 

Not con- 

firmed. 

GALVANISM. 
tained in these cases were not derived from the decom- 
position of the water. Paechioni’s experiments are now 
universally admitted to have been incorrect ; and it ap- 
pears that no such individual as Mr Peel could be found 
in Cambridge, so that the letter bearing his name is a 
complete fabrication. It was not, however, entirely 
without its use ; for the minute examination of the ef- 
fects of galvanic electricity upon water, to which it gave 
rise, may probably be regarded, in some measure, as 
the immediate cause of Sir H. Davy’s most important 
discoveries. heh ee 

An elaborate memoir was, about this time, written by frman’ 
Erman, on the conducting power. of different bodies, experi. 
which obtained the prize from the French Institute, ments. 
His object was to remove some anomalies, which ap- 15° 
peared to exist in the relation of the galvanic electricity od 
to the different conducting s' ie 

He divides all bodies into five classes: Ist, Perfect Five sp 
non-conductors ; 2d, Perfect conductors; 3d, Im cies of | 
conductors; 4th, Positive conduetors ; and 5th, Nega- dies, 
tive conductors. The nature of the three first classes 
requires no explanation ; the fourth and fifth class of 
bodies act as perfect conductors, when applied to either 
of the two separately, but when placed be- 
tween them, insulate either the positive or negative pole 
respectively, and do not form a communication between 
them. The flame of a spirit lamp is described as a por Plame a 
sitive conductor ; if it be applied to as separates sitive 
ly, it conducts the electricity ; but if it be placed be- ductor, 
tween the two poles, it will not form a communication 
between them, in consequence of its insulating the ne- 
gative electricity. A flame is pera, Ph of 

anism, it does not conduet it so as metals. 
o effect is produced, when flame is between 

the extremities of the pile. Flame is, however, a very 
different substance aceording to the body from w 
it is red: the above observation refers to the flame 
of a Spdcssepsbubets body. The flame of sulphur in- 
sulates both the poles; and that of phosphorus insulates 
the positive, and conducts the negative influence, ‘Phos« 
— must therefore be placed in the fifth class*of bo- 
‘dies; and perfectly dry soap is also a negative conduc- eae 

The author gives an account of a number of experi- be 
ments that he rd on this latter substance, 
of which are eurious and original. Hard soap, when ¢ 
perfectly dry, if ied to either end of the galvanic 
pile, conducts all the electricity from that extremity in- 
to the ground, and there appears to be no perceptible 
difference in its action upon the two extremities. If 
wires be connected with each end, and be made to ter+ 
minate in a prism of hard dry soap, which is insu- 
lated, the circuit will not be eted ; but if this soap ‘ 
beuninsulated, by establishing a communication withthe ~ 
ground, an electrometer conneeted with the positive _ 
pole, manifests a great degree of divergence, while one 
on the negative pole loses all signs of it. Con 
ly,” M. Erman observes, “ the soap which insulates the 
positive effect, is a perfect conductor for the negative.” 
As a proof and illustration of this property, the author: 
informs us, that * if one finger be ied to the wire 
of the positive pole, and another finger wetted to. the 
soap, no shock is felt, and the electrometers do not show 
the least change in their respective divergencies. But 
if the experi be repeated, by establishing a com- 
munication between the positive pole and the soap with 
both fingers wetted, a very perceptible shock will be 
felt, and the two electrometers will arrive at an. equal, 
and a very weak degree of intensity.” He proposes the 



yer, Scant ge for thesé five classes of bodies: 
ist, Insu 3 2d, Perfect conductors ; 3d, Bi im- 
perfect conductors; 4th, Positive unipolar; and 5th, Ne- 
nti unipolar: tes Phys. \xiv. 121.) Although, as we 

] afterwards find, Mr le explains the facts upon 
rather a different principle, yet they are highly impor- 
tant, and M. Erman is entitled to much commendation 
for the skill with which he conducted his experiments. 

ns ie heap Suggested an idea, which appears sufficiently 
tions plausible, that the action of galvanism may affect the 

i Sindsoaten of metallic oxides, and even cause them to 
assume the particular forms which they occasionally ex« 

holtz hibit: (Ann. de Chim. Ixiii. 113.) Bucholtz detailed a se- 
reducing ries of experiments which he performed, where a me- 

“ tallie oxide, held in solution by an acid, was precipi- 
tated in the metallic state by the metal itself. The me- 
tallic solution was placed in the bottom of a cylindrical 
jar, and a stratum of water was carefully spread over 
it. A slip of the same kind of metal that formed the 
solution was then ed 

pedi 
meus’s per of the . Experiments of an analogous 
ws Hogohall performed by Grotthus, on what he calls 

the arborization of metals, which, like the circle of 
actions described by Bucholtz, he attributes to a gal- 
vanic operation. In these processes, however, there 
are two metals concerned ; and he shews that the tree 
is formed by oy pete ee of the dissolved oxide 
being reduced and a’ to the solid metal, which, 
im its turn, becomes oxidated: (Ann. de Chim. Ixiii. 5.) 
We have a little anticipated the chronological order in 
the relation of these two last sets of experiments, in 
order that we might not be interrupted in narrating the 
account of the decomposition of the alkalies and earths, 
which composes the third period of the history of gal- 
yanism., 

Szcr. HI. Decomposition of the Alkalies and Earths. 

's About the conclusion of the year 1806, Sir H. Da 
etro-che- read to the Royal Soeiety of London the first of his 
Hic series of papers, on what has been styled the electro- 
chemical action of bodies, which have been so justly 

celebrated, no less for the brilliant discoveries of which 
they give an account, than for the acuteness and saga- 
‘city which the author displays in his researches into 

tion of the most hidden operations of nature. He commences 
icity by some remarks on the action of galvanic sete 

on water, upon water. He notices the experiments in whic 
acids and alkalies appear to have been formed in water 
subjected to the galvanie current; and he states, that 
“when he emp] separate portions of water, connected 
together by slips of bladder, and united by gold wires 
to the voltaic battery, he obtained nitro-muriatic acid 
at the positive, and soda at the negative wire. It was, 
however, conjectured, that the animal matter placed 
between the two portions of water might contain mu- 
‘riate of soda, and thus afford the substances procured 
in the experiment; he therefore, at the suggestion of 
Dr Wollaston, substituted asbestos for the slips of 
‘bladder: It was also conceived, that when glass ves- 

Ne ‘sels were used, the alkali might proceed from a partial 
CB it, decomposition of the glass; wet after trying various 
‘ig. 8 other substances, at length conical vessels of gold were 
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complished ; and w 
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employed, With these precautions, and when the water History. 
was very carefully prepared, no acid or alkali were ob. "-y—— 
tained ; and consequently thé author concludes, that in No acid and 
all those experiments which were attended with con- alkali gene- 
trary results, the acid and alkali must have proceeded tated, 
from some extraneous source, not having been e- 
rated, but evolved, either from something held in so- 
Lore by ee water, or from some of the materials em- 
ployed in the apparatus. Perfect} water, when 
subjected to the action of electricny, of affords nothing 
except oxygen and hydrogen. 

The very powerful action of jek aapeery electricity, Decomposi- 
in the decomposition of various earthy and saline com- caetin al 
pounds, as experienced by Sir H. Davy in the researches part 
above mentioned, offered an extensive field for farther salts. 
investigation. Hisinger and Berzelius, in the valuable 
memoir to which we have already referred, noticed the 
tendency which different bodies possess, to attach them- 
selves to one of the wires exclusively ; acids and analo« 

bodies being attracted to the positive, while alka- 
es, metals, and all inflammables, were attracted to the 

negative wire. Our author had observed similar pheno- 
mena in his own experiments, and was induced to make 
them the more immiediate subject of his examination. 
Acids and alkalies were found uniformly to observe this 
order ; and it was perceived, that when substances, not 
supposed to be soluble in water, formed part of the 
circuit, they were also decomposed, and their compo- 
nents carried to the positive and negative wires respec- 
tively. In this way was effected the decomposition of 
—y e of lime, sulphate of strontites, fluate of lime, 

sulphate of barytes. It was also perceived, that 
where small portions of acid and alkaline bodies entered 
into the composition of solid earths, they might be de- 
tected by the galvanic influence, and would be trans- 
mitted to their respective wires. In this way, lime and 
soda were obtained from basalt and from zeolite, 
ash from lepidolite, &c. In proportion to the solubility 
of a salt, its decomposition was the more readily ac- 

a8 neutral salts were employed, 
the separation of the component parts seems to have 
been quite complete. 

The tendency which different substances possess to Transfer of 
attach themselves to their appropriate wires, causes the consti- 
them to be transferred across a medium which may be tuents of 
interposed. Thus, if muriate of lime be at the positive C°™Ppounds. 
wire, the lime will pass, for a considerable space, to PLATE 
-gain the negative wire, and may be conveyed from one CCLXUI. 
vessel to another along the conducting fibres of the as- 
bestos. In the same manner, when nitrate of silver 
was on the positive side, and distilled water on the ne- 
gative, the silver passed along the transmitting ami- 

Figs, 10, 
il. 

-anthus, so as to cover it with a thin metallic film. When 
a neutral salt was placed in a vessel, between two other 
vessels of water connected by asbestos, the alkali pass- 
ed to the negative, and the acid to the positive side : 
the decomposition in this case is complete, and the sub- 
stances produced quite pure. A small vessel of the in« 
fusion of litmus was in between pure water 
and the solution of sulphate of potash, and the latter 
was negatively electrified. The acid across to 
the positive wire, and reddened the litmus, but the 
change of colour did not extend beyond the centre ; so 
that the negative side, although it was transmitting the 
acid, was not affected by it. An experiment of pre- 
cisely an opposite kind was performed with the infu- 
sion of turmeric, with a similar result ; and afterwards 
the two operations were combined’ in the same experi~ 
ment, sothat soda passed through turmeric, and muri- 

™M 
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History. atie acid through litmus, each without changing their 
—Y— colour. 
Passage of As it appeared that acids and alkalies could be ‘con- 
acids and yeyed through water, without affecting colouring sub- 
Wkalies ig, Stanees dissolved in it, Sir H. Davy next tried whether 
forent me. this power might not extend to other bodies. He ac- 
dia, cordingly found, that acids could be transmitted through 

alkalies, and alkalies through acids, to their respective 
wires, without neutralizing each other ; and, ‘in short; 
that the electrical state which was induced upon a sub- 
stance, by the contact of the galvanic apparatus, had the 

- power of ‘counteracting, or even changing, the effects 
General _ of chemical affinity. The general principle was thus 
principle.“ eompletely established, that hydrogen, alkalies, and 

metals, are attracted by the negative, and repelled by 
the positive end of the pile, while acids and oxygen are 
attracted by the positive, and repelled by the negative. 
For the production of this effect, it is necessary that 
there be a conducting chain of particles through the 
transmitting fluids; the transfer cannot take place 
where insoluble compounds are formed, because in this 
case the new compound is carried out of the sphere of 
action, ; 

Effect of The establishment of the general principle mentioned 
spate above, suggested some views of the nature of the change 
inp chemi. Produced by electricity, which led to a new train of 
cal changes, €Xperiments. Sir H.' Davy. observes, that many bodies, 

after being brought into contact, exhibit opposite states 
when they are separated. When a galvanic combina- 
tion is formed from an acid, an alkali, and a metal, the 
alkali appears to acquire, and the acid to part with, a 
quantity of electricity; the alkali is therefore rendered 
positive, and the acid negative, and they will of course 
have anattraction for each other. He found, that when 
such acids as were capable of being employed in the 
dry state were touched by metals, and then separated, 
the acids were rendered negative, and the metals posi- 
‘tive ; but: when the metals were touched by the alka- 
line earths, the metals became negative. Hence itma 
be concluded, that acids and alkalies not only exhibit 
~pposite electricities, when they have been in contact 
with metals, but also when they have been in contact 
‘with each other. |Thevattraction of oxygen and acid 
for the positive, and of hydrogen. and alkalies for the 
negative electricity, is so powerful, as to counteract 
their usual chemical affinities. 

— be- sa eee induced the author to enter into 
ween the some farther speculations respecting the relation be- 
od affinity tween the electricity of nitedens these chemical affini- 
of bodies. ties. We have seen that chemical affinity is destroyed 

-by giving a body an electricity different from its natural 
-one, and is, on the contrary, increased by giving it a 
greater “share of its natural electricity. Jt would far- 
ther appear, that all those bodies which possess a che- 
mical affinity for each other are naturally in opposite 
states of electricity, and hence we conclude, that by in- 
‘ducing a state of electricity upon any body, contrary to 
its natural one, its chemical relations may be changed, 
and that thus we have in our’possession an agent of in- 
definite power for affecting the decomposition of sub- 
stances which had hitherto withstood all our attempts. 

eager of «With respect to the action of the voltaic pile, Sir H. 
an Davy conceives; that the first step in the process is the 

destruction of ‘the electrical equilibrium, and that the 
chemical changes tend _to restore it to its original state. 
The saline solution, which is interposed between each 

_ Pair of plates, is decomposed, the acid is transferred to 
the zinc, and the alkali to the-copper surface. This 
tends to restore the equilibrium, which is destroyed by 
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the contact of the metallic elements ‘of the pile; but the History 
solution of the zine, which then takes place, again alters 
the electrical condition of the bodies, and maintains the = 
energy ofthe apparatus. Upon the whole, although it Primary 

ry be supposed that the chemical are an es- fects 
sétitial pact the process, they are considered by the ‘tea 
author as only of secondary importance; the first step 
in the process, and that which immediately gives rise 
to all the rest; being an electrical effect arising from the ; 
action of bodies placed in contact. F 

The uncommon merit of this paper has induced us Importani 
to give a-copious abstract of its contents. It may be re- of this pa 
garded, not only as giving rise to some of the most ims Pe. 

rtant experiments and discoveries that have occurred » 
in the history of modern science; but/as leading to the © 
establishment of a new train of reasoning, and to anew aig 
theory, respecting the action of bodies upon each other, . 
and the connexion which subsists between the. diffe- 
rent branches of natural philosophy. The general prin- 
ciple being clearly established, the consequences were 
comparatively obvious, and the skill and ingenuity, 
which Sir H. Davy afterwards manifested, in the con- 
trivance and execution of the experiments, which are 
next to be related, although attended by such brilliant 
results, are really less meritorious, than that profound 
insight into the operations of nature, by which they 
were suggested. Highly, however, as we appreciate 
the merit of Sir H. Davy, we think it proper to remark, 
that the views suggested by Hisinger and Berzelius 
must be regarded as leading to the theory that was so _ 
amply detailed and so firmly established by our. illus- 
trious countryman. | See Phil. Trans. for 1807, 1. - 

About a year after the reading of the above paper, Decompe 
Sir H. Davy presented a second to the Royal Society, in tion of 
which he most happily applied his hypothesis to prac- ai 
tice, and Rp HB in solving the problem, which had “** 
so long remained involved in obscurity, respecting the . 
composition of the fixed alkalies, After encountering . 
some difficulties in the arrangements of the operation, 
the grand object was at length accomplished in the fol- re 

ment. 

a. re 

lowing manner. “ A small piece of pure potash, which 
had been exposed for a few seconds to the atmosphere, 
so as to give conducting power to the surface, was 
placed upon an insulated disc of platina, connected with 
the negative side of the battery, of the power of 250 of 
6 and 4, ina state of intense activity; and a platina 
wire, communicating with the positive side, was prone 
into contact with the upper surface of the alkali. e 
whole apparatus was in the open atmosphere. Under 
these circumstances, a vivid action was soon observed 
to take place. The potash began to fuse at both its 
points of electrization, There was a violent efferves- 
cence at the upper surface ; at the lower, or n ive # 
surface, thete was no liberation of elastic fluid; but 
smail globules, having a high metallic lustre, and being 
precisely similar in visible characters to quicksilver, ay 
peared, some of which burst with explosion and bright 
flame, as soon as they were formed, and others remain- 
ed, .and were merely tarnished, and finally covered by 
a white film, which formed on their surfaces.” 7 - 

These globules proved to be the substance of which Base of 
the author was in search, and were found to be a pecu- *sh and 
liar inflammable body, possessed of very singular pro- ¢' 
perties, which constituted the base of potash. By em- 
ploying a similar kind of process, a substance was pro- 
cured from soda; which exhibited properties of an ana- 
logous nature, and which was the basis of the mineral, 
as the former was that of the vegetable alkali. me ele 

The author then proceeded to examine the properties be m 3 



of these bodies, and by a masterly train of experiments, 
simple yet conclusive, he demonstrated that they are 
metals ; that they have every genes ie is deemed 
essential to characterise this class of substances, and 
that the alkalies are oxides of these metals. The theory 
‘of the decomposition of the alkalies, by means of the 
galvanic apparatus, is sufficiently obvious, and follows 
as the direct consequence of the facts that had been 

viously established. In all the decompositions that 
Fad been effected by the electrical influence, combus- 
tible substances were developed at the negative wire, 
while oxygen was produced or evolved at the positive 
termination, That this was the case with the ies, 
was not only rendered probable by the result of the 

, but was afterwards proved by subsequent ex- 
orkerse «© When solid or soda, in its con- 
ucting state, was included in glass tubes, furnished 

with electrified platina wires, the new substances were 
generated at the negative surfaces ; the gas given out 
at the other surface, proved by the most delicate exa- 

“mination, to be pure oxygen ; and unless an excess of 
water was present, no gas was evolved from the nega- 

eonpeie Th apelin romposi- e iments 
lon of the of those by wate 

¥ converted into potash, by exposure to the air, and it 
was found that this depended upon the oxygenous part 
of it. When the globules were placed in contact with 
oxygen, they combined with it, and were covered with 
‘an alkaline crust. Sir H. Davy observes very justly, 
“ that in these facts there is the same evidence for the 
decomposition of potash and soda into oxygen and two 
peculiar substances, as there is for the decomposition of 
sulphuric and phosphoric acids and the metallic oxides, 
into’ oxygen and their respective combustible bases.” 
The two components of the alkalies obey the general 
law which was laid down in the former paper ; the me- 
tallic or combustible base is attracted by the negative 
extremity of the apparatus, and perhaps repelled by the 
positive; while the oxygen, which reduces it to the state 
of an oxide, follows the contrary order. In the recom- 
position of the alkalies, the substances exert their na- 
tural affinities; according to circumstances, either simple 
oxidation is produced, or a more rapid combination, at- 
tended with the extrication of heat and light. 

_ Sir H. Davy next proceeded, in an elaborate train of 
experiments, to ascertain the physical properties of 
these metals, to which he gave Galosraks of potassium 
and sodium, and their chemical relations to other bodies. 
He examined their fusibility, the power which they 
possess of conducting electricity and caloric, and their 
specific gravity. He afterw observed their action 

_ on water, the acids, sulphur, phosphorus, the metals, 
oils, and metallic oxides. It is scarcely necessary to 
remark, that the examination was conducted with the 
address and dexterity which characterizes all the opera- 
tions of this distinguished experimentalist. A minute 
detail of etnies would be foreign to the object 
of this article, and strictly belongs to the science of 

'; galvanism being no farther connected with 
ies, than as the instrument by which they are 

produced. On this account it will not fall under. our 
province to notice the discussions, which ensued re- 
specting the nature of these new metals; for although 
it was generally admitted that the substances were the 
bases of the fixed alkalies, and were metallic, yet there 
were some circumstances in the mode of ‘their forma- 
tion, which led to the supposition, that they were a 

) 

tre confirmed the results 
he new metallic bodies were 

chemis 
these 

GALVANISM. 91 

compound of a métal avid hydrogen; but this opinion History. 
is now abandoned, Sy= 

The analogy which exists between, the properties of Attempts 
the fixed and the volatile alkalies, led Sir H. Davy to to decom- 
apply his powerful means of decomposition to ammonia, P0*€,2™- 

he analogy of properties, however, which causes them '“°™ 
to be Ricca in e same.class of bodies, seemed to be 
counteracted by the experiments of Berthollet, who, as 
is well known, had resolved. this latter substance en- 
tirely into hydrogen and azote. Accordingly the me- 
tallic nature of ammonia has. not yet been proved, and 
although Sir H. Davy, in his earlier experiments, con- 
ceived that he had procured oxygen. from it, and. Ber- 
zelius obtained a species of oes ite by exposing it.in 
contact with mercury to the galvanic influence, yet 
subsequent experiments by Henry, and Gay-Lussac and 
Thenard, appear to explain these appearances on other 
principles, and to restore the original conclusion, that 
ammonia is a compound.of azote and hydrogen alone, 
See Phil. Trans. for 1808, p. 1. j 
.. Sir H. Davy next turned his. attention to-the earths, Decompo-- 
He found them more. difficult to decompose than the sition of 
alkalies, and many arrangements were employed with. ® “"'"* 
out success. The object was, however, at length, toa 
certain degree, accomplished by mixing the earth with 
a metallic oxide, or placing this .in. contact, with a 
globule of mercury negatively electrified, when an 
amalgam was-formed, consisting of the mercury and 
the metal of the earth employed. In this. way it ap- 
peared, that a metallic basis had certainly been. obtain- 
ed from the four alkaline, earths, to which the names 
of barium, calcium, strontium, and magnium, were re- 
spectively applied. The remaining earths, silex, alu- 
mine, zircon, and glucine, were still more refractory, 
probably in consequence of their more pymecal affini- 
ty for oxygen... No decomposition could be effected b 

_the same means which bad ban found successful. with 
the alkaline earths ; but. it was at Jengsh partially ac- 
complished, by keeping the earth in. fusion with pot- 
ash, inducing upon it positive electricity, and touching 
it with a negative wire. In this case an amalgam was 
produced, which probably consisted of the metal of the 
earth employed and potassium, See Phil..Z'rans. for 
1808, p. 833. 

The brilliant discoyeries of Sir H, Davy, and still Confirma- 
more the new and powerful agent which he had intro- tion of 
duced into chemistry, could not fail.to engage the at- D#vy’s ex- 
tention of all those who were interested in the progress P°"°"'* 
of the science. Among these,,Gay-Lussac and The- 
nard in France, and Berzelius in Sweden, immediately 
commenced their operations in the application of gal- 
vanic-electricity to the decomposition of bodies, made 
many important experiments, and brought to light 
many new facts. The general result was, to afford an 
ample confirmation of the statements of our illustrious 
countryman in their most, important parts, although in 
some particulars they regarded the subject in a diffe- 
rent point of view, both as to the mode of accounting 
for the effects, and the consequences which they dedu- 
ced from them. These discussions, as well as the many 
new.and interesting experiments connected with them, 
which have. completely. changed the aspect of many 
branches. of chemistry, and haye enlarged our know- 
ledge of the nature of bodies far beyond its former li- 
mits, it does not belong to our department to detail. 
It will be proper, however, to. lay before our readers 
some of the observations that were made by Gay-Lus- 
sac and Thenard, on what strictly belongs to galvan- 
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History. ism, reserving the consideration of the hypothetical 

opinions to the second division of the article. 
Gay-Lussac These sagacious experimentalists remark, that, next 
and The- to the construction of the pile itself, the most important 
— te discovery was made by Hisinger and Berzelius, who 
1811. *% found that when the electric current decomposed a neu> 

tral salt or an oxide, the oxygen and acid were carried to 
the positive end, and the base to the negative. The 
application of this principle enabled Sir H. Davy to 

Difference effect the decomposition of the alkalies. The authors 
between the moint out the distinetion between the electrical and the 
snd chemi. ¢htemical energy of the pile; actions which are essen- 
cal action, tially dissimilar, and which do not exist in the same 

ratio. They state, that a comparatively few plates, 
with acid int between them, will decompose 
the alkalies ; while a greater number, with water instead 
of acid, will not produce this effect, and will yet exhibit 
a higher electrical tension. The power of the appa- 
ratus was found to be nearly in proportion to the 
strength of the acid employed ; and some comparative 
experiments were instituted, for the purpose o come 
ring the effects of acids, alkalies, and neutral salts, 
The.test which they employed to judge of the quan- 
tity of effect produced by the pile, was the amount of 
gas evolved from a fluid, subjected to the action of the 
wires connected with its two extremities: this they 
conceived was a more exact measure of its energy than 
the different lengths of wire which it was capable of 
consuming. 
When they employed a very powerful battery, it 

" was observed that considerable shocks were given by 
it to an individual ; but that in a chain of four or five 
persons, it was not felt in the centre; and in the ex- 
tremities of the chain, that of the body received 
the greatest impression which was nearest to the appa- 
ratus. This fact is supposed to prove, that the elec- 
tric fluid cannot circulate rrenen the whole circuit, 
according to the Franklinean hypothesis. When the 
battery is put into strong action, its chemical effect, 
é, e. its power of decomposing water, soon declines, or 
altogether ceases, while its electrical tension remains for 
some time longer unimpaired. 

An interesting train of experiments is next detailed, 
in which mercury was interposed between the wires, 
and formed an amalgam with the substance which was 
intended to be decomposed: an arrangement which we 
have already pointed out as having been employed by 
Sir H. Davy in his decomposition of the proper earths. 
They repeated the experiments of this philosopher on 
ammonia, and they formed the amalgam with mercury, 
which he conceived was composed of this substance 
with the metallic basis of ammonia; but they differ 
from him in their idea of its constitution, and sup 
that there is no evidence of the existence of the metal 
of the volatile alkali, although the analogy of the fixed 
alkalies offers so powerful an argument in its favour. 

De Luc’s While Sir H. Davy was pursuing, with so much sue- 
analysis of cess, his interesting researches into the electro-chemical 
od a action of bodies upon each other, M. De Luc under- 

: took to investigate the nature of the galvanic pile, and 
to examine the mode of its operation. After some ani- 
madversions upon the hypothesis of the inherent elec- 
tric energies of bodies, which constitute the origin of 
the train of phenomena that are connected with the 

_. pile, he proceeds to dissect this instrument into three 
ryan Ts parts. He divides it into three separate groups, corre- 

¢ pile. “g onding to what he regards as the three elements of 
the + These elements are the two metals and a 
fluid. They were first placed with the fluid between 

GALVANTISM: 
the two metals ; then'with the fluid in contact with History 
one, and afterwards in contact with the other metal, “-Y™ 
the different groups being kept distinct from each other 
by small wire stands, so as to confine ‘the action to 
that part alone. When the piles were fitted up in these Prarr 
three different ways, a delicate electrometer was at- CCLXII 
tached to each extremity, and they were also connect. Figs. 14- 
ed by the interrupted wire passing through water. ae 
His first set of experiments were made upon ‘the Fig. 19. 
in which the groups were with the fluid First di 
tween the two metals. By means of the electrometer, aoe 
he observed which ends ef the a tus were in the pile, 
positive and negative states respectively ; and he like+ 
wise made some new ‘observations on the direction 
which the electric current takes in its p across 
the water—in the interrupted circuit—and in ‘the 
body of the pile itself. His observations with Observa- 
those originally made by Nicholson, that the extremity: tions on 1 
of the pile which is connected with the wire emitti apie 
oxygen, is positive, and that the current is direct e 
from this to the wire which emits the hydrogen. He anton 
informs us, however, that although electrometers pla+ acted 
ced at the extremities, when they are affected, indicate states. _ 
the electricity to be in the state mentioned above ; yet ‘ 
they are not always both of them affected, sometimes 4 
only the positive electricity is visible, sometimes only = _ 
the negative, while at other times both of them are 
perceptible. He conceives that, from various causes; 
the dpdeic fluid passes through the apparatus with 
different velocity at different times, or through its difs 
ferent parts-at the same time, so as to produce a partial 
accumulation or deficiency : It seems to be always res 
tarded when it passes from the point of the wire into 
water. He observes, that the expressions positive and t 
negative, as applied to the ends of the pile, or to the | 
wires in the interrupted circuit, can only be regarded f 
as comparative terms, because the chemical action of 
the pile goes on as usual in the d sition of was 
ter, although the whole instrument be rehdered posi+ 
tive or negative, by attaching it to the prime conducs ~ 
tor, or to the rubber of the electrical machine. This 
experiment is adduced to prove, that the action of the 
pile is not necessarily connected with the electric ener- 

of the substances that enter into its dsitic 
be pile, when dissected in the first way, with the 

fluid interposed between the two metals, acts in the 
same manner. as if the parts were continuous, except 
that the effect is rather less powerful. 

M. De Luc then examined the action of the pile, when Second 
dissected according to the second arrangement, where section. 
the metals were placed together, and the wet cloth in 
contact with the zine, or ayy re srt eae —— — 
tals; the tern ing separat 
other by the vie ag The extremities of the pile 
indicated to the electrometer the same states of positive 
and negative, as in the former instance, but no shock 
was experienced ; when the wires of the inte 
circuit were placed in water, al h it ap that 
there was a communication established through the 
fluid, yet no decomposition took place, nor did there 
appear to be the retardation of the electric current upon 4 
its entering the fluid, as in the former case. Hence } 
the author concludes, that the electrical and chemical ; 
effects originate from different causes, because in this 5 
state of the instrument the electrical effects continue, 
although the chemical effects are suspended. The Third’ 
third diseection of the pile was now made, i. e. it was section, 
divided into ternary groups, consisting of the metals } 
contiguous to each other, and the wet cloths in contact : 



with the silver ; the groups being separated as before, 
by wire supports. Here there was no effect percep- 
tible, either electrical or chemical. ; 

In the above iments, the cloths which were em- 
loyed to retain the fluid were moistened with water: 

A second set of iments was now performed, in 
which a solution of muriate of soda was employ- 
ed. The pile, whether moistened with water or the 
saline solution, had the same effect upon the electro- 
meters, both as to quality antl quantity ; but when the 
salt was. used, there was a more powerful effect upon 
the sensations, He observed, that a new shock was 
experienced every time either of the hands was brought 
into contact with the 6 aN or removed from it ; 
but that no effect took place as long as they remained 
in contact. When the interrupted circuit was 2 lied 
between the extremities of the pile, the shock might be 
felt, but it was rendered less violent ; and the chemical. 
effects were diminished, but not suspended, while the 
contact of the body was preserved: hence it may be in- 
ferred, that the body is about an equally good conduc- 
tor with water. The retardation of the current a) 
peared to be rather greater in this case, than where 
apparatus was supplied with pure water. 

he pile was now dissected in the same three ways 
as before, muriate of soda in solution being employed 
instead of water. In the first dissection, 7. e. with the 
moistened cloths between the plates, the same electric 
effects were exhibited by the electrometers, the same 
shock was felt, and the same chemical effects were pro- 
duced, only in rather a less di than in the continu. 
ous pile, with muriate of soda. The second and third 
dissections of the pile produced exactly the same effect, 
as when the same dissections were employed with pure 
water. : 

thesis The author afteMwards enters upon a number of spe- 
the diffe- eylations respecting the manner in which the electric 
cause fluid circulates through the apparatus, and upon the 
py ~ immediate cause of the electrical and chemical pheno- 

; mena. He-conceives, that when no cause of retarda- 
tion exists, the electric fluid circulates so rapidly through 
the pile, as not to exhibit any of its effects, or indeed 
not to indicate its presence ; and that when these are 
manifested, it always depends upon some acm 
cause. The electrical and chemical effects are sup 
to originate from different parts of the pile, or from dif- 
ferent groups, considered in their relation to the parts 
contiguous to them. The electrical effects consist sim- 
ply in the combination of the two metals, each pair be- 
ing separated by a non-metallic conductor; while for 
the chemical effects, ternary groups are necessary, the 
two metals with a fluid between them. This distinc- 
tion between the two sets of properties, or the two 
modes of action, is sup to be proved by the dif- 
ferent effects which are produced by the pile in its three 
states of dissection. In the pile dissected in the first 
manner, which indeed may be regarded as equivalent 
‘to the instrument in the continuous state, both the elec- 
trical and chemical action takes place: for here are the 
two metals, either in contact, or connected by the wire 
frames, for the electrical effects; and for the chemical 
effects, there are the two metals with the wet cloth’in- 
terposed. In the pile as dissected in the second man- 
ner, there are the binary groups, i. e. the metals in 
contact, and accordingly they produce the electrical ef- 
fects ; but we have no chemical effects, because they 
have no fluid between them. In the third dissection, 
no effects are produced ; we have not the chemical ef- 
fects, because the metals have not the wet cloth be- 
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tween them, and we have no electrical effects, because History. 
the zinc has the copper plate on one side, and the wire “-"Y""” 
frame on the other, which have the same electrical re- 
lation to the zinc, and therefore counteract each other. 

The different effects which seemed to ensue, between Pile of sit- 
the pile when furnished with pure water, and with the ver and 
solution of a neutral salt, induced M. De Luc to éxa- Pewter- 
mine what connexion existed between the oxidation of 
the zine, and the chemical action of the instrument. 
For this purpose he formed a pile of silver and pewter, 
the pewter being selected for the experiment, pudsase 
it has an electrical relation with silver, and is oxidable 
by muriatic acid, at the same time that: it is not much 
affected by pure water. In the first instance, water 
was interposed between the plates; the extremities of 
the pile, as indicated by the electrometer, became elec- 
tric, the pewter side negative, and the silver positive; 
but there was no shock, nor any decomposition of the 
water in the interrupted circuit. A pile was then form- 
ed of such a number of zinc and silver plates, that its 
electrical energy might be the same with the pewter pile ; 
but here there was both the shock produced, and the de- 
composition of water. The pile of pewter and silver was 
then fitted up with muriatic acid; and in this case, when 
the pewter plates became oxidated, the shock and the de- 
composition of water were both produced. From these General 
experiments, the author deduces the following conelu- conclusions. 
sions. ‘When the metal is not oxidated, no chemical 
effect is produced on the water in the interrupted cir- 
cuit. When the oxidation is produced by means of pure 
water, there is no shock, although the chemical effects 
take place ; and lastly, when either of these effects are 
produced, the current of electricity is retarded in its 

e across the water in the interrupted circuit. 
It was in the prosecution of these experiments, while Discovery 

he was examining the effect of different conducting of the elec- 
substances placed between the plates, that M. De Lue ‘tic column. 
was led to the discovery of the curious instrument, cal- 
led the Electric column ; a pile consisting of a number 
of dises of zine and gilt paper, placed alternatel 
each other, and included in a fie tube. This has al. 
ready been described under the article ELecrricrry, p- 
469, and as it must be regarded as a stricly electrical a 
paratus, we shall not enter into any details respecting its 
effects or its mode of action. See Nicholson’s Journal, 
XXvi. 39. 

While Sir H. Davy and M. De Luc were thus enlar- Children’s 
ging our knowledge of the powers of galvanism as a large batte- 
chemical agent, and of the means by which its wonder- ty- 1809. 
ful effects are accomplished, Mr Children was advan- 
tageously employing himself in improving the apparatus. 
He formed a battery, constructed upon a principle, ori- Pratz 
ginally suggested by Volta, according to which the €CLXIII- 
plates are not cemented together, but are connected Fis > 
only at the top by a metallic conductor, and are then 
immersed in the cells of a trough. He employed 20 
pair of plates, of four feet by two, making in all a sur- 
face of 92,160 square inches. The fluid that he used 
was a diluted mixture of nitric and sulphuric acids, the 
whole quantity being no less than 120 gallons. The 
effect of these large plates was to fuse entirely, in 
about 20 seconds, 18 inches of platina wire, of one- 
thirtieth of an inch in diameter, and to render three feet 
of the same wire red hot. Charcoal was burned with 
intense brilliancy. It seemed not a little remarkable, 
considering the powerful effect on platina wires, that 
the action of this battery on iron wires was compara- 
tively trifling. Of iron wire, 1-70th of an inch in 
diameter, it barely fused ten inches, and had not power 
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History. to ignite three feet. It had not the power of decompo- 

sing barytes and other similar substances; it did not 
affect Bennet’s electrometer ; and it seemed scarcely able 
to produce a perceptible shock. 

Compara- 
tive effects 
of smaller 
plates, 

plates of two inches square, affording a surface ‘of 83200 
inches. With this the alkalies and alkaline earths were 
readily decomposed, and a considerable divergence was 

. produced in the gold leaves of the electrometer. From 
this comparison of the effects of the two batteries, we 
are led to the conclusion which has been already refer- 
red to, that the intensity of the electricity is increased 
with the number, and the quantity of it with the extent 
of the metallic plates. Upon this principle, we may 
explain why the platina wire was acted upon more rea- 
dily than the iron wire, the more perfect conducting 
‘quality of the former presenting no obstacle to the pas- 
sage of the electricity through it; while the tendency 
of the iron to oxidation required a greater intensity of 
the fluid to effect its transmission through the wire. In 
this paper, the author states, that he has removed one 

‘of the objections that have been urged against the 
identity of the galvanic and the common electricity, 
that the former has no striking distance ; by employing 
a proper apparatus, he ascertained that the galvanic 
spark was capable of passing through a certain space 
between the extremities of two platina wires. 

Mr Children’s general conclusion is, that ‘ the abso- 
lute effect of a voltaic apparatus is in the compound 
ratio of the number and size of the plates ; the intensi- 
ty of the electricity being as the former, the quantity 
given out as the latter ; consequently, regard must be 
had in its construction, to the purposes for which it is 
designed. For experiments on perfect conductors, very 
large plates are to be preferred, a small number of 
which will probably be sufficient; but where the re- 
sistence of imperfect conductors is to be overcome, the 
combination must be great, but the size of the plates 
must be small. But if quantity and intensity be both 
required, then a great number of large plates will be 
necessary. For general purposes, four inches square 
will be found to be the most convenient size.” See 
Phil. Trans. for 1809, p. 32. 

Striking 
distance of 
galvanic 
electricity. 

General 
conclusion. 

Sry oe Mr Children has since constructed a still larger and 
>. 181s. more powerful battery, consisting of 20 pairs of copper 

and zine plates, each plate being six feet by two feet 
eight inches. It ignited six feet of thick platina wire, 
and melted platina with great facility ; it also melted iri- 
dium and osmium. At the suggestion of Dr Wollaston, 
a singular fact was ascertained, that a greater length of 
thick platina wire was ignited, than of platina wire 

Parr II. 

Accorprxe to the plan which was laid down, we 
must now proceed to give an account of the theories 
and hypotheses that have been formed to explain the 
phenomena of galvanism. We have had occasion to al- 
ude to many of these in the course of our historical 
sketch; and the reader will, in some degree, have anti- 
cipated our opinion respecting them, The subject di- 
vides itself into several branches, partly corresponding 
with the progress of our knowledge of the facts that 
were gradually developed, and partly depending upon 
the supposed relation of galvanism to the other depart- 
ments of natural philosophy, 

#alvani’s In this concise view of the science, we shall not 
hypothesis. think it necessary to enter into the merits of the earlier 

Theory. 

General 
remarks, 
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Mr Children next formed a battery of 200 pairs of 

THEORY OF GALVANISM. 

of amuch smaller size. See Thomson’s Annals, ii, 147, 
- We have given some account of a paper of Erman’s, 
in which he endeavours to show, that certain bodies are 
what he calls Unipolar, that is, that they are conductors 
of one kind of electricity only. Mr Brande conceived, 
that the facts brought forward by Erman, might admit 
of a better explanation upon a different principle, viz. 
that some chemical bodies, being naturally positive, and 
others naturally negative, they would be attracted to 
the surface of the pile in a contrary state to their own, 
the positive to the negative, and the negative to the 
positive surface. 

In order to submit his opinion to the test of experi- 
ment, Mr Brande mE two insulated metallic balls, ments. 
one connected with the prime conductor, and the other 
with the rubber of an electrical machine; and placing 
between them the different substances under examina- - 
tion, he observed to which of the balls they were at- 
tracted. . He found that the flame “= a candle, which 
princi consists of carbon and hydrogen, was at- 
Peaet ibe negative ball; while the Toate of ph 
‘rus, which would contain a quantity of phosphoric acid, 
was attracted to the positive side ere the i 
seemed to follow the Dodi laws of electro-chemi 
attraction, according’ to the idea of their inherent elec- 
trical states; and the other experiments which he per- 
formed of a similar nature generally tended to the same 
conclusion. The facts stated in this paper are concei- 
ved to be favourable to the hypothesis of Sir H. Davy, . 
respecting the natural electricities of bodies, and also, 
when viewed in connexion with Erman’s observations, 
to afford an additional proof of the identity of electrici- 
ty and galvanism. See Phil. Trans. for 1814. ; 

Dr Wollaston has constructed an apparatus, which Wollast 
he calls an elementary galvanic battery, the object of element 
which is to exhibit the most minute arr ent. of ets 
electrical substances, by which visible ignition can be- 
produced. The smallest that he has constructed con- 

ist 

-sists of a thimble, without its top, flattened until its sides 
-were about one-fifth of an inch asunder ; a small plate ~ 
of zine was then contrived to be fixed within the thimble, 
but without touching it, and a proper appendage of 
platina wires was added. ‘The zinc plate was less than 
three-fourths of an inch square, and even when a yery 
diluted acid was employed, a platina wire of -.*,,, of an 
inch in diameter was readily fused. See Thomson’s 
Annals, vi. 309. 

These experiments of Dr Wollaston’s are the latest 
that have been made on the subject of galvanism, and 
will bring down the history of the science to the pre- 
sent period, ; 

speculations, that have heen superseded by later disco- 
veries. Of this nature is the original hypothesis of 
Galvani himself, that the convulsions which he obser- 
ved in the muscles of frogs, were produced by a new 
and peculiar agent, residing in the body, to which he 
gave the name of Animal Electricity. Although there 
are some few cases which seem to militate against the 
supposition, it must, Zig the whole, be regarded as 
being decisively proved, that all the phenomena which 
we stile galvanic, depend merely upon the action of 
electricity, modified by the manner in which it is pro- 
duced or excited. . 

Hence arises an interesting question, and one which 
lies at the very foundation of all our future inquiries, 
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ory: How does galvanism differ from common electricity ? 
This question may refer both to the nature of the phe- 
nomena themselves, and to the means employed for 

on their production. We may define galvanism, either by 
enumerating the specific isties of those events 
which we class er under this title; or, we may 
show how they have all a reference to each other, from 
the similarity of the ee that are employed for 
their developement. The definition that we have'given 
at the commencement of the article, may be regarded 

4 as sufficiently correct and comprehensive, without ex- 
__.. ceeding the limits to which a definition ought to be re- 

stricted It appears to include every action of bodies 
upon each other, which is usually considered as belong- 
ing to this particular branch of natural philosophy ; 
while it excludes those that are, by common consent, 
referred to a different de nt. It is; however, in 
some cases, difficult to draw the exact line of distinction 
between electricity and galvanism, and indeed we may 
doubt, whether any precise distinction actually exists. 
For as it is conceived, that they both depend upon the 
same agent, having merely experienced some modifica- 
tion in its nature, or mode of action, we must conclude, 
that there may be some intermediate or indeterminate 
state, which might be referred to one or the other with 
almost equal propriety. 
To recur then to the former definition: “ Galvanism 

is a series of electrical phenomena, in which the electri- 
city is developed without the aid of friction, and where 
we ive a chemical action to take place between 
some of the bodies employed.” This definition may 
perhaps be thought to limit the science too much, and 
to remove from it many facts, which have always been 
regarded as galvanic. For example, a great number of 
the original experiments of Galvani himself, and his 
immediate contemporaries, where contractions were ex- 
cited in the muscles of animals, by the application of 
the two metals, many of those of Fowler, and the first 
set of Volta’s experiments, would, according to this de- 

_. finition, be reduced to the effects of common electricity. 
__. To this objection we may reply, that wherever mois- 
_.. ture comes in contact with the zinc, or more oxidable 

» ~~ metal, it is not improbable that some chemical action is 
produced, but that it is very slight, and has therefore 
not been noticed. If, however, upon a strict examina- 
tion, it is found not to be the case, and that there is ac- 
tually no change in the chemical condition of any part 
of the apparatus, it must be admitted, that, according to 
our present ideas, the phenomena are not to be referred 

proper to galvanism. The first unequivocal experiments where 
tex- the chemical effects were observed, and were connected 
"+ with the electrical condition of the substances, are those 

of Fabroni’s; and it was not until Volta’s discovery of 
. the pile, that we were put in possession of Smethod. by 
which we were enabled to examine, with any degree of 
accuracy, the relation between these two actions, Even 
if we find it n to conclude that Galvani, al- 
though he had the good fortune to have his name asso- 
ciated with a new eae of science, did not wit- 
wness any of the facts to which we now apply the term, 
the contradiction will be more apparent than real ; and 
we must not permit the mere circumstance of names to 
influence our opinion ing the essential nature of 
things. The present state of our knowledge seems, 
however, to warrant the conjecture, that the action of 
the two metals on the parts of animals, is strictly gal- 

__-¥anic, i, e, accompanied by a chemical action on the 
metals and the fluids, so as to reduce it within the li- 

mits of the proposed definition. 
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Waving, however, the farther discussion of this point, 

which indeed can only be decided by experiment, we ~ 
must recur to the question already stated, respecting = — 
the essential difference between galvanism and common ¢lectricit 
electricity ; and, conceiving it to be ascertained, that and galva- 
in the production of the former, a chemical action takes nism. 
place, which 'is not necessary in the latter, we must, 
next inquire, in what way this chemical change of the What is the 
substances iniparts to the electricity that particular state chemical 
or modification which we style galvanic. . With respect “8°? 
to the nature of this chemical: change, experimentalists 
are generally agreed: as to the metals, it consists in 
the oxidation of that metal which possesses the strongest 
attraction for oxygen; and with respect to the fluid in< 
terposed between the metals, it consists in its decom= | 
position, the oxygenous part being attracted te the most 
oxidable metal, and the alkaline to that which is the 
least oxidable. Although, as we have already had oc« 
casion to remark, there are various galvanic combina 
tions, into which only one. metal enters, or even some 
entirely without metals, bcs as the most powerful and 
complete circle is that which consists of two metals with 
a fluid interposed, we shall confine our illustrations to 
this form of the apparatus. 
We may consider it as proved by a number of ex- Galvanic 

periments, which have been stated in the first of electricity 
this article, that the electricity, as it is evolved by the of low in- 
different galvanic combinations, always exists in what, "°°"? 
has been styled a state of low intensity ; and that, to 
whatever extent we increase the apparatus, and how-~ 
ever powerfully it acts, still the Tatensity is but little 
augmented. Unfortunately it is still a doubtful -point 
of theory, upon what the intensity of electricity de- 

nds, or in what it, precisely consists. Some writers pomarks oa 
ie ascribed it to a greater or less concentration of the electrical 
fluid ; some to.a difference in the velocity of its motion, intensity. 
or in the strength of its affinity for the surrounding 
bodies; and others to its containing a greater or less. 
portion of caloric. For the present, we must rest sax 
tisfied with admitting the fact of the low intensity, as 
manifested by the phenomena, without being able to 
explain its cause; and we may next proceed to inquire, 
whether there be any circumstances in the different me- 
thods of exciting or producing electricity, by the ma- 
chine or the pile respectively, which should. cause the 
first to develope the fluid in a higher, and the latter in 
a lower state of intensity, 

And here, it must be confessed, we have little to plectricity 
direct our inquiries but conjecture and uncertain ana- as excited 
logy. Of these, however, as being our only guides, by the ma- 
we must make the best use that lies in our power. It “bine. 
is generally agreed, that all bodies possess a. certain 
uantity of electricity, which is said to be natural to 
em, and which, while it remains undisturbed, mani-« 

fests no indications of its existence. There are many 
processes which alter the state of this natural electri« 
city, by which it is extricated from one body, and may 
be transferred to others in the neighbourhood. But 
this additional portion, being more than their natural 
share, seems to be retained by them with difficulty, and 
is ready to fly off in all directions, in order to restore 
the equilibrium. This may be considered as descrip- 
tive of what occurs in the operation of the common elec- 
trical machine, where, by the friction of the rubber 
against the cylinder, a portion of the electric fluid is 
carried off from one or both of them, and is transfer- 
red to the conductor.. From the conductor it may be 
communicated to a variety of other bodies that are 
placed within the sphere of its influence ; but, in all 
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Theory. these cases, it is retained by them for a certain space of 
—y—" time only, and is continually passing off, more or less 

rapidly, to all the surrounding bodies. 
But besides this temporary transfer from one body to 

another, without their undergoing any farther altera- 
Electricity the primary effect, and, consequently, is to be consi-~ 
of the pile. ' ‘. ' 

The two 
electricities 

tion, they occasionally experience a more permanent 
change rf their Savttical “yes; when, in consequence 
of their acquiring different physical and chemical pro- 
— their capacity for electricity is entirely altered. 

hen their capacity is diminished, a more ual, 
but more continued discharge of the electric fluid takes 
place ; and in this appears to consist the essential action 
of the pile, as contrasted with that of the machine. In 
the action of the machine, by which the electric fluid 
is set at liberty, and transferred from one body to ano- 
ther, no change appears to take place in the substances 
employed, except the alteration in their respective 

antities of electricity. Their attraction for it is nei- 
ther increased nor diminished ; and, consequently, they 
have a tendency, the one to lose, and the other to ac- 
quire, the electricity which has been thus, as it were, 
forced into the one, and out of the other. According 
to the nature of the action by which the electricity is 
evolved, whether the substances experience any per- 
manent change in their capacity, or whether their equi- 
librium is merely disturbed in a temporary manner, the 
state of the fluid appears to be affected, so as to causea 
difference in its intensity. 
When we employ the machine, the electricity that 

we procure appears to be in a highly elastic state, its 
particles strongly repulsive of each other, and at the 
same time not disposed to enter into a permanent union 
with other bodies. The galvanic electricity which we 
procure from the pile, is more readily united to other 
bodies, and has a tendency to form new combinations 
with them, which is so powerful as to counteract some 
of the strongest chemical affinities. At the same time, 
it exhibits less of what may be called mechanical ac- 
tion : its particles are less repulsive of each other; its 
motions appear less rapid ; it causes less commotion in 
its passage from one body to another ; and although its 
ultimate effects are more powerful, it seems to act with 
less violence. The one may be compared to a small 
quantity of an agent highly concentrated ; the other to 
a larger quantity, but in a state of greater dilution. The 
phenomena of electricity, as excited by the common 
machine, depend upon the attraction and repulsion of 
the electric fluid, and its passage from one body to ano- 
ther; while the most important actions of galvanic elec- 
tricity result from the chemical changes that it produces 
in the composition of bodies. The excitation of com- 
mon electricity is not necessarily attended with any 
permanent alteration in the state of the substances that 
are employed in producing it. It is usually developed 
by the mechanical aid of friction, and the same appa- 
ratus may continue to’ be employed for an indefinite 
length of time. Friction, on the contrary, has no ef- 
fect in the production of galvanic electricity ; it requires 
a chemical change in some part of the apparatus ; and 
the individual parts which have been employed in ge- 
nerating it acquire new properties, and are incapable 
of any farther galvanic action. 
6 After these general observations, 
inconclusive as they are, appear to be all that our pre- 
sent knowledge upon the subject will warrant, we must 
proceed to examine more minutely into the nature of 
the action that is exercised by the galvanic apparatus. 
From the remarks that have been already made, it will 
be obvious, that in the operation of the pile, there are 

compared. 

Action of which, scanty and 
the pile, 

sophers, ee the electrical hypothesis ; while there 
are several distinguished experi ists in thi 
who maintain, that the chemical action is the one whi 
ives rise to all the changes that are produced, and there 

fore constitutes the pri action of oe len gta 
In all the experiments were performed with Volta, 

two metals, previous to the discovery of the pile, with — 
the exception of those of Fabroni, which seem to have electric 
been but little attended to, the only point in discussion Pothesi 
was, whether the effects were to be referred to the-elec« 
tric fluid, or to a new agent inherent in the animal 
body. Volta strenuously adopted the opinion, 

simply upon common electricity, 
accounted for them by supposiig that the contact of 
the two metals had the power of altering the 
of electricity which was natural to them, addi 
tion of it to the one, and subtracting it from 

pairs of metal, by i ing between each pair a con« 
ing substance, which, without altering the electric 

state of the metals, might increase the effect, by trans« 
mitting it through a number of successive stages. What- 
ever we may think of the hypothesis, the experin 
to which it gave rise was most fortunate; for it led to 
the construction of the pile; an apparatus by means of 
which the most curious and i discoveries have , 
Loeestwray ine wlan xesedbr brs may 4 

: t % 
Although Volta completed the discovery of the pile, 4 

and fully cadecianeh trupdeortie ths cate body, yet tice 
it is not a little remarkable, that he limited his’ inqui- mical 
ries to this object, and seems to have been totally ig- fects. — 
norant of the farther powers of the instrument of which 
he was possessed. is circumstance must a the 
more remarkable, snare recollect that New 
very first employment of it by Messrs Ni 
Carlisle, choy pavcatveld its chemical action, and became 
aware of its importance as an agent in the d 
tion of bodies. Cruickshanks, Davy, Wolluutony then: 
ry, and the other English philoso , farther deve~ 
loped its powers in this r which had so com- 
pletely escaped the notice of Volta, and they were con- 
sequently led to form a different idea of the mode of its 
operation. Dr Wollaston seems to have been the first 
who decidedly adopted the opinion, that the chemical 
action of the pile is the primary origin of all the 
changes which it experiences, and is the cause of the 
electrical effects ; and the same idea was embraced by 
Sir H. Davy, although he has since abandoned it for 
the hypothesis of electric energies. ‘ 

We must now to examine the two leading 
theories of the galvanic action, as exhibited in the pile, 
with more minuteness ; and we shall in with that 
of Volta’s, or the one which s i 
a. ae, metals to be the primary cause the] 

its operation. This philosopher has given a state- 
ment of his opinions on the subject, ist covers lettits 
which he wrote to his friends, and which have been 

An 
of 
tric 
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. published in different scientific journals. His first com- 

munication was in a letter to Cavallo; the second to 
Gren, (Phil. Trans, 1793; Ann. de Chim. xxiii. 276.) : 

- both written before his discovery of the pile. His ori- 
» ginal account of this apparatus is contained in a letter 
_ to Sir Joseph Banks, in which he explains his ideas re- 
specting its action; and. he afterwards farther develo- 

them in letters to Delametherie and to Van Marum, , 
( Phil. Trans..1800 ; Nicholson's Journal, 8vo, i. 135 ; 
Ann. de-Chim, xl. 225.) In some of these papers, Volta 
details his hypothesis at considerable length ; yet, after 
an attentive examination of them, it appears to us that 

-are not altogether consistent with each other ; 
that, without any intimation of the circumstance, 

he has, in fact, given to the world two distinct hypo- 
theses. 

. The letter written to Cavallo, of which we have al- 
ready given some account, is Volta’s first essay on the 
subject of galvanism, and contains an account of Gal- 
vani's original discovery, and of the additional experi- 
ments. which he had himself performed by the combi- 
nation of the two metals. He accounts for all the facts 
on the principle, that when metals are placed in cer- 
tain circumstances with r to each other, there is 
‘¢a destruction.of the equilibriam” of the electricity. 
This action is stated to consist essentially in two me- 
tals, when placed in contact, giving the one to the 
other a portion of its natural electricity, so that the 
one becomes positive and the other negative. Some 
combinations of metals this electro-motive fa- 
culty much more po lly than others; those that 
Galvani and: Volta originally employed were zinc. and 
silver ; and in this case the zinc acquired the electrici- 
ty and became positive, while the silver lost electrici- 

- ty or became-negative. In this paper no other prin- 
is referred to, and the-action is net spoken of as 

belonging to any class of bodies except the metals. 
Volta speaks of the principle as a new law of electrici- 
pe which had not been before noticed, and decidedly 

ims to himself the discovery of it. . 
. In the letter to Delametherie, written after the dis« 
covery of the pile, Volta still farther developes his hy- 

: is, but without altering. the d on which it 
-rests. He describes cach pair of metals as the efficient 
part of the apparatus, and speaks of the fluid that is in- 
terposed between them, as merely carrying the electri- 
city from one pair to another, without. producing. any 
: in it. In his letter to Van Marum, he relates. 
the following: fundamental. experiment, as it is called : 
A plate of copper and a plate of zinc are placed in con- 
tact with other; but so that a‘ part of each plate 
projects beyond the other ; and he finds, that of the 
parts which thus prajects one becomes positive and the 
other negative. far all these opinions appear to be 
eonsistent with each. other ; but in the letter written to 
Gren, an idea is brought forward, which is not noticed 
in the other essays, and which seems to be essentially 
different, from them. All conductors of electricity are 
divided into,two classes, the dry and the moist; and 
‘ is supposed to be always excited, when two 
conductors of either of these classes are placed in con- 
tact with one conductor of the other class. In this 

Way one metal only. would appear to be sufficient for 
agalvanic combination, provided. there be two moist 
conductors in contact with it. How the fluids act in 

. this case, or what relation bear to each other and 
to the metal, we are not 'y informed ; but we may 
Aonclude, that it is not from any chemical operation, 
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because in the letter to Delametherie, written four 
years after that. to Gren, it is expressly said, that the 
fluids have no effect but in transferring the electricity 
from one metal to another. , 

Upon the whole we may conclude, that Volta con- General 
ceives the electricity to be excited by the metals pro- 
ducing a degree of electro-motion, or by destroying the 
natural equilibrium of the, electricity ; one metal thus 
becoming positive and the other negative, they each of 
them exhibit signs of electricity to an electrometer or 
other similar instrument. The only use of the fluid is 
to transfer the electricity which is excited by one pair 
of metals to the next pair; and although a chemical ac« 
tion may take place between the fluid and the metal, 
this action is merely incidental, and is not essential to 
the production of the galvanic effects. 

The objections. to Volta’s hypothes 

effécts of the pile are, as he supposes, merely inciden- 
tal.. They seem, indeed, absolutely essential to its ac- 
tion, for when perfectly pure water is interposed be- 
tween the metals, or when the apparatus is placed in 
any situation, where it is excluded from obtaining a 
supply of oxygen, it ceases to act. The same thing 
happens when the acid, or other oxidating fluid, is all 
expended ; and in short it may be stated, that whatever 
romotes the action of the fluid upon one of the metals 

increases the energy of the instrument, and whatever: 
tends to prevent. or destroy this action suspends: the 
energy. It has been urged as an objection: to Volta’s 
hypothesis, that it does not provide for any absolute: 
increase of the electric power. ‘The two metals, by their 
contact, become one positive and the other negative, 
and this is equally the case with each pair; but the 
fluid that is interposed between the metals is conceived 
to restore the equilibrium of the electricity, which has. 
been disturbed: by the metals. This is the whole effect 
of the apparatus, and we are not informed how any 
electricity can be actually produced or generated, as it 
would appear that the nature of the instrument is to- 
cause an electric action in one part, which must be 
immediately counteracted by another part. Whatever 
deficiency of electricity there was in any copper-plate-: 
would be instantly supplied by the water communica-~ 
ting the superabundant electricity of the opposite zine 
plate, so thatthe effect of the whole would be reduced: 
simply to the difference between the twe extreme plates 
of copper and zinc, A third, and:perhaps a stillstrenger 
argument against the. electric hypothesis, is,. that the- 
fundamental position on which it rests, is itself objec. 
tionable. Volta supposes that two metals, as for ex- 
ample, a plate of zinc-and one of copper, when placed: 
in extensive contact with each other, may become re- 
spectively positive and negative. This he endeavours 
to prove by direct experiment; but it will be found that 
in nene of the cases is the experiment precisely in 
point. He adduces some facts, where metals were 
found respectively positive and negative, that had been 
in contact, but were afterwards separated : in one of his- 
experiments the metals never actually touched, but 
were connected by a moist conductor; ‘and: in the ex- 
periment which we have related:above, it was only the 
projecting parts of the plates-that could be made to ex~ 

ibit the opposite electric states. And here we may be 
allowed to entertain some doubt respecting the accu- 
racy of the fact; it is evidently an experiment of a 
most delicate nature, and Mr Cuthbertson, who at- 
tempted: to repeat it, obtained results. contrary to those 

™ 

is are-very. forcible ; Opjections 
in the first place, it.does not appear that the chemical to it. 
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Theory. . stated by Volta: (Nicholson’s Journ. Svo. ii. 281.) In 
—— the experiments of Bennet and Cavallo, where electri+_ 

city was induced upon metallic bodies by contact, it is. 
to be observed, that they were no longer in contact 
“when they manifested signs of electricity, and it ap- 
pears not easy to conceive how two metals can be in 

We shall quote the account which Dr Henty gives of: 
this hypothesis, as it appears to afford a correct, and: 
at the same time a concise view of it. wc 

“« To the efficiency of the pile, two circumstances are Henry’s 
essential ; that the electric fluid should be disengaged, count of 
and that it be confined and carried forward in i PLATE 

Chemical 
hypothesis. 

Cuthbert. 
son’s opi- 
nion. 

extensive contact, without communicating their elee- 
tricity to each other, so as to acquire precisely the same 
state. The experiments of De Luc, on the dissection 
of the pile, seem to be strongly adverse to the electric: 
hypothesis. In the second distribution of the ternary 
groups, the two metals are in contact, and therefore 
any electrical effect might be produced, which would 
arise from this circumstance; there was also the fluid 
between them, which would serve as a conductor of 
electricity, yet because the apparatus was so arranged 
that this fluid could not act upon the zine and oxidate 
it, no proper galvanic effect ensued. 

As we have already remarked, Dr Wollaston was the 
first who decidedly pronounced the chemical action of 
the pile to be the primary cause of its effects; but in 
establishing this point, he did not proceed to explain the 
nature of the operation, or show what was the train of 
events which contributed to the final result. This was 
attempted by Mr Cuthbertson, who, in the essay to 
which we referred above, after pointing out the inac- 
curacy of the experiments that were brought forward 
by Volta in favour of ‘the electric hypothesis, offers 
‘some observations in support of the contrary opinion. 
He conceives that the chemical action of the interposed 
fluid upon the zine, alters the electric properties of the 
metal, and disposes it to part with electricity ; that this 
evolved electricity cannot enter into the remainder of 
the zine which has not been acted upon, because it re~ 

trated form, than before. 

rection, so as to be cencentrated at the end of the/ap+ ccLXIt 
paratus. The first object is fulfilled by the oxidizes Fig. 21. 

: 3 ment of the zine; the second, as Dr Bostock supposes, 
is effected by the union of the evolved electricity with 
nascent hydrogen, and by the attraction of the next 
copperplate for electricity. At the surface of this platey 
the hydrogen and electricity are to separate ; 
the hydrogen to be disengaged in the state'of gas, and: 
the electricity to be conveyed onwards to the next zine 
plate. Here, being in some degree accumulated, it is’ 
extricated in larger quantity, and in a more éoncen- 

By a répetition of the same 
train of operations, the electric fluid continues to ac’ 
cumulate in each successive pair ; until, by a sufficient 
extension of the arrangement, it may be made to exist’ 
at the zine end of the pile, in any assignable degree of 
force.” For a farther account of this hypothesis, we 
must refer our readers to the original essay, and more 
especially to that part of it where the author explains 
the action of the interrupted circuit in the decomposi« 
tion of water, and the evolution of the gases at the ex- 
tremities of the two wires: (Thomson’s Ann, iii, 88.) 
It must be admitted that it satisfactorily ins the 
henomena, and that it accords with all the facts that 
ve hitherto been ness but it labours under the 

great objection of being founded upon a gratuitous 
position, of which there is no pooh wine the facility 
with which it explains the ces, 

\ 

tains its former electric state, but that itis ‘ propelled 
forwards from the zinc, through the menstruum, to the 
next adjoining copper in the pile or trough. This ef- 
fect; however, can only happen in a progressive man 
ner, because the fluid is but an imperfect. conductor ; 
and to this he ascribes many of the peculiar phenomena 
of the apparatus. . Dr Henry, in a judicious essay “| On 
the Theories of the Excilement of Galvanic Electricity,” 
(Manchester Mem. ii. 293, 2dSeries), observes, that “the 
explanation of Mr Cuthbertson is unequivocally a valu-: 
able supplement to the theory of Volta, imasmuch’as it 
takes into account the efficiency of chemical menstrua.” 
But, as he farther remarks, it is defective, because it 
does not explain why “ the action. of the menstruum 
is chiefly, if not entirely, exerted in oxidizing and 
dissolving the zinc plates, and why the evolution of 
hydrogen gas, or of nitrous gas, occurs chiefly at 
the copper surface.”| This deficiency was attempted:to 
be supplied by Dr Bostock, who, about the same time, 
published am essay on the action of the galvanic pile, 
which he has since considerably extended and modified 
in such a manner, as to’ accord with the recent discos 
veries. (Nich. Journ. iii. 8vo. 9. and 69. Thomson's 
Annals, iii. 32.) He proceeds upon the principle which 

which is called galvanism. psa: 

Bostock’s 
hypothesis. 

platés, he obeerved, that although some-of theseffects. 
was laid down by Dr Wollaston, that electricity isevol- ’ 
ved by the oxidation of metals; and generalizes it so far 
as to conclude, chat the electric fluid is always libera- 

* ted when an oxidable substance is united to oxygen. 
In addition to this principle, he proposes to admit the 
two following postulates, that the electric fluid has a 
strong attraction for hydrogen, and that when in passin; 
through a chain of conductors, it leaves the oxidable 
substance to: be conveyed through water, it combines 
with’ the hydrogen, and is again disengaged from it, 
whenever it again enters into an oxidable substance, 

were rendered more powerful by employing a solutiom 
of salt, yet-the electrometer was not more effected than’ 
with simple water. He evem asserts, that im many’ 
trials on gto agro scale, for example, with 1000 
pairs of is, he has ‘ found the electrical effects’ 
greatest when the chemical effects have been least.” 
He relates other facts of a similar kind, which appear 
to place this matter beyond all doubt, and to establish’ 
a decisive difference between these two operations of 
the instrument. See Singer's Elem. p. 330. 

M. De Lue’s experiments confirm’ and ‘illustrate this De Lue 
view of the subject; for they not enly show this want expe XPerk 

ment 



¥- of proportion between the two effects, but they enable 
us to separate them from each other. In his second 
dissection of the pile, we havea 1 electrical in- 
“strament, but one ‘which does not* produce galvanic 
‘effects; and the same may be said of his electric co- 
umn, which exhibits*none of the phenomena that we 
exclusively refer'to galvanism. “On the contrary, some 
‘of those combinations which have been made by Mr 
Children, and other er rma aaah od 
darge p were 1 sR ere a di aci 

- ag enon Setaraesr them, may be considered as 
-precisely the reverse of De Luc’s column. Here very 
“slight marks ‘of common electricity were manifested, 
while the most ‘powerful galvanic effects were produ- 

a ‘eed. mt _— : . : 

= ~- Our general conclusion on the subject is, that part 
rica phe of the effects, usually proceeding from the pile, are 
{the pile. purely electrical, and do not, in any degree, depend 

upon a ical e in the state of the metals. We 
conceive it to be a doubtful point in what way this 
electrical action is induced, because, for the reasons 
which we have already given, we do not think that the 

- “experiments of Volta, and the others that have been 
su to coincide with them, are applicable to the 
‘state of things as they exist in the The ; nor do we 
+hink that if we were to admit them, they would ac- 
count for the continued evolution of fresh portions of 

“turbance of the electric fluid, or the electro-motion, as 
% “it'is stiled, is not counteracted by the conductors that 

Jyanic are connected with the metals. As to the proper gal- 
“vanic effects of the pile, we consider them to be always 
immediately caused by the chemical action of the fluid 
upon the metals ; and that, in proportion to the extent 

‘of this action, as depending u the quantity of sur- 
‘face , or the nature of the fluid employed, we 
“obtain the evolution of electricity in greater or less 

iantity, and in a more or less intense state. Our 
_- . + yeaders will perceive, from these observations, that we 

“are, upon 
a ‘thesis; but at the same time that we attach ourselves 
be ‘to this doctrine, we do it with the restriction already 

“referred to, If we conceive that the galvanic 
"phenomena depend upon the chemical chines) we also 
‘admit, thac there are electrical effects produced by the 
"pile, independent of the others, and unconnected with 
tltem. ; em. 

wy'shy- | ‘The great discoveries that have been made by Sir 
is. Hy Davy, in his application of galvanism to chemical 

‘decomposition, and the importance which must attach 
‘to all his opinions upon the subject, induce us to in- 
“quire, what view he takes of the question that we have 
‘now been discussing. We have already related the 
‘experiments which he performed on the chemical ac- 
tion of the pile; and it appears that he formerly con- 
sidered it as the primary cause of the phenomena. This 
na however, he afterwards retracted, and adopt- 
“ed an is which he conceived might reconcile 
‘the doctrine of Volta with the experiments of the Eng- 
lish chemists. He supposes, that ‘both electrical and 
chemical actions are necessarily concerned in the pro- 
“duction of the effect ; that the former are the first in 
order of time, and that their tendency ‘is' to disturb 
the electric equilibrium of the different parts of the ap- 

j s, while the chemical chan 
this equilibrium. In the farther detail of the hy- 
esis we shall employ the author’s own words, “In 

>.> ‘the voltaic pile of zine, copper, and solution of muriate 
; a of soda, in what has been called its condition of elec- 

es) 
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electricity ; or that they would ‘explain, why the dis- - 

i the whole, advocates for the chemical hypo- - 

te in resto- ~ 

99 
trical tension, the communicating plates of copper and 
zine are in opposite electrical states. And with regard 
to electricities of such very low intensity, water is an 
insulating body ; every copper plate, consequently, pro- 
duces by induction an increase of positive electricity 
upon the opposite zine plate, and every zinc plate an 
increase of negative electricity on the opposite copper 
plate ; and the intensity increases with the number, and 
the quantity with the extent of the series,” 

¥ n a communication is made between the two 
extreme points, the opposite electricities tend to anni- 
hilate each other ; and if the fluid medium could be a 
substance incapable of decomposition, the equilibrium, 
there is every reason to believe, would be restored, and 
the motion of the electricity cease. But solution of 
muriate of soda being composed of two series of ele- 
ments, ssing opposite electrical energies, the oxy- 
gen and acid are attracted by the zinc, and the hydro- 
gen and alkali by the copper. The balance of power 
is momentary only ; for solution of zinc is formed, and 
the hydrogen is disengaged. The negative energy of 
the copper, and the positive energy of the zine, are 
consequently. again exerted, enfeebled only by the op- 
posing energy of the soda in contact with the copper; 

Theory. 
—yo’ 

‘and the process of electro-motion continues, as long as 
the chemical changes are capable of being carried on.” 
See Phil. Trans. for 1807, vol. xlv. ; 

This hypothesis agrees with that of Volta, in-ascri- — 
bing the train of actions to the electric condition of the 
‘metals, yet it differs from it in many essential points. 
It supposes the chemical decomposition of the interpo- 
sed fluid to be a necessary, although not the first step 
in the process.. The conducting power of the fluid is, 
in both cases, taken into account, yet it is regarded in 
“an opposite point of view. According to Volta, the bet- 
ter is the conducting fluid, the more energetic is the 
action of the pile; while the hypothesis of Sir H. Davy 
seems to require the ftuid to possess almost a non-con- 
“ducting property. 

Some of the late speculations of this illustrious che- 
‘mist have led him to deviate still farther from the or- 
dinary hypothesis, not only as it respects galvanism, but 
electricity in general. Those effects, which were for- 
merly attributed to a material agent, capable of being 
added to, or subtracted from a body at. pleasure, are 
‘now conceived, like gravitation, to be inherent qualities 
‘of matter. To these, which are called electric energies, 
all chemical decompositions are. to- be ultimately refer- 
red ; for it is supposed, that chemical attraction, in all 
eases, results from the circumstance of two bodies pos- 
‘sessing opposite electric energies, and consequently ha- 

Electric 
energies. 

‘ving a strong tendency to unite. By means of the gal- 
“vanic combinations, we have it in our power to excite. 
the electric state of a body to an indefinite degree, and 
to induce an electricity contrary to that which is natural 
‘toit. But the farther consideration of the merits of 
‘this theory, belong rather to electricity than to galva- 
nism strictly so called. «To whatever cause we ascribe 
the electric state of bodies, whether to a material agent 
distributed through them in different quantities, or to 
‘some affection of their primary qualities, the states of 
‘positive and negative electricity actually exist; and our 
present business is merely to inquire, what relation 
they bear to the phenomena of the galvanic pile. 

M. De Lue advances an argument, which he con- po {i's 
ceives to be quite decisive, against the +h esis of objections, 
the natural electric energies of bodies producing the 
phenomena of the pile, that'the whole instrument may 
be rendered either positive or negative, by connecting . 
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it with the conductor or rubber of the electrical ma- 
chine; and yet its operationis not in any degree affected. 
Healso contrived an apparatus, in which there were three 
wires placed between the extremities of the pile, two 
of them connected with the ends of the pile, and the 
third in the centre; the wires having water interposed 
between them, and electrometers so situated, as to as- 
certain the electric condition of the wires. In the or- 
dinary state of the apparatus, the terminating wires were 
one positive and the other negative, corresponding to the 
ends of the pile to which they were attached, while the 
central wire was neutral; yet the ends of this neutral 
wire produced opposite electrical effects, one separating 
oxygen, and the other hydrogen. By altering the 2 
paratus, the-electrical state of the wires were altered ; 
the central wire was rendered at one time positive, and 
afterwards negative, and the state of the terminating 
wires was reversed ; yet no change took place in the 
chemical action of the wires, each of them continuing 
to evolve oxygen and hydrogen as at first, and the two 
ends of the central wire separating oxygen and hydro« 
gen respectively at its extremities, in the same man- 
ner, whether the wire itself was positive, negative, or 
neutral. See Nicholson’s Journ. xxvi. 

Mr Singer has proposed an ebjection to Sir H. = 
hypothesis, very similar to this of M. De Luc’s. If a 
number of metallic wires are placed in a line, with their 
extremities immersed in a fluid, and the whole con- 
nected with the pile, each wire will evolve oxygen at 
one end, and hydrogen at the other. Now, he con- 
ceives it impossible that every wire can have an oppo- 
site electricity at its two extremities, when it is sur- 
rounded by a conducting fluid; for no metallic body 
can be made polar, 7. e. one end positive and the other 
negative, but by the temporary disturbance of the equi- 
librium of its natural electricity ; an event which can 
only happen when they are separated by a non-con- 
ducting substance.. But he observes, “© No one can 
maintain, that water, or any saline fluid or acid mix- 
ture, is a non-conductor, either of the chemical or elec- 
trical effects of the voltaic apparatus ; yet the usual che- 
mical changes produced by voltaic electricity occur at 
every interruption of the metallic circuit in such fluids.” 
See Singer’s Elem. p. 376. 

There appears to us to be considerable weight in 
these objections ; and we confess, that the ideas of Sir 
H. Davy produce a shock to our usual associations on 
the subject of electricity, which it is not easy to over- 
come. However, as we have already remarked, it 
would be foreign to the object of this article to pursue 
the discussion any farther; nor do we conceive, that 
we are at present in possession of sufficient facts to 
warrant us in coming to any definite conclusion re- 
specting it. 

We shall here conclude our account of the theory of 
galvanism. Our readers will perceive, that much dis- 
cordance of opinion still exists u the subject, and 
that some strong objections attach to every hypothesis 
which has yet been proposed. The most important 
points to ascertain are, the difference between electri- 
city, as excited by the friction of the common machine, 
and that modification of it which is strictly called gal- 
vanism. For this purpose, the nature of electric in- 
tensity should be farther investigated ; for it would ap- 

that if we were able to attach a more precise idea 
to this term, a considerable insight would be gained 
inte the cause of this difference. Experiments somes 

1 
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what similar to those of M. De Luc should be proses ‘Theory 
cuted, in which the electrical and chemical effects of ~-~~ 
the pile are separated from-each other, and a moreace = 
curate measure of the galvanic power should, if | 
possible, be obtained, than any of which we are now 
possessed. The conducting power of the fluids con< 
cerned in the galvanic apparatus should be carefully 
examined, and the relation of their chemical action to 
their teres power should be ascertained. But it 
is unnecessary for us to enlarge one these topics: the 
rapid succession of discoveries which have been made 
in this erate of science, and the very general at« 
tention which it has obtained from the first philoso-« 
hers of the age, afford every reason to , that the ) 
arther investigation of it will be followed by no less 
success, than that which has hitherto its pro< 
gress. 

Description of the Figures in Plate CCLXIII. ag 
— 

a 
Fig. 1. The galvanic pile, as originally constructed b PLate 

— tenance’ e letters C, Z; and F denote the aap COLXIff 
o zinc, and the pieces of cloth or paste- Fig. 1. 
bata seule in fluid. The hile has four rods placed 
round it, to keep it in the perpendicular direction. The 
lower end was called the copper, and the upper the 
zine end. . uy 

Fig. 2. When the number of plates is very consider Fig. 2, 
able, Volta divides it into two or more parts, each be- : 
ing connected by slips of metal. In this case, it is es« 
sential that the same order of parts be observed from Ke 
one end to the other, up the first pile, down the se- ‘ 
cond, up the third, and, lastly, down the fourth. a 

Fig. 3. This was a modification of the galvanic ap- Fig. 3. 
paratus that was formed by Volta, which he called cous a 
ronne des tasses, where the zinc plates Z and é 
lates C are not in contact, but are connected by metal- i 
ic rods, and then immersed a a fluid. eg 
Fig. 4. represents the tro apparatus invented by fie, 4, 

Mr Ulekaeanders the plates‘of sie and copper are sol« +o 
dered together, and are then cemented into a wooden 
frame, leaving intervals between the double plates, to 
receive the fluid which is intended to act upon the zinc. 
It is provided with wires at each end, which are in 
posite states of electricity, and may be applied to any 
substance which it is proposed to subject to its influ- 
ence. 

Fig. 5. represents the battery of Mr Children, which Fig. 5. 
is a combination of the couronne des tasses of Volta and 43 
the trough of Cruickshanks. The plates are not in 
contact, but each pair is connected by slips of metal, 
and the whole is attached to a beam, so as to be lifted 
out of the cells at pleasure. The trough and partitions 
may be formed of either wood or earthen ware, and 
contain the fluid that is to act on the zine plates. ] 

Fig. 6. is the apparatus for receiving in separate ves- Fig. 6. 
sel the gases which are evolved by the action of gal- 
vanism upon water. . The two small jars have metal- 
lic wires inserted at their upper end, one of which is 
connected with the positive, and the other with the 
negative extremity of the pile. They are filled with 
water and inverted in the same fluid; and the ends of 
the wires are so situated, that the gas disengaged from 
them rises to the top of the jar. 

Fig. 7. 4 cone the apparatus in which the gases Fig, 7. 
disengaged from water may be reconverted into water 
by checslectaia spark, 

Fig. 8. are the agate cups, connected by amianthus, Fig. 8. 



Il. 

9, 10, 

g: 13. 

gs. 15,16, 

ition of wa- employed by Sir H. Davy in the ion decomposition 
ter; and Fig, 9. are the gold cones employed in the 
Same set of experiments. .. 

Fig. 10. ts the s which Sir H. Davy 
employed for the decomposition of salts, and the trans- 
fer of their constituents. In Fig. 11. we have the com- 
bination of three vessels, in which the transfer is exhi- 
bited in a more striking manner. 

Fig. 12. represents apparatus for taking the gal 
vanic in : it consists of a uated g 
tube, into which two wires are introduced, the one 
which enters at the side being moveable, and capable 
of being ed to the other ; according to circum- 
stances, they Fon, tipped with pieces of charcoal, or 
the wire may be , 
_ Fig. 13. is a variation in the form, which may be em- 

ed over mercury. These instruments were invent- 
ed by Sir H. Davy. 

Figs. 15, 16, 17, 18. The dissected pile employed by 
De he to illustrate the mode of its action. The 
shaded part represents the moistened cloths, and the 
letters C and Z the copper and zinc plates respectively. 
In Fig. 15. the pile is continuous, in its usual form ; 
Fig. 16. is the first dissection, Fig. 17. the second, and 
Fig. 18. the third. Fig. 14, is one of the wire stands 
that are interposed between the plates. 

Fig. 19. represents the apparatus of M. De Luc: it 
consists of two piles connected by a metallic rod at the 
bottom ; between the upper ends is in the in- 
terrupted wires terminating in water, and to each ex- 
tremity one of Bennet’s electrometers is applied. 

Fig. 20. represents the lower limbs of a frog, lying 
on a plate of metal, while another kind of metal is 
placed in contact with the spinal marrow; these two 
metals are then connected by a conducting body, and 
the muscles of the legs are thrown into convulsions. 
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Fig. 21. is Dr Bostock’s numerical illustration of the 

effect of the pile; the letters point out the nature of 
the substances, and the figures indicate the increase of 
power which the electricity acquires by passing along 
the instrument. See Thomson’s Annals, iii, 86. 

Fig. 22. is an experiment of Mr Singer's, which is 
sup to disprove the hypothesis of electric energies. 
In this apparatus, each wire will have its ends in the 
opposite states of electricity, one positive and the other 
negative. . 

Besides the references that we have made in the course 
of the article, the following works and papers deserve 
to be noticed, either as presenting an interesting view of 
the gradual progress of the science, or as containing an 
abstract of the hypotheses that have prevailed at diffe- 
rent times. 

Pfaff’s Dissertation on Animal Electricity, 1793. 
Monro On Animal Electricity, 1793. 
Cavallo On Electricity, vol. iii. 1795. 
Halle’s report to the French Institute, Journ. Phys. 

t. 47. 1798. - 
Cuvier’s report, Journ. Phys. 52. 1801. 
Hachette’s report, Journ. ‘olytechnique, 4. 1801. 
Report to the French Institute, Ann. de Chim. 41. 

1802. 
Reports made by Delamatherie in several volumes of 

his Journ. 41, 46, 48, 50. 
Sue’s History of Galvanism, 1803. 
Cuthbertson’s Practical Electricity, 1807. 
Carpue’s Introduction to Electricity and Galvanism, 

1807. 
Conversations on Chemistry, 5th conversation. 
Some 

History of the 
good remarks on galvanism occur in Thomson’s 

al Society, in Murray’s System, and 
in his Elements of Chemistry. («) 
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pile, discovery of, 82. 
Davy’s observations 
on, 90. De Lue’s ob- 
servationson, 92, Rit- 
ter’s experiments on, 
87. Theory of, 98 
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Galvanism, discovery of, 79. 

Modification of electricity, 95 
Galvanometer, Pepys’s, 86 
Gautherot on attraction by the 

‘pile, 85 
Gay-Lussac’s experiments, 92 
Grotthus on:the arborization of 

metals, 89 
Guyton on rit 9e oxides, 89 

Haldane’s experiments, 83 
Henry decomposes acids and 

ammonia, 83._ Observations 
on the pile, 98 

Hisinger’s experiments on the 
decomposition of bodies, 87 

Humboldt’s experiments, 81 

Telgisiy ; 

Tnetitute of France, their report, 
81 & 

Intensity of the galvanic pile, 
95 

of the galvanic pile, 
Biot’s remarks on, 
85 

Tridium melted, -94 

Lagrave’s animal pile, 86 
Lehot on the galvanic current, 

85 
Leyden phial charged by gal- 

vanism, 84 

M 
Medicine, galvanism employed 

in, 87 

GALVANISM 
Metallic leaves burnt by galva- 

nism, : 

solutions revived by 
galvanism, 83 ~ 

Metals, combinations of, pro- 
duce galvanism, 79 — ae) 

Muriatic acid said to be gene- 
rateds B8easis ad Lanny 

Nerves, experiments on, by the 
' French Institute, 81 
Nicholson and Carlisle discover 

the chemical effects 
of the pile, 82 

*s observations on the 
size of the plates, 

Osmium melted, 94 
Oxides, metallic, observations 

on, by Guyton and Bucholtz, 

89 
Oxygen necessary to the action 

of the pile, 83 

Pacchioni and Peele’s experi- 
ments, 88 

Pepys’s galvanometer, 86 
Pile, galvanic, discovery of, $2. 

Described, ib. Ritter’s 
experiments, 87. The- 
ory of, 98 

of Ritter, 87 
\Plates, size of, Nicholson’s ob- 

servations, 83. Foureroy’s, 
: 84. Biot’s, 85 

Potassium formed, 90 © 9 
Priestley’s observations on the 

~ pile, 85 , 

Ritter on the eonhettion be-. 
tween galvanism and mag- 
‘netism, 86.) Forms the 

_ ¢ondaty. pile, 8%. Experi« 
ments on the galvanic pile, 

-ib, ho so 
Robison’s experiments on the 
“sensations, 80’ 9 ©) © 

Salts, experiments on, by 
Cruickshanks, 83. Decom- 
posed by Davy, 89 ~ 

Shock produced by.the pile, 82... 
' Gay-Lussac’sobservations on, — 

- 92. De Luc’s, 93 
Singer’s experiments, 98. Ob- 

jections to Davy’s hypothe- 
sis, 100 

Soap, Erman’s experiments on, 
88. 

‘Soda supposed to be generated, 
88 CT Sie 

Sodium formed, 90. ~~ 

Spark, galvanic, produced, 80 _ 
Sultzer’s observations on the 

taste, 80. .. 
Sylvester’s experiments, 88° 

T - 

Thenard’s experiments on gal- 
vanism, 92 ad 

-Trommsdorff burns metallic 
leaves, 84 “ah 
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GALWAY, a maritime county of Ireland,-in the 

rovince of Connaught. It-is bounded on the north 

Trough apparatus, 83.) 
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Uopotar bodies, Exman's’ ‘re. 
marks on, 868 = 8 

L ‘ “u Mi> swiss! ran 

‘Valli’s. experiments and hypo- 
thesis, 80. rye wo sue towels 

Van Marum compares clectri- 
city and galvanism, 84 

Vassali’s experiments on ‘the 
“human body, 8605 oy" 
Volta ascertained that galva- 

nism depends upon electri¢i- 
ty, 80. Acts thro 

“nerves, ib. Could not pro- 
. duce contractions in the in- 
voluntary muscles, ib. Dis- 
covers the pile, 82) Thinks 
it analogous to the torpedo, 
ib. ' Defends the electric hy- 
pothesis, ib. Did.not notice’ 
the chemical action of the 
pile, ib. His hypothesis ex- 

* amined, 97. 
- his hypothesis, ib. - 
oltaic pile. See Galvanic Pile. 
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branch of rural economy they pay great attention ; 
those who engage in it have both ye and capi- 

y Mayo and Roscommon ;'on the east by Tipperary 
and Kin s County; on the south by Clare ; and on 
the west by the Atlantic ocean, Its aspect is various, 
some parts of it being almost in a, state of nature, and 
other parts. of it fertile'and cultivated. The western 
district is rocky and mountainous ; the eastern district 
is flat with the exception of some low mountains on the 
borders of Clare. ‘The soil here is warm’ and fertile, 
and capable of considerable, improvement... The sub- 
stratum being limestone, the verdure is almost every 
where rare eit, luxuriant. The best land) in: the 
county is situated between Mount Talbot and Portumna, 
and along by Ballyroan and Kilconneltenagh. That 
which stands next in quality, extends from Athenry to 
the town of Galway. It is not arable on account of its 
rocky nature, but, produces excellent. pasturage for 
sheep. The third division in point ‘of quality; lies in 
the neighbourhood of: Monadee, affording véry coarse 
grass, mixed with heath. The fourth ‘comprehends 
Conamara and Joyce’s land, and is quite destitute of 
_cultivation. 

Agriculture is in a very backward state. . Indeed, \al- 
-most the whole country ‘is appropriated to grass. In 
some places, however, they raise wheat)’ barley, oa’ 
and flax, “Potatoes, of rissteiy they Have in Gitnier 
“There are scarcely any ditches or hedges ; their fences 
consisting mostly of dry stone walls. hey have an ex- 
cellent breed of long horned.cattle, and the finest flocks 
of sheep that are any where to be seen. To this last 

‘tal ; and accordingly it isin avery flouris condition. 
The principal hikes for aide tk that of ‘pallinasloe, 
situated on the east border of the county. ~ Labour is 
generally paid by rent or price of corn acres, meadow 
or grass of a cow. In 1811, the average price of vari- 
‘ous articles were calculatéd as follows: A man the year 
round, £11, 10s.°9d.;'a woman ditto £6, 10s. ; car- 
penter per day 2s, 2d. ; masori ditto 2s. 53d. ; slater ditto 
2s. 34d. ; quarryman 1s.1d.; thrasher 9d, ; saddle-horse 
ditto. 4s, 4d.; plough ditto 5s. 5d. ; grazing a cow per 
week 2s. $d.; oak per foot 4s/; ash ditto»3s. 3d. ; 
‘bricks per 1000'£1.; a car mounted £4, 11s. ; pota~ 
toes per stone ay ; salt butter, per cwt. £3; 145. 8d. ; 
‘fresh ditto per lib. 1s. 23d.; hay per ton £2, 178. 6d.; 
whiskey per. gallon Qs. ; ale per quart $d.; porter 
gallon Is. 6d.; beef es 53d. ; mutton ditto 6d, ; 
veal ditto 8d. ;, pork ditto 33d. ; lambs per score £19, 
10s, ; cheese per libs 1s. 4d. ; shoeing a horse 4s. 4d. ; 
‘shoes per pair Qs. 9d. ; salt per stone-1s. 1d. ; Swedish 
iron, per. cwt. £1, 8s. 6d. ;.undressed flax BE SG 
£3, 14s. 8d.; wool per stone £1.;, fowls per couple 
As. 8d. 5 wheat’ perbarrel £1, 18s. 54d.; barley ditto 
15s. Gd.; oats ditto: 10s. 1d; malt ditto £1, 15s: 6d.; 
flour, Ist, pér ewt. £1, 9s. 4d. ditto, 2d, ditto £1, 
4s.; ditto, 8d, ditto 17s. ; oatmeal per cwt 14s. ; la- 
‘bour in hay-er corn. harvest. per day 1s, 1d.; mowing 
gvass per acre 4s, 64d.; rabbits per. couple 1s. 1d. ; 
milk per quart. 2d.; herrings per 100, 5s.:8d. ;’ corm 
acres of oats per acre £5, 6s. 10dd.; iditte’ meadow 
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itto 26, 138.11}: ; ditto potatoe land: ditto £7, 7s. 

3 flax per rood £1, 188.5. 2 
- as this. county is, there is not of property 

~ belonging to absentees above £50,000 per annum, 
Perhaps one-third of the whole land is Jet in partner- 
ship leases ; and in some places 

7 

leases are ted for 
three lives, or thirty-one years, to an indefinite number 
of tenants, who are not only joint in occupying the 
ground, but have the benefit of survivership. The. 
average rent is £1, 10s. per green acre, A man of 

‘large property is here termed a sfafesman, but he who: 
has only a few acres is called a paiehman. The Earl 
of Clanricarde, Lord Clancarty, Mr Eyre, and Mr Ross’ 
Mahon, have each estates in this county of about 
£10,000 annum, Christoper D. Baleu, Esq. has: 
£6000, John Burke, Esq. £7000, Lord French 
£3500, Malachy, Doneyland £5000. Mr Martin has’ 
about 70 miles along the coast, and is reckoned the 
most extensive landed proprietor in the three king-: 

b> - doms: 
There is a good deal of fishing on the coast of Gal- 

way ; but the fishermen are destitute of sufficient enter- 
prise. The fish-market of Galway town is excellent, 
being supplied with) turbot, salmon, &c: at a cheap 
rate, Trade is atalow ebb. Galway, though enjoy- 

. ing many local advantages in this respect, has declined 
very much of Jate years. Besides-Galway, there are 
the well sheltered havens of Killkerran, Birturby,. 
Roundstone, and Ballynakill.| The manufactures of. 
the county are not worth oe 

Galway abounds in rivers and lakes, The lake of 
It is twenty: Corrib covers above 31,000 acres. 

miles in length, and eleven acres at the broadest 
It resembles Earne. Lough Reagh and Lough. 
Coutra are said to be beautiful pieces of water. Seve- 
ral of the rivers have the peculiarity of being subter- 
raneous in a of their course. These are the Black 
River, the Clare, the Moyne, and the Gustnamakin. 
Almost every river and brook in the neighbourhood of 
Gort has a great number of these stwva/lows.—The prin- 
cipal town in the county is that of Galway, which, in-| 
deed, is the largest in the province of Connaught. It 
is resorted to as a bathing-place in summer ; and a 
place of residence in the winter for those families that 
are fond of society. The houses stand with their ga-: 
bles'to the street, and a door in the end, like that of a 
coach-house. 

Galway sends three members to parliament—two 
from the county and one from the town, There is 
no overbearing territorial influence. The Roman Ca- 
tholic property is very extensive, and always sup- 
ports that interest. The number of freeholders amounts’ 
to 4000. The freeholders within the borough, along 
with the members of the co tion, who are chosen 
at will, elect its representative.—The inhabitants of 
this county are mostly Catholics, the Catholics being 
as forty or fifty to one ; in landed property they are 
about one to: 3 and in personal property as three 
to one. In the’ western parts, there are districts of 
fifty miles in extent, without.a single church or a single 
Protestant. The militia, consisting of 1000 men, were 
all Catholies except the band and petty officers, amount~ 
ing to sixty or seventy. The Catholics are increasing. 

ere are ten Catholics called on the grand jury. 
' This county contains 1546 square miles, 989,950 
acres, 16 baronies, 116 parishes, 28,212 houses, 142,000 
inhabitants, 35 acres to a house, and 18.24 souls to a 
sqtiare mile. See Beaufort’s Memoir.of a Map of Ires 
land. - Wakefield’s Statistical y postin Pacer hl (7) 
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GAMA, Vasco be, the discoverer of: the 

scended of a noble Portuguese family ; and in early life 
distinguished himself as a naval commander in a war 
with the French. In 1497, he was selected by Emma 
nuel, King of Portugal, to command the squadron which, 
had been equipped for the voyage to India. His courage, 

netration, prudence, and enterprising spirit, rendered. 
im, worthy of the important charge, and were signally 

displayed in the course of the expedition. His squadron, 
consisted only of three vessels and a store-ship, all of them. 
of a burden and force very inadequate for such a service. 
On the 8th of July, the shore was covered with the in- 
habitants of Lisbon, and the adventurous band set sail- 
amidst the tears and prayers of their countrymen, and 
friends... It was the 4th day of November before they 
touched land on the western coast of Africa, where, in 
an accidental scuffle with the natives, Gama was wound« 
ed in his foot by a dart. From, this period all his he- 
roism was called forth in contending with the most 
tempestuous seas, and combating the mutinous opposi-< 
tion of his crew, till the 20th of the same month, when 
the storm suddenly ceased, and the Cape of Good Hope 
appeared in view. Having taken in provisions, and 
destroyed their store-sloop, they proceeded to sea on 
the Sth of December, and reached the shores of Mo- 
zambique about the beginning of March, where they 
first experienced the hostile dispositions of the Moors, 
and, Gama narrowly escaped their treacherous ag 3 
upon-his life. After various adventures, in which his 
coolness and intrepidity were equally displayed, he 
came to anchor before the city of Melinda, where he 
found several merchant vessels from India, commanded 
by Christians ; and, having procured a skilful pilot, ar- 
rived at Calicut on the 22d of May 1498. The soye-- 
reign of the country, or Zamorim, at first welcomed the 
strangers with every demonstration of friendship ;. but 
was soon influenced by. the Moors to depart from his. 
promises of alliance... On this occasion, Gama gave a, 
noble proof of the most determined resolution and. he-, 
roie self-devotion to the cause in which he had enga-. 
ged. In order to. complete the object of his voyage, 
an interview with the Zamorim. was absolutely necessa~ 
ry; and, while he boldly committed himself into the 
hands of ‘strangers, with all his experience of their. 
treacherous dispositions, his whole arrangements and. 
commands were directed, not to his own safety, but to 
the success of the expedition, He left the most pe- 
remptory orders with his officers, that if he were detain< 
ed a prisoner, or any attempt made upon his life, they, 
should take no-step to save him; that:they should give 
ear tono message, which might come in his name; that, 
they should enter.into no-negotiation in his behalf ; 
that!they should not risk the loss of a single man, or, 
endanger in any respect the homeward voyage for his 
sake ; but, the moment they perceived his escape to be 
impracticable, they should set sail for Europe, and cars, 
ry to the king of Portugal the tidings of the discevery 
of India, He escaped the snares of the Zamorim, des 
feated the Indian’ fleet, and pursued his homeward 
course, He reached St Jago in ee ; but his brother, 
Paulus de Gama, sinking under the fatigues of the 
voyage, Was unable to proceed. The generous and af- 
fectionate Gama, less,elated. with the triumphs which 
awaited his return, than afflicted by the sickness of his 
brother, sent forward his ship under the command of 
one of his officers, and remained at Tercera, to soothe 
the death-bed, and to elose the eyes of Paulus. _ Having 
fulfilled this melancholy office, he landed at Lisbon on 

passage to Gama. 
the East Indies by the Cape of Good Hope, was de. “7” 
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Gamboge. the 14th of Septober 1499, after performing the long- 
—Y~™" est and most made iffcult voyage that had ever been 

since the first discovery of navigation. Honoured with 
the title of nobility, appointed admiral of the Eastern 
seas, rewarded with a suitable salary, loaded with 
the compliments of the court, and followed by the 
shouts of the populace, he remained inconsolable for 
the loss of his brother, the companion of his toils; and, 
shutting himself up in a lonely house on the sea-side 
at Belem, could not be persuaded till after a long inter- 
val, to mingle again in public life. He was appointed, 
in 1503, to the command of a powerful fleet of 20 ships, 
destined for India, where he had frequent engagements 
with the fleets of the Zamorim ; and, having secured a 
friendly commerce with the ports of Cochin and Ca- 
nanore, he returned home with 12 ships, loaded with 
the riches of the East. The mal-administration of fu- 
ture commanders in India requiring the presence of 
some distinguished character, he set sail a third time, 
in the year 1524, in the office of Viceroy, and with the 
title of Count de Vidigueyra. Having remedied the 
errors of his predecessors by his exalted and liberal po- 
licy, he was interrupted in the prosecution of his en- 
lightened plans, and died at Cochin three months after 
his arrival. See Robertson’s History of America ; Ab- 
bé Raynal’s History of the East and West Indies ; 
Mickle’s Lusiad, Introduction ; and Modern Universal 
History,.vol. ix. (q) 
GAMBOGE is 

and resinous juice of the Stala 
tall tree, with spreading branches, which grows in 
Cambodia or Cambogia, Ceylon, Siam, and Cochinchi- 
na, The gamboge from Siam is sent home in small 
tears, which exude from the leaf-stalks, and young 
shoots that are broken off the tree. The gamboge of 
Ceylon is obtained from. deep incisions in the bark, 
the juice being afterwards inspissated by the heat of 
the sun, and formed into cakes or rolls. The external 
colour is brownish-yellow, leaving a deep reddish~ 
orange tint within. Its surface is smooth, and its tex- 
ture equal and uniform. It has no smell, and very 
little taste; but when it has remained some time in 
the mouth, it leaves an acrid impression. It melts. and 
blazes when applied to the flame of a candle, emitting 
sparks and a dense black smoke. Its flame is white 
when the ganiboge is good, and its ashes grey. The 
larger and dark-coloured cakes are not good. 

When dissolved in water, gamboge forms a fine yel- 
low pigment, which is well known. It is also employ- 
ed in making the. gold-coloured lacquer for staining 
white wood, so as to resemble boxwood ; and in giving 
a beautiful and durable citron-yellow stain to marble. 

The following Table shews the quantity imported 
and sold by the East India Company from 1804 to 
1808, inclusive. The permanent duty is £5, 12s. per 
a and the war duty £1:17:6, amounting in all to 
3 934, 

name of the concrete, gummy, 

Nedceas Sale. | Sept. Sale. Total. Aver. Price 
Years, ado 

Cwt.| Price. |Cwet.| Price. |Cwt.| Price |£ 8. d. 

1804)... |... | 64/£1270] 64/£1270/19 16 10 
1805 ++] «++ ] 51] 1095] 51] 1095/21 9 5 
1806}... 65| 1592] 65} 1592124 9 10 
1807|..{|..% | 30!°1048] 30] 1048194 18 8 
1808 | 34 |£929]112] 2175/146] 3104/21 5 2 
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itis gambogioides, a. 

. that the B: 

. itissues from Himalaya, It is said to, be here fifteen. 

GAN. 
» Twenty cwt. IE or are allowed to the ton, . 
See Lewis’ Materia Medica ; Neumann's Chemistry, by ~~ 

Lewis, p. 300, note m; Aikin’s Dictionary of Chemis« G 
try ; amet Milburn’s Oriental Commerce. » ; 
GAME Laws. See Law. a 
GAMES. See Greece and Rome. 
GANGES, a celebrated river of Asia, whose waters — 

are regarded by the Hindoo as an object of peculiar 
sanctity and veneration. \ lke 

In Eastern mythology, Ganga, the Ganges, is de- tts n 
scribed as the eldest ter of the great mountain 
Himavata, and called ga on account of flowing 
through gang, the earth. The Hindoo, willing to adopt F. 
what the Brahmin tells him as most congenial to his otigia. 
prejudices of the origin of the sacred river, believes that 
it issues from the root of the Boohjputre tree, through 
the semblance of a cow’s mouth in stone, and flows di- 
rectly from heaven; nor does he seek to be undeceived 
of so agreeable an illusion. ; . 

Until lately, much obscurity existed with to True 
the true source of the Ganges; nor indeed to this da 
has it been traced up to the fountain head. But on this 
point the field of conjecture and doubt is much. nar~ 
rowed, AH the maps, till 1807, assigned a course to 
the Ganges many hundred miles within the range of 
Himalaya mountains, the northern boundary of Hin- 
dostan. But the late Lieutenant-Colonel Colebrooke, 
Surveyor-General of Bengal, refused it so remote an 
origin, on the grounds, that if it pursued such alength 
of course, it must have swelled to a river of great mag- 
nitude long before it reached utri, from the sup- 
ply of mountain-snows and rills. This gentleman was 
directed by the Bengal government to explore the 
sources of the Ganges; unfortunately, a premature 
death deprived the world of his services and profes- 
sional abilities. Lieutenant Webbe, surveyor, was in- 
structed to follow up Colonel Colebrooke’s views, but 
he failed of success, bel poems by the extreme diffi- 
culties of the way, when, accounts, he was within 
= ire s reach of the ap a er fe his ae 

aphers now agree in deduci e source of 
Gange ooo no considerable cataen beyond Gang- 
outri, situated in N. Lat. 31° 4’, and E. Long. 78° 9’, * 
among the Himalaya mountains, in the province of Se« a 
rinagur. 

is opinion rests on the following grounds: thatall x, 
the caeanaan streams during Lindeman! Webbe’s jour- si 
ney were found to be increased during a course of eight its 
or ten miles, from the smallest rivulet, to a consi 
able and unfordable river, by the supply of springs and 
tributary rills. The course of the Ganges and Alaca~ ‘ 
nanda rivers having been followed, till the former be~ . 

* 

i 

4 

came a shallow and stagnant pool, and the latter a small 
stream ; and both being affected by. the dissolution of 
snows, in addition to springs and rills, it was conclud- 
ed from analogy, that the sources of these rivers could 
be at no great distance from the spot where the obser« 
vations were made. As we have no:reason to suppose 

hagirathi branch of the Ganges is governed 
by laws different from other mountain streains, we are 
warranted in fixing its source on the southern side 
of the Himalaya range of mountains, and likewise in 
concluding that all the tributary. streams of the anes, 
with the Eatew or Goggrah, and the Jumna, whose 
chief fountain is not remote from the Ganges, rise alse 
on the same side of that chain of mountains, Ey 
account agrees that the source of the Ganges exte 
beyond Gangoutri, which is. merely the poimt whence 
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or twenty yards broad, the current moderate, and waist » 
deep. But the access beyond this. place is much ob- 
structed by snows, The pilgrims, those who re- 
side in the vicinity of Gangoutri, and who gain a liyeli- 
hood by bringing water from the spot, say that the 
road is only le for a few miles, when the current 
is entirely concealed under heaps of snow, which no 
traveller ever has surmounted, or can surmount... This 
river assuming the name of the Bhagirathi, continues 
to flow from the north till it meets the waters of the 
Alacananda from the east. Their united streams at the 
town of Devaprayaga, in North Lat. 30° 8’ 6”’, form 
the Ganges. Thus it appears that the Alacananda, 
which rises at a place ed Bhadinath, in North Lat. 
30° 42’ 28", a est Long. 80° 18’ 22”, divides with 
the Bhagirathi the honour of forming the sacred river. 
The contrast of these two rivers is remarkable. . The 
Bhagirathi rushes down a steep declivity, foaming over 
large stones and fragments in its bed, while the placid 
Alacananda flows with a smooth and unruffled wave, 
till it unites its murmurs with the boisterous torrent of 
its sister stream. The breadth of the former is 112 
feet, and it is said to rise 40 feet in the rains. It is 
crossed by a bridge of ropes, elevated 52 feet above the 
level of the water, 

The spot where the Ganges enters the plains, after 
forcing its way Peale: an. extensive tract of moun- 
tainous country, is called Hairu’ca Pairi, situated at 
the extremity of the town of Hurdwar, and is regard- 
ed with peculiar veneration by the Hindoos. Hither 
an annual pilgrimage is made by people from all parts 
of Hindostan and the Deccan, forthe purpose of ablu- 
tion in the sacred stream. The bathing commences on 
the 10th of April, Every twelfth year is celebrated 
with ter rejoicings, and is called Cumbla Meba, 
from the planet Jupiter being then in the sign Aqua- 
rius. A fair is held here, and numbers repair to it merely from commercial motives. Merchants from the 
Penjab, Cabul, Cashmere, and other places, furnish mer- 
chandize, and from this mart the principal cities in the 
Duab, Delhi, and Lucknow, are supplied. . At: this 
Season, sometimes two millions of people are collected. 
The temple containing the idol rises from the bed of the river. It is a plain building, surmounted by two cupolas. No pe setae ceremony is observed at. the 

Those 

four feet deep, the women plu in without hesita- tion, and both pes 
tion is performed, the men whose fathers are dead, and sie! undergo tonsure, 
strewed in some frequented path, with the superstitious idea, that good or bad fortune is indicated by the per- 
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a, Carnaprayaga, and Nandapraya, Besides its 

conatiey, the Gomes is much Biden By for its medi- 
cinal properties, and drank on this. account by Maho- 
medans, 

The Ganges and Brahmapootra rivers,. with their 
numerous branches and tributaries, intersect the coun- 
try of Bengal in such a variety of directions, as to form 
the most complete and easy inland navigation imagin- 
able. So equally and admirably di are Nae 
tural canals, over a country approaching to a_ perfect 
plain, that 4-5ths of Bengal may be safely said to be 
so well watered, as to command some navigable stream, 
evenjin the dry season, within a distance of 25 miles. 
This, inland navigation employs. upwards of 30,000 

Ganges. 
—— 

Inland ng-- 
vigation. 

boatmen. ;,And_ when it is considered that all the salt, . 
and most of the food consumed by so large a popula- 
tion, is transported by water within Bengal and its. 
dependencies, and at, the same time that the commer- 
fm bata and imports, the interchange of manufac- 
tures and products throughout the country, the fisheries, 
and travelling, are all carried on by this means, it be- 
comes.less a matter of surprize that the inland naviga- 
tion should employ such a number of hands, 

The Ganges, on escaping from the mountains, flows 
with a smooth navigable stream, through delightful 
plains, during its course to the sea, ‘diffusing plenty 
over the adjacent lands, and. affording every acility 
for the transport of the productions of its borders. Nor 
is it unimportant in a military point of view ; opening 
a communication between-the different posts, it serves 
as a military way through the country, and renders un- 
necessary the formation of magazines: 2 

After the Ganges issues from the mountains near 
-Hurdwar, to the conflux with the Jumna-at Allaha- 
bad, (the first large river that it meets), its bed varies 
from a mile to one mile and a quarter in breadth. 
From thence its course becomes more circuitous, and 
its channel wider, till having received successively 
the Goggrah, the Soane, and the Gunduck, besitles 
many smaller streams, its channel attains it? full 
width 3 and though afterwards in some places it nar- 
rows to half a mile, yet where no islands inter- 
vene, it'extends to’a breadth of three miles. When 
at’ its lowest, the principal channel varies from 400 
yards to 1}th mile wide, and commonly is about Sths 
of a mile in breadth. The Ganges is fordable at some 
Places above its »conflux with the Jumna, but the na- 
vigation is never interrupted. At 500 miles from the 
sea, the channel is 30 feet deep when the river is low- 
est ; and this. depth continues to the sea, where the 
sudden expansion of the stream deprives it of force 
sufficient to sweep away the bars of sand and mud 
thrown across it by the strong southerly winds, so that 
the principal branch of the Canis cannot be entered 
by large vessels, 

In its course through the plains, the Ganges receives 
11 rivers, some of which are equal in size to the Rhine, 
and none smaller than the Thames, besides as many 
more of lesser note. To this vast influx of water, it is 
owing that the Ganges exceeds the Nile so much in 
point of magnitude, while the latter exceeds it by one 
third in length of course, 

The general descent of the Ganges does not exceed 
four inches per mile ; and the mean rate of motion, in 
the dry season, is less than three miles an hour. In the 
wet season, whilst the waters are running off from the 
inundated lands, the current flows from five to six miles 
an hour, and in particular circumstances and situations, 

QO, 

Conflux 
with the 
Jamnac 

Its breadrli 
and depth: 

Taffux of 
rivers inte 
the Ganges. 

Its descent 
and motion 



406 
“Ganges. seven or eiglit miles. An instance is mentioned ‘by 
<=" Rennell, in which a boat was carried, against a strong 

wind, 56 miles im eight hours. Considering thatthe 
velocity of the stream is three miles in one season, and 

’ five or more in the other, or the same descent of four 
inches per mile, and ‘that the motion of ‘the’ inunda- 
tion is only ¥ mile per hour, on a much greaterdescent; 
no further proof is required, how small the proportion 
of velocity is, which is communicated Se es 
It is then to the impetus originatin rinating at spring ; 
‘or at the place where adventitious Putie are poured in, 
and successively communicated to “every part of ‘the 
stream, that we are to attribute ‘the ‘velocity, which is 
governed by the greater or less accession of water. — 

Annual The annual swelling and overflowing of the Ganges, 
overflowing, ‘is attributable as'much to the rain water that falls in the 

‘mountains conti s to its source, and to ‘the sources 
of the great songern rivers that fall into it, as to that 
which falls in the plains. The dissolution of mountain 
snow adds but little to its increase ; for it rises but 153 
feet out of 32 (the sum total of its rise) by the latter 
end of June, and it is well known ‘that the rainy sea- 
son does not ‘commence in most of the low ‘countries 
till about that time. 

In the mountains, the rains begin early in April, and 
by the latter end of that month, when the rain water 
has reached Bengal, the river begins to rise, but by 
“very slow degrees, the increase being only about an 
inch a day for the first fortnight. It then gradually 
augments to two or three inches, before any quantity 
of rain falls in the low countries. ‘On the rain becom- 
ing general, the increase on a medium is five inches per 
ay. 
The following Table shews the gradual increase of Increase 

anddes the Ganges, and its branches, according to observations 
— made at Jellinghy and Dacca. 

At Jellinghy. Ft, In. At Dacca. Ft. In, 
In Mayitrose . ... . 6.0 2) 4 
June 237 O40 4.6 
SONY Rearied ri sactace tel afeee 5 ib 
In the first half of August. 4 .0 4 Ad 

32.0 14. 8 

Its daily increase is nearly in the followin T= 
tion. Done the latter halt of August, aad a Sep. 
tember, from three to four inches ; from September to 
the end of November, it diminishes gradually from 
three inches to 14 inch; and at a medium } inch 
day, from November to the latter end of April. ‘These 
proportions relate’to such parts of the river as are not 
affected by the tides. By the latter end of July, all the 
lower parts of Bengal are overflowed contiguous ‘to the 
Ganges and Brahmapootra, forming an inundation of 
more than 100 miles in width, nothing appearing but 
villages and trees, and here and there the site of an 
abandoned village, resembling an island. Owing’ to 
the quantity of rain that falls in Bengal, the lands are 
enerally overflowed toa considerable height long be- 
ore the bed of the river is filled, the ground adjacent 

to the bank, to the extent of some miles, being more 
elevated than the rest of the ¢ountry, ‘Dikes, ‘kept up 
at an enormous experice, guard ‘particular ‘tracks ‘from 
inundation, yet these are liable to be’ dam » owing 
to the want of tenacity in the soil of which they ‘are 
composed. It is calculated that the length of ‘these 
dikes, collectively, exceeds 1000 miles.’ The inunda- 
tion is nearly at a stand in Bengal, for some days ‘pre- 
ceding the 15th of August, when it begins to run off, 

GANGES. 
though ities of rain stilt Contiriue to fall du- 
ring August and September ; ‘but by this time a de- 
crease 0 ei ee ee lace “i the orcacmir 8 
con: ent supply to r » the inunda- 
fdin ete, OF thy inerence “of the Witte, Rennelt 
remarks that there is a difference in the quantity of this 
increase at: more or less remote from the sea, the 
height of the periodical increase diminishing gradually 
from where the tide reaches to the sea, until it totally : 
disappears at the of confluence. The ocean pre- 
serving the same level at all seasons, (under similar cir- 
cumstances of tide) necessarily influences the level of 
all waters that communicate with it, unless precipitated 
in the form ofa cataract. At Luckipoor, there is a dif- 
ference of dbout six feet in the height at different sea- i 
sons ; ‘at Dacca, and places adjacent, 14; and at Custee : 
of 81 feet. The last place is about 240 miles fromthe 
sea, by the course of the river ; and the surface of the 
river there is, in the dry season, 80 feet above the level * 
fy at high water, ~~ VA gene ithe 

_ The quantity of water discharged by the Ganges, in Quan’ 
one second Of be a the di = aie SS 80,000 cubic water 
feet ; but the river, when full, having twice the volume 
of water in it, and its motion being accelerated in the 
proportion of 5to3, the quantity then discharged is 
405,000 cubic feet. Taking the medium of the whole 
year, it will be nearly 180,000 cubic feet per second of © _ 
‘time. 

Europeans view with wonder the remarkable altera~ Devi 
tions in the course of the Ganges, and the other rivers "4 de- 
of , although the natives of the country, who Pri 
have long witnessed the encroachments and deviations , 
of their streams, behold these changes without surprise. 
The greatest injury is sustained during the periodical 
‘floods, and while the waters are draining off ; and when 
it is considered that at this season, at the distance of 
‘200 miles from the sea, there is an increase of more 
than 25 feet in the perpendicular pat of the water, 
“some idea may be formed of the velocity with which it 
“will ran off, and of the havoc which it will make on the 
banks. Accordingly it is not unusual to find, when the 
rainy season is over, large portions of the banks preci- 
pitated into the charmel, and the devastation extended 
“over fields and plantations ; even trees which, with the 
‘maturity of a century, have acquired ‘to resist 
the most violent storms, have been suddenly undermi- 
ned, ands away by the stream, But the encroach- 
ments are as often carried on gradually, and in the dry 
season ; in this case the natives have time to remove 
their effects, and change their places of abode, if too 
near the banks. e villages are thus seen deserted, 
whose inhabitants had retired to safer situations. Along 
the banks of the Ganges, where the depredations of the 
flood are most to be apprehended, the le ate so ac- 
‘customed to removal, that they make use of Tight mate- 
rials only in huts, and such as, on an emergency, can 
be easily tr: rted. These effects are attributable, in 
a great measure, to the looseness of the soil; but this 
destructive operation of mature is in some degree cont. 
pensated by the formation of new lands, either by allu- 
vions on the opposite shore, or by islands which emerge 
in the” of ‘the stream, and ultimately become 
connectéd with the main land, by the Clocthg sp of one r. 
of the channels. The Ganges gives bi 
rous islands, which are of an extent proportiona 
the bulk of its waters. The bee with which these its 
islands have been thrown up, and the ‘size to which 
‘they have  swoln,-appear objects of astonishment ‘fo 
those who have opportunity of observation. "When the 

4 



f— ry level in the dry. season, 
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_ inundation has subsided, and the.viver found its ordina- 

ee eee aoa te eee in pla ' e | year, t ne 
. Tete navigable, The collection of sand becomes 

sometimes so great, as to divert the main stream into a 

107 
Finally, if we buagion 
unelouded, we shall have an idea of the state of these 
islands during at least six months of the year. 

In the higher parts of 
soil, or a hard reddish caleareous, earth prevails, the 
banks are not so liable to be undermined, and are even 
firm enough to resist the utmost efforts of the stream ; 
but in Bengal, there are few where.a town built 
on its banks can long retaim the advantage of its situa~ 
tion, being either liable to be destroyed by the river, or 
else to be deserted by it. In its course through Ben- 
gal, the Ganges may be said to have under; its, domi- 
nion a ion of the flat. country ; for net only 
the which contains the main body of its wa~ 
ters, but also the land embraced by its collateral 
branches, is subject to inundation, or destruction by 
encroachment,of the stream, and may therefore be con- 
sidered. belonging to the river. Nor can the bed of 
the Ganges through Bengal. be said to be permanent. 
However, from local causes, at some places the main 
channel, and deepest water will always be found, as at 
Monghir, Sultangunge, Sicrigully, and Rajemahl ; at 
these places rocky points project into the stream, and 
some parta of the bed are stony, ov the banks consist of 

the air cool, the sky serene and Ganges 

Hindestan, where a conker State of its 

for the villages, and dw are raised with asmuch conker. 
confidence as.on the main land; and th the foun~ — The following Table will convey an idea of the Windings 
dation be sandy, the stratum of soil. which is upper- windings of the Ganges, and its branches: of its 

course, 

other plants, becomes hardened by the sun, and at 
gth sufficiently firm to resist the attacks of the stream. 

Thus these islands are liable to destruction only. by the 
»process of undermining and» encroachment )to 

which the, banks’ of the river, are subject... When an 

Peet eek 
: 4 : ] 

il 
EE% a5 f 

» miles in length, and at the 
broad, containing about 20 

miles of land, mostly cultivated, with several villages. 
In the highest 

imagination a, wide extended 

the great distance on the mainland, we'shall then 
picture of an island of the Ganges. 

Miles. 
Within 100 miles the Ganges increases the dis- 

WHECO Bae cere gt es 125 
The Goggrah, or Dewah,to . . . . . . . 112 
The Hoogly, from Calcutta to Nuddea, increases 
fet EE ees ee ey ote Lert, te ee ee 

The Goompty from 100to . ... . 175 
The Issamutty and Jaboona from 100 to . 217 

‘About 200 miles from the sea (but 300 reckoning p.1 
the river) commences the Delta of the the fect the winding of 

Ganges. The two westermost branches, called the 
Cossimbazar and Jellinghy rivers, unite and form what 
is called the Hoogly river, which makes the port of 
Calcutta, and the only branch of the Ganges com- 
monly navigated by tap The city of Caleutta stands 
eee Sere ee ee 
western ‘ anges, by Europeans 
the Hoogly, and by the natives the Bhagirathi, or 
true Ganges, and considered by them peculiarly saered. 
The river is ‘here, at) high water, fully a mile broad ; 
but during the ebb, om side . ite to io on et eX 
poses a range of sand banks. On a) in 
preetares anties @ str is much ako with 
its appearance ; the elegant villas on each side of the 
river, the company’s botanic gardens, the spires of the 
churches, temples, and minarets, and the fine citadel 
of Fort-William, present a magnificent spectacle. Cal- 
cutta possesses the advantage of an excellent inland na- 
vigation, foreign imports being tran with great 
facility on the Ganges, and its subsidiary streams, to 
the northern nations of Hindostan, while the produc. 
tions’ of the interior are received by the same channels. 
Where the Hoogly is joined by the R arain; a very 
large sheet of water is formed, but it has many shoals ; 
facing directly the approach from the sea, (while the 
Hoogly turns ‘to ‘the right,) it oecasions the loss of 
many vessels,’ which are carried up the Roopnarain 
by the tide.. Here is formed a dangerous sand, named 
the James and Mary, around whieh the channel is ne- sang. 
ver the same for a week, and requires frequent sur 



Remarkable 
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.Gunges.  veys/! “The Bore commences at Hoogly Point: So quick 
~«~-—« +s its motion, that it hardly takes four hours to run a 

distance of 70 miles. It does not flow on the Calcutta 
side, but along the opposite bank ; from whence, cross- 
“ing at Chitpoor, about four miles above Fort-William, 
it-proceeds with great violence past Barnag-ore and 
‘Duckinsore. On its approach, boats must immediately 
quit the shore, and go for safety into the middle of the 
river. At Calcutta it sometimes occasions an instanta- 
neous rise of five feet. 

The part of the Delta bordering on the sea is com- 
posed of a labyrinth of rivers and creeks, named the 
Sunderbunds, which, including the rivers that bound 
it, give an expansion of 200 miles to the branches of 
the Ganges at its junction with the sea. A complete 
inland navigation is formed from the disposition of these 
‘natural canals. In tracing the sea-coast of this Delta, 
there are eight openings found, each of which appears 
to be the principal mouth of the Ganges. The course 
of the river fluctuates from one side of the Delta to the 
other ; nothing appearing in its numerous creeks and 
rivers but regular strata of sand.and black mould: The 
élay is-found deposited below. 

The navigation through the Sunderbunds is chief- 
tricate nae ly by means of the tides, there being two distinct pas- 

sages; the one the Southern or Sunderbund passage, 
the other the Balliaghaut. The first is the longest, 
leading through the widest and deepest rivers, and 
opening into the Hoogly or Calcutta river, about 65 
miles below the town. ‘The Balliaghaut passage opens 
into a lake on the east side of Calcutta. The naviga- 
tion of these passages extends above 200 miles through 
a .thick forest, broken into numberless islands by a 
variety of channels, differing so much in width, that a 
vessel is at one time pre among the trees, and at 
another sails on a broad expanse of water, beautifully 
skirted with wood. The water is every where salt; and 
the forest is abandoned to wild beasts, with the ex 
tion here and there of the solitary habitation of a fa- 
keer.. During the dry season, the salt-makers who vi- 
-sit these rivers exercise their trade at the imminent ha- 
zard of their lives ; enormous tigers, not only. making 
their appearance on their borders, but swimming off to 
the boats that aes anchor. In addition to these, the 
rivers swarm with alligators. These passages are open 
throughout the year, pee during the eee when the 
stream of the Ganges is low, all the trade of Bengal 
{the western districts excepted) passes either by Chan- 
nel Creek or by Balliaghaut, but chiefly by the former. 

It is neither practicable nor desirable to reclaim these 
salt marshy lands, generally overflowed by the tide. 
This forest has always been considered. of. importance 
ina political view, presenting a strong Berens 3 barrier 
along the southern frontier of Bengal. Excellent salt 
in abundance is here manufactured ; the woods also 
furnish an inexhaustible supply of timber for fuel, boat~ 
sbuilding,.and other purposes. 

The.British nation, with their allies and tributaries, 
eccupy the whole navigable course.of the Ganges, from 
its entry on the plains to the sea; which, by its winds 

“mepootras ings, is about 1500 British miles. The following cir- 
cumstance attending the Ganges and Brahmapootra 
rivers is remarkable, Though the sources of the latter 
have .never been explored, they are in all probability 
only separated from those of the former by a narrow 
range of snow-clad mountains, about the 32° of North 
Latitude, and the 82° of East Longitude. From thence 
dixecting their courses to. opposite quarters, they are 

108 GAN 
more than 1200 railes apart; but afterwards meet, and 
roll their mighty streams in conjunction to the sea. 

There is a species of dolphin iar to the Gan 
which is particularly descri by Dr Roxburgh ‘in 
the seventh volume of the nad Reieliched: We shall 
ive merely a general outline of this animal. The body 
Se Totig and slender, thickest ‘about the forepart, and 
from ere tapering to the TF The = is soft, 
smooth, and of a’ shining pearl-grey, or lead colour 
when dry ; diversified with fighter fPrtier spots, or 
clouds, particularly when old ; ‘but when thé animal is 
alive, and as it ai in the water when rising to 
breathe, it looks much darker. \ The length of the one 
described (a young half grown male) was 64 feet, and 
3 feet in circumference where thickest, rather behind 
the pectoral fins. It weighed 120 ds. The head 
is remarkable, being about one-sixth part of the length 
of the whole animal, and the jaws are furnished with 
no less than 120 teeth. When in pursuit of fish, it 
moves with great velocity. Between the skin and flesh 
is a coat of yellowish-coloured fat, more or less thick 
according to the state of the animal. This'the Hindoos 
set a high value on, as an reer for removin 
pains of various kinds. The flesh is like the lean’ 
beef in colour, of no disagreeable smell, yet, so far as 
was learnt, not eaten by the natives. See Colebrooke, 
Asiatic Researches ; Rennel’s Phil. Memoir ; 'Webbe's 
Survey, Asiatic Researches ; and Hamilton’s East India 
Gazetteer. (Ww. T.) Téa 
. GANGLION. See Sureery. © hpi 
GANGRENE. » See Surcery. J 
GANJAM is a town of Hindostan, in the circar of 

Cicacole, near the Bay of Bengal. It is situated on a 
small eminence along the river, at the distance of about 
a quarter of a league from its embouchure. The prin- 
cipal public buildings are a larg Pagads, and the house 

the governor, built of brick, All the other houses 
are built of’ a greasy earth, and covered within’ and with- 
out with lime. They are roofed with straw or bul- 
rushes, which are renewed every two years. The town 
is of a moderate size; the streets are narrow, and ill 
arranged ; but the inhabitants are numerous. In 1711, 
when the town was rich and populous, it was situa- 
ted very near the shore, but a violent storm of wind, 
which rose in the evening, drove out the sea, and in- 
undated the town, so that only a few of the inhabitants 
escaped. The harbour of Ganjam is commodious ; it 
has five or six feet of water at neap tides, and nine or 
ten in spring tides. Vessels are. built here at a 
rate, andin great numbers. The finest muslins that are 
made on the coast are manufactured at Ganjam. | Pros 
visions are cheap, and there is plenty of corn and rice. 
The town is much frequented by the merchants of 
Bengal, and by the Armenians. f 

Ganjam is at present one of the five districts into 
which the northern Cirears are divided, and is the re« 
sidence .of a collector and judge. The fort, which 
stands on the southern side of the river, is a small pen- 
tagon, on plain ground, and is capable of making a 
considerable resistance when well garrisoned. S$ 
and jagary are cultivated in the neighbourhood ; but 
the country north of the town is very low, and is in- 
undated in the rainy season. 

Between the Ist of ge! 1811, and the 30th of April 
1812, the total value of imports at Ganjam, chiefly 
from Calcutta, was 106,250 rupees, of which only 6414 
rupees was from places beyond the territories of the 
Madras government, ‘The total value-of exports with= 

# 

Ganjam BES,” ee ag 

anges 1 

phn 
Dol . 

ert 



GAR 
» inthe same period, was 471,503 rupees, of which on] 
85538 eee es to places beyond the Madras tetrite. 
ries, viz. 3157 to Coleutta, and 5396 Arcot rupees to 
Botany Bay. | Distance from Calcutta 372 miles; from 
Madras 650. East Long. 85° 18’ 15’, North Lat. 19° 
22! 30'',, according to astronomical observations. See 
Hamilton's East India Gazetteer ; Milburn’s Oriental 
Commerce ; and Peuchet’s Dictionary. | 
GARD, the name of one of ‘the departments of 

France, in the province of Languedoc, formed out of 
the dioceses of Alais, Uzes, and Nimes. It is bounded 
on the north by the department of Ardeche, on the 
west by those of Lozere, Aveyron, and Herault; on 
the south by the sea ; and on the east by those of the 
Bouches du Rhone, and Vaucluse. — 
~ The terri of this department, though mountain~ 
ous, is ery fertile) It contains many rich meadows, 
and produces grain of all kinds, wines, olives, silk, 
ime, » and coal. ey brace of St ~_ have the 
greatest reputation. It also mines of co’ , iron, 
and other in It is bounded by the Rhone on 
one side, and is watered by the Gardon, which passes 
below the Pont du Gard, a splendid specimen of Roman 
architecture. It is an mpeiee: bridge of 49 arches, 
which crosses a valley not less than 160 feet deep. The 
forests occupy from 47 to 48 thousand hectares, or about 
93,000 acres. More than a third of them belong to in- 
dividuals, the greater part of the remainder to the com- 
maunes, and the rest to the nation. The contributions 
in the year 1803, were 2,866,398 frances. The princi- 
pal towns are 

Population. 

Neriears 2 orcad] Jered 00s - 89,300 
Allgis> ear oa. eral) 38,047 
-Uzes». . ay era gh ijl Gi 
Lhe Vadined ‘cys) é » . 3,848 

The population of the department is 309,052. See 
France, p. 676. ; 
-. GARDENING is a very general term, being em- 
La pig ignify both the /aying-out of pleasure grounds, 
and the cultivating of fruit-trees, culinary herbs, and 

: pombe To mes ormer bon belong the considera- 
tion of the aspect und, and the capa- 
bilities of the entire place, the iesibiae often availing 
himself of hills, rivers, or forests, beyond the boundaries 
of the domain immediately under his power ; the situ- 
ation and extent of woods, groves, and clumps; the 
graces grouping of trees, and the characteristics of the 
ifferent kinds; likewise the management of ornamen- 

tal water, either in the form of rivers or brooks, with 
waterfalls and bridges; or as lakes, with islands and 
fountains; also of rocks and ruins; and, lastly, the man- 
sion-house and offices, it being evident that the house 
and the grounds must in character, or be mutu- 
ally adapted to each other. To the latter belong the 
formation and culture of the garden, properly so called, 
including the cultivation oft fruit-trees, as standards, 
espaliers, or wall-trees, of kitchen vegetables, and of 
ornamental plants, with a number of subordinate ope- 
rations, such as the management of forcing-houses, hot- 
bed frames, hot-houses, conservatories, and green- 
houses. The former branch is properly denominated 
Lan pscAPE-GaRDENING, and the hatter Horricutture; 
and under these titles we purpose totreat of them. The 
raising of forest-trees_in nurseries, and the general or- 

'. dering of woods, and Ss, are subjects connected 
_with gardening, which shall receive due attention in a 
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ogbeoasans part of our work. An account of the mode Garmoatl 

ta 
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of establishing orchards, and of managing them, with 
descriptions of the best orchard fruits, may be expected 
under the word Orcuarn. 
GARMOUTH, or Garmacn; is a seaport town of 

Scotland, in the county of Moray, situated at the mouth 
of the river Spey. The houses are + esp te built of 
clay, but the streets are regular, and the appearance of 
the place is respectable. From the great rapidity of 
the Spey, the tide does not run above'half a mile up 
the river, and hence the harbour is oftert choked up by 
the gravel which is brought down by the rapidity of 
the Spey. At neap tides, the ordinary depth of water 
is from 8 to:9} feet. Ships of 400 tons can enter and 
leave the harbour without any inconvenience. The 
principal trade of Garmouth consists of wood and sal- 
mon. The wood, which is cut on the property of the 
Duke of Gordon, Sir James Grant, and Mr Grant of 
Rothiemurchus, are floated down the Spey in’ rafts to 
a extent, and is shipped at Garmouth, partly for 
Hull, and partly for Deptford and Woolwich. The 
wooed, which is of the very best quality, is often cut 
into planks where it grows, There are two sawmills 
at Garmouth: One of these, driven by wind, works 
about 40 saws ; and the other, which is impelled by 
water, works from 30 to 36.saws. Vessels from 50 to 
500 tons have been built here, entirely of homegrown 
wood, Several sloops are employed in conveying sal. 
mon to London during the fishing season. There is 
a fall of 60 feet in the Spey, from Gordon Castle to 
Garmouth. Inhabited’ houses 304. | Population 1200. 
West Long. 3°, North Lat. 57° 39’. 
GARNET. See Mineratoey. 
GARONNE, Hicuer, the name of a department of 

France, in Languedoc, formed out of the dioceses of 
Toulouse, Rieux, and Comminges. It is bounded on 
the north by the department of the Lot, on the west 
by those of Gers and the Higher Pyrenees, on the 
south by the Pyrenees, and on the east by the depart~ 
ments of Arriege, Aude, and Tarn. 

The soil of this d ent is fertile in vines, grains, 
and pasturage; and it contains large forests, with quar- 
ries of marble and mineral springs. The river Garonne 
pee through the very middle of the department, The 
orests occupy 48,940 hectares, or about 95° or 96 
thousand acres. Half of them belong to the communes, 
‘and the rest to the nation. The contributions in 1803 
were 4,554,341 frances. The principal towns are 

Population. : 

Toalatwe! st A". Fe - 50,171 
Castel Sarazin 7,000 
St Gaudens . . sth bore THSS 
Mares” Oss MSA S Ge tOVat 
Villefranche .-. . . 2,035 

The population of the whole department is 432,263. 
See France, p. 676; and Tovrouse. 
GARRICK, Davin, ‘the célebrated English come 

dian, was born in the city of Hereford, and 
the 20th of Feb 1716. His grandfather was a 
French merchant, who, on the revocation of the edict 
of Nantz, fled to England with other Protestants, and 
settled in London. His father, Peter Garrick, ebtained 
a captain’s commission in the army, and married a 
daughter of the Rev. Mr Clough, one of the vicars in 
Litchfield cathedral. Soon after that time, it appears 
that Captain Garrick sold his commission, and retiyed 

tized’on ~ 

ck. 
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Garrick. to Litchfield on half-pay. At the age of ten, his son 
<=" David was sent to the grammar-school, under the tui- 

: .tion of Mr Hunter; but he does not seem to have dis- 
played any early disposition for study. He very soon, 
however, discovered: a turn for mimickry ; aud imbib- 
ed a relish for theatrical performances from the strol- 
ling’ players who occasionally visited Litchfield. Ha- 
ving engaged aset of his school-fellows to undertake 
their several parts ‘im a comedy, he exhibited the [e- 
eruiting Officer before a select audience, in the year 
4727. Garrick was then eleven years old; he perform- 
ed the character of Serjeant Kate, and is said to have 
aeguitted himself with great humour. 

In the year 1729 or 1730, Garrick was sent out to 
his uncle, a thriving wine+merchant at Lisbon ; but 
being found too volatile for a counting-house, he re~ 
turned home in the following year. He was once 
more placed under the care of Mr Hunter ; but his vi- 
vacity was still superior to serious application. In 
2735, the celebrated Samucl Johnson, anative of Litch- 
field, formed the design of opening an academy for 
classical education, in which he was encouraged by 
My Gilbert Walmsley, register of the ecclesiasti 
courty a’ gentleman of most respectable character and 
attainments, and a generous patron of genius. Garrick, 
at that time turned of eighteen, was, with several other 
young men, consigned to the care of Johnson, and be~ 
gan to apply, with some diligence, to the study of the 
‘classics. At the end of twelve months, however, the 
master grew tired of his undertaking, and’ resolved to 
abandon it altogether. Soon afterwards, Johnson and 
Garrick, having become weary of the contracted sphere 
of a country town, and desirous of trying their fortune 
in a more extensive field, determined on an expedition 
to the metropolis. : 

These two friends, who were destined to attain a 
high degree of celebrity iw their separate walks, ac- 
cordingly set out from Litchfield on the 2d of March - 
17387, provided with letters of recommendation from 
Mr Walmsley to Mr Colson, a celebrated mathemati- 
cian, at that time master of the school at Rochester. 
It was intended that Garrick should place himself uns 
der the tuition of Mr Colson; but he seems to have 
relinquished that intention upon his arrival in London, 
On the 9th of March 1737, he was entered a student of 
Lincoln's Inn ; but the state of his finances did not en- 
able him to pursue this profession. About the end of 
that year, his uncle arrived from Lisbon, with the in- 
tention of settling in London ; but his design was frus- 
trated by @ fit of illness, which in a short time put an 
end to his life. He left his nephew David £1000 ; 
and upon this.event, Garrick repaired to Rochester, 
and rem#ined several months under the tuition of Mr 
Colson. During his stay at Rochester, his father died 
of a lingering illness ; and his.mother did not survive 
her husband above a year. Garrick now took his leave 
of Mr Colson, and returned to the metropolis. His 
eldest brother, Peter, had commenced business as a 
wine-merthant, and in #738 David was induced to en- 
ter into partnership with him. This gave occasion to 
the pte, of the facetious Samuel Foote, “ that he re- 
membered Garrick living in Durham-yard, with three 
quarts of vinegar in the cellar, calling himself a wine- 
merchant.” It is certain, however, that his business 
was upora scale rather more extensive; and his situa» 
tion, in the neighbourhood of the two play-houses, 
gave him an opportunity of becoming acquainted with 
the actors of the time, and confirmed his previous ins 
clination for the theatrical profession. 

GARRICK. 
To that career Garrick now determined to devete 
himself; and the low state of the stage, at this period, 
seemed to present ample scope for exercise of his 
genius. Quin and Macklin were the ‘only male per- 
formers. of distinguished reputation, and even their ex-. 
cellence was confined within the limits of a few parti- 
cular characters. Mrs Pritchard, Mrs Woffington, andi 
Mrs Clive shone im comedy... But with these few ex.) 
ceptions, truth and nature seemed: to be banished from 
scenic representation. Comedy was reduced: to» mere! 
farce a y buffoonery ; while in tragedy, violent rant 
and whining declamation were deemed the only just. 

ved these defects in the style of theatrical exhibition ;? 
but he flattered himself that he should be able to ree 
vive a better taste, and to succeed by the trutl: of imi- 
tation. In the ci, ag of the year'1740, he dissolved 
partnership with his brother, and passed the remainder: 
of the year in preparation for his great design ;_study~ 
ing, with all his attention, the best characters of Shake», 
speare, and of our most esteemed comic writers. Ha» 
ving consulted. his friend Mr Giffard, who was mana» 
ger of the theatre in Goodman’s Fields, he determined, 
by his advice, to make an experiment of himself ata 
country theatre.. Accordingly, they both set out for © 

ich, where, in the summer of 1741, there wasa 

+ 

regular company of comedians. Garrick’s diffidence: 
was still so great, that he assumed the name of Lyddal; 
and to prevent every chance of discovery, he chose; 
for his first. appearance, the character.of Aboan’ in the 
tragedy of noko. His reception, however, ‘was 
such, that, in a few days, he ventured to throw off his 
black complexion, and. shew, himself. in the part of 
Chamont inthe Orphan. He afterwards displayed his 

wers in comedy, and. with the same success. Not 
only the inhabitants of the town, but the gentlemen 
all round the country, went in crowds to see the new 
performer ; and thus Ipswich had the honour of having 
first discovered and patronised the genius) of a young 
actor, who soon afterwards became the brilliant orna- 
RE eam, RAT eI Ea Fi” aR ty ian of 
the age in which he lived. .; Min bad 

. Garrick returned to town before the-end of the sum- 
mer, and resolved, in the course of the following winter; 
to present himself before a London audience, With this 
view he offered his services, first to Fleetwood, and af- 
terwards to Rich, the managers of Drury Lane and Cox 
vent Garden ; but was rejected by both. He then ap-~ 

Sentech, ee ppeapeah iol eesile Nose ai management, at a ve Ss a wee! 

pitt he shen for his first in the i 
was that of Richard III. wi he performed at Good« 
man’s Fields, on the 19th of October 1741, in a style 
so new, so natural, and so impressive, as secured for him 
a most abundant harvest of use. His fame quick~ 
ly spread over the metropolis; and the public rushed 
in crowds to see a young performer, who forth at 
once a complete master of his art. The most elegant 
company flocked to Goodman’s Fields ; the celebrated 
Mr Pope was drawn from his retreat at Twickenham ; 
and Lord Orrery is reported to have been so much 
struck with the , thathe said, « Iam afraid 
the young man will be spoiled, for he will have no 
competitor.” In the course of the season, Garrick ap-- 
peared in a variety of characters; in Lethario, Cha- i 
mont, Sharp ns his om farce of the Lying Valet, Lord 
Foppington, Captain Plume, and Bayes in the Rehears 
sal. Fe Opie nha, he deised shan i 
of making keen and powerful strictures on the prevail« 



taste in dramatic composition ; and availed himself 
of his wonderful powers of mimickry in taking off the 
most eminent » of the time. 
~The up: ‘success which had hitherto attend- 
‘ed all his efforts, induced ‘Garrick to attempt a nobler 
‘flight, and to to the first character in tragedy, by 
representing the difficult part of King Lear. Never 
was his genius more conspicuously displayed, than in 
his ure of the madness of that unfortunate mo- 
ture twas, Peres, the most accurate and impres- 
sive imitation of nature that was ever exhibited ‘to the 
view of a theatrical audience. With that wonderful 
versatility of powers, for which he was so eminently dis- 
tinguished, he descended from that first character in 
tragedy, to the farcical part of Abel Drugger, and re- 

ented the tobaceo-boy in the truest style of comic 
Hetour Hogarth, the famous painter, saw him in 

' Richard ITT., andon the following night in Abel Drug- 
> - ger; ‘he was so struck with the various powers of the 
é performer, that he said to'Garrick, “ You are in- your 
‘element, when’ you are begrimed ‘with dirt, or up to 

your @lbows in blood.” 
“Meanwhile the theatres of Drury-Lane and Covent- 

‘ “Garden were almost deserted; and the actors beheld 
‘with jealousy the rapid and unprecedented success of 

“« This is the wonder of a day ; Garrick is a new reli- 
gion ; the people follow him as another Whitfield, but 

“will soon return ‘to church again.” The joke 
‘was Telished, and sow spread through the town. Gar- 
tick thought it required an answer, and replied in the 
following epigram.— : 

Porr Quin, who damns all churches but his own, 
Complains that heresy infests the town ; 
That Wuirrretp Garrick has misled the age, 
And taints the sound religion of the stage ; 

_ He says, that schism has turn’d the nation’s brain, 
‘But eyes will open, and ‘to church again. 
Thou Grawp Invatersre! forbear to roar, 
Thy bulls and errors are revered no more. 
When doctrines meet with general approbation, 
It is not Heresy, but Rerormarion. 

About this time, Garrick uced the farce of Lethe, 
in which ‘he acted three different characters ; and in 
the month of May 1741, he closed the season at Good- 
man’s Fields, after a career of the most brilliant success, 
In the beginning of June he repaired to Ireland, in 
consequence of on the part of the managers 
of the Dublin theatre, ti Rs to perform with 
them during the summer months. He there perform- 
ed his various comic and tragic acters to astonish- 
ed and delighted audiences, and received the same ap- 
plause that had been bestowed upon him in London. 
—— the begiming of August he returned to Eng- 
an 

' Garrick’s reputation, as an actor of first rate excel- 
lence, was now tely established ; in so much 
that Fleetwood, the m er of Lane, now soli- . ‘these Spt ian which he had formerly rej with 

. disdain, He i ed a negociation with 
Garrick ; wubaickreet want non conchated on a sala- 

i style of varied excellence, 
which no acter before his time had been able to attain. 

GARRICK. 

-at the same theatre. 
duced his farce of Miss in her Teens, 

‘the new performer. Quin said, in his sarcastic manner, © 

“ment by the exhibition of 

- powers. In the month of July 1749, 

“name. ‘She had an el 
~mired asa dancer. § 

‘gave her a fortune of six 
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Among he numerous merits of Garrick, it ought not | Garrick. 
to be reckoned the least, that by the correctness of his “~~ 
taste, and the charms of his acting, he contributed to 
restore our old standard plays to their just rank on the 
Stage, and excited a relish the public for the works of 
that great author, whose sublime’ conceptions of cha- 
racter; and profound knowledge of the most minute 
springs of human action, have elevated him to the high~ 
est seat among ancient and modern poets. 

Towards the end of the year 1745, Garrick went over 
to Ireland, having Fecefved an invitation from ‘Sheri- 
dan to be joint manager of the Dublin theatre for the 
season. his return to England, in May 1746, he Was offered advantageous terms by Rich, the manager 
of Covent Garden, who proposed, as a further induce- 
ment, to open his play-house, which was then shut, 
for six nights, upon an equal share of the profits. Gar- 
rick accepted, and pars his capital parts with great 
success. He was also engaged for the ensuing season 

Early in January 1747, pro- 
which was ex- 

tremely well received, and when, in the course of this 
season, Dr Hoadiey’s excellent comedy of the Suspici- 
ous Husband was brought forward, Garrick provided 
the prologue and epilogue. - 
. The following season, Garrick attained the great ob- 
ject of his wishes, by becoming joint-patentee with Mr 
“Lacy of the Drury-Lane theatre, At the opening of 
the theatre, on the 20th September 1747, he spoke an 
occasional prologue, written by his friend Dr Johnson, 
in a style superior to every thing of the kind in the Eng- 
lish language, if we except, pe aps, Pope’s prologue to ~ 
the tragedy of Cato. During several years, Garrick 
continued to devote himself, with unremitting zeal and 
assiduity, to the concerns of the theatre, bringing for- 
ward new productions of merit, reviving the neglected 
plays of Shakespeare, Otway, and our best dramatic 
writers, occasionally diversifying the mode of entertain- 

dalightiap-the public bythe aunley Gr Lincs elighting the public by i of his own t 
: Garrick anaal 

on a new scene of life, by marrying the fair Violetti, a 
native of Vienna, who had chosen to adopt an Italian 

ant figure, and was much ad- 
was patronized by Lord and 

Lady Burlington, who, it was generally understood, 
thousand pounds, « In ‘the 

summer of 1763, he formed -a design to visit the conti- 
nent, having been told by his physicians that he stood 

in need of air and exercise, and that Mrs Garrick’s 
health would receive benefit from the waters of Barrege. 
“Accordingly, he set out‘for Dover on the 15th Sep- 
tember, leaving his brother George, as his substitute, to 
‘act for him in concert with Mr Lacy. During his ab- 
sence, the affairs of the theatre continued to be n ‘ed 
with considerable profit ; but the public longed for the 
return of their favourite performer. Garrick and his 
lady arrived in London about the end of April 1765. 
‘The news was announced in the papers, and was re- 
ceived with joy by the town. He did not act, how- 
ever, during the remainder of the season, which ended, 
as usual, in the month of June. On the 1 4th of Novem- 
ber 1765, his majesty, after opening the session of par- 
liament, commanded, for ‘his ing entertainment, 
the comedy of Much ado-about Nothing. This called 
forth Garrick from his retreat. He came prepared 
with an address to the audience, and was received with 
loud acclamations of joy and approbation. From this 
period he continued to appear occasionally in his best 
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characters, and to conduct the affairs of the theatre with 
the same spirit and success as he had formerly done... 

In the month of March 1773, Garrick lost an able 
coadjutor by the death of Mr Lacy, the joint-patentee 
of Drury-Lane. The whole burden of management 
now fell upon him, at a time when his infirmities ren- 
_dered him unequal to the task. He therefore appeared 
_as seldom as possible in the laborious parts of tragedy ; 
but still continued to perform his favourite comic cha- 
racters. In the beginning of the year 1776, he formed 
the resolution of retiring from the stage, and this in- 
tention was first intimated to the public in the prologue . 
which he wrote to Mr Colman’s farce, called the Spleen, 
or Islington Spaw. After describing a tradesman, who 
quits his business to enjoy the air of Islington, he 
_adds, 

The master of this shop too seeks repose, 
Sells off his stock in trade, his verse and prose, 

His daggers, buskins, thunder, lightning, and old clothes. 

On the 10th of. June, he made. his last public appear- 
ance. For some time he proposed to finish his theatrical 
eareer with the part in which he at first set out ; but 
he thought that after the fatigue of so laborious a cha- 
acter as that of Richard III. it would be out of his 
power to utter a farewell address to the audience, and 
he therefore chose the part of Don Felix in the comedy 
of the Wonder. The npaotee of the night were assigned 
to the fund for the relief of those who should be obli- 
ged by their infirmities to retire from the stage, After 
the play he came forward and addressed the audience 
in a few words, which he uttered in a manner that suf- 
ficiently indicated the feelings which agitated his mind. 
He then bowed respectfully to all pos of the house, 
and in a slow pace, and with much hesitation, with- 
drew forever from the scene of his well-earned fame, 
amidst the regret of all those who knew how to appre- 
eiate his unrivalled genius, 

Garrick now retired to his villa at Hampton, resol- 
ved to pass the evening of his life in peace and rural 
tranquillity. Here he enj Hig the occasional society 
of a numerous circle of friends. He lived in an elegant 
style, and to the luxuries of the table added the charms 
of his conversation, ‘and the polished manners of one 
who had enjoyed the best company. During the 
year 1778, his former complaints. returned with in- 
ereased violence. But his courage had not ‘deserted 
him; and he endeavoured to conceal his sufferings by 
assuming an air of gaiety. He was invited to pass the 
Christmas of that year at, Altrop Park, the seat of Earl 
Spencer, in Northamptonshire ; but his enjoyment of 
that party was soon interrupted by a violent attack of 
his inveterate disorder, He arrived at his house in 
the Adelphi on the 15th of January 1779. Medical 
aid was found to be in vain. During the last four or 
five days he suffered excruciating pain with great for- 
titude, and on the 20th of January, at eight in the 
morning, he expired without a groan. On the Ist of 
February his remains were conveyed from the Adelphi 
to Westminster Abbey, and deposited in Poets’ Corner, 
near the monument of Shakespeare. The funeral was 
magnificent ; it was attended by many noblemen and 
gentlemen of rank and fashion, and by almost all the 
admirers of polite literature. The train of carriages 
reached from Charing-Cross to the Abbey. A prodi- 
gious concourse of people lined the way, and by their 
mournful silence gave the most evident demonstration 
of their sorrow. A handsome monument was erected 
to the memory of Garrick by the late Mr Albany Wal- 
lis, at his own expence, 

3 

had a fine flow of animal spirits, and a 

GARRICK. 
Garrick’s stature did not rise above the middle size $y 

his frame was delicate; his limbs well i :> 
his countenance animated ; his voice clear, flexible, and 
_melodious ; 2nd his eyes were remarkably keen and pe- 
netrating. In private life he was greatly esteemed for 
his amiable dispositions, as well as on account of his 
various accomplishments and agreeable manners. . He 

great share of 
wit and humour; he delighted in polite and liberal ~ 
conversation, but generally avoided the discussion of 
political topics. In the. outset of life, when his means ~ 
were slender, he'was a strict observer of economy, and 
his enemies gave it the name of avarice; but as soon 
as his circumstances would afford it, he was distin- 
guished by hospitality and munificence: He loved his 
friends, and his purse was often at their service. To 
merit in distress his benevolence was sure to be ex- 
tended. Dr Johnson has been often heard to say, that 
when he saw a worthy family in distress, it was his 
custom to collect charity among such of his friends.as 
he knew to be in a state of affluence; and, on those 
occasions, he received from Garrick more than from 

,.any other person, and always more than he expected. 
He was tremblingly alive to his professional reputa- 
tion, and his anxiety upon this subject sometimes be-« 
trayed him into strange revolutions of temper. How- 
ever, he had a quick discernment of merit in others, 
and was ever ready to acknowledge and reward it. 

As an actor, Garrick burst forth at once in a style of 
unrivalled excellence, and continued, during the whole 
course of his career, to stand at the very summit of his 
rofession. It is impossible for us to convey a just no- 

tion of the striking effects of his performance, or to do 
ape to his various merit, Those traits of excellence, 

vy which an actor draws forth the admiration of his 
contemporaries, are unsubstantial and evanescent ; and 
leave nothing behind from which an adequate jud, 
ment can be formed by ity. As Mr Seiden i 
has said, in the language alike of truth and of poetry,— 

«* The grace of action, the adapted mien, 
Faithful as nature to the varied scene $ : 

Th’ expressive glance, whose subtle comment draws 
Entrane’d attention, and a mute applause ; ; 
Gesture that marks, with force and feeling fraught, 
A sense in silence, and a will in thought ; 
Harmonious speech, whose pure and liquid tone 
Gives verse a music, scarce confess’d its own $ 
As light from gems assumes a brighter ray, 
And, deck’d with orient hues, transcends the day ! 
Passions wild break, and frown that awes the sense, 
And ev’ry charm of gentler eloquence, 
All perishable !—like the electric fire, 
But strike the frame, and, as they strike, expire 5 
Incense too pure a bodied flame to bear, 
Its fragrance charms the sense, and blends with air.” 

Monody to the Memory of Garrick. 

We are therefore left to form a faint idea of his ta- 
lents, from the testimony of those who were eye-wit- 
nesses of his performance. Toa quick and just con- 
ception of the peculiarities of every character, he added 
a wonderful power of adapting his looks and gestures 
to the circumstances and situation of the person repre- 
sented. If we may be allowed the expression, his very 
silence spoke ; his countenance was itself a language. 
Before he uttered a single word, the varying passions 
visibly began to work, and wreught such gee) 
in his features, in his action, bis attitudes, and the ex- 
pression of his eye, that he was almost every moment 
a new man. His talents were versatile as they were 
powerful] ; and he was equally sure of attaining his db- 



| ject, whether his aim was to. excite terror or pity, or 
to raise laughter. Sree erreur aeeeneen to his 

approbation of his action. 
. As an author, Garrick has displayed no contemptible 
powers. He was not, indeed, an author by profession ; 
the duties of his situation engrossed too much of his 
time to permit him to apply regularly to literary com- 
position. But the comedy of The Clandestine Mar- 
riagey his farees, and poetical pieces, sufficiently shew 
that he wanted leisure, rather than wit or genius, to 
have. enabled him to produce works of greater value. 
See Davies’ Memoirs of the Life of Garrick; and The 
Life of Garrick, by Murphy... (2) 

. . GARSTANG, is a. market, and corporate town. of 
England in Lancashire, situated in the hundred of 
Amounderness, on the great west road from Edinburgh 
to London... It stands on the western bank of the river 
Wyer, which runs parallel to the east side of the princi- 

street, supplying the town with excellent water and 
of different kinds. : . 

The town, which is irregularly built, contains a few 
houses.. The church is a large Gothic structure, 

which stands about a mile to the south of the town. It 
s no manufactory ; but there are several in the 

neighbourhood, viz. a printing cotton and calico manu- 
factory at Catteral, and spinning manufactories at Sea- 
ton, Dolphinholm, and Catston. Number of houses 62. 
Population, 731. See Beauties of Englund and Wales, 
vol. ix.p.113. - sit Qo 
~ GARTER, Orper or Tug, is amilitary order, which 
was instituted in 1344.by King Edward III. under the 
title of.‘ Sovereign. and Knight’s Companions of the 
most noble order of the Garter.”’. See Heraupry. 
GARTH, Sir Samuer, an English poet and_physi- 

cian, was descended of a good family in Yorkshire, and 
received his academical education at Peterhouse Col- 

, Cambridge, where he took his degree of Doctor of 
edicine on the 7th July 1691. 
On the 26th June 1692, he was admitted a fellow of the 

College of Physicians ; and in 1694, he published his 
Dispensary, amock heroic poem, in which he ridiculed 
the company of apothecaries, and some of the members of 
the College of Physicians, who had opposed the esta- 
blishment of a dispensary, for supplying the poor with 
medicines and gratuitous advice. The ‘ Dispensary,” 
which is an obvious imitation of Boileau’s Lutrin, went 
through three editions, and after receiving successive 
improvements from the hands of the author, it has en- 

led his name in the second class of British poets. In 
1697, Garth pronounced the Harveian oration before 
the College of Physicians. It was immediately pub- 
lished, and was regarded as a good specimen of oratory. 
Dr Garth pronounced a Latin eloge over the remains of 
Dryden. He addressed some complimentary verses to 
Lord Godolphin, on his dismissal in 1710, He lamented, 
in a complimentary poem, the exile of the Duke of Marl- 
borough ; and in 1711 he displayed _his attachment. to 
the family of Hanover, by the dedication of an intend- 
ed edition of Lucretius to the Elector, afterwards 
George I. The gratitude of this prince was shewn upon 
Pigael. to the throne, by conferring the honour of 
knighthood upon Garth, which was done by the sword 
YOL. X. PART I. ° 
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of the Pavesnt Marlborough. ey ee pee - was ontnn 
appointed physician in ordinary to ing, and physi- te. 
pins a to the army ; but he did not long enjoy these “"Y—"" 
distinguished honours, After, a short illness, he died 
in January 1719, and was interred at Harrow in Mid- 
dlesex, on the 22d of that month. 
GARUM, is a name which has been applied by me- 

dical writers to a pickle, in which fish had been pre- 
served. The garum of the ancients was greatly es- 
teemed as a delicacy at their tables. ‘ 

GAS, is aname which was given by Van Helmont to 
aériform or elastic fluids, See Curmistry, p. 99, and 
Gases. 
_ GAS Lieurs, is the name given to the artificial light 
produced by the combustion of inflammable gases, ob- 
tained. from the destructive distillation of pit-coal, and 
seyeral other combustible bodies. 

The late Mr W. Nicholson has very properly ob- 
served, that during the combustion of oil, tallow, wax, 
&e. in producing light, the same. change takes place 
among their respective elements which would have been 
produced by subjecting them to destructive distillation, 
the inflammable gas being the substance furnishing the 
light which they, afford. The only difference, therefore, 
between the light of candles, lamps, &c. and the gas 
lights, is, that in the former the decomposition of the 
substance,.and the consequent evolution of the inflam- 
mable gas, is effected by its own heat. In the gas 
lights, the decomposition is effected in a close vessel by 
a separate fire; and the gas given out, after being 
washed, is conducted to a reservoir, from whence. it is 
drawn through small apertures, where it is set on fire. 
In candles and lamps, the inflammable gas, which is 
the source of the light, is more or less accompanied - 
with smoke, which, if not burnt, produces a cloudy 
yellow flame. In the Argand lamp, where the supply 
of oxygen is great, the smoke is burnt, which, of itself 
furnishes some light ; but the brilliant light is more to 
be attributed to the purity of the inflammable gas after 
the cloudy matter is removed. 

All substances, whether animal, vegetable, or mine- 
ral, consisting of such proportions of hydrogen and 
carbon as to furnish the inflammable gases, are capable 
of furnishing artificial light by decomposition. The 
gases produced in the operation are carburetted hydro- 
gen, olefiant gas, and in some cases carbonic oxide 
and pure hydrogen. 
: We are indebted to Dr Henry for some valuable facts gogi 
derived from his experiments, upon. several bodies af- afford 
fording inflammable gas by destructive distillation, The the inflam- 
following is a small Table from his paper, exhibiting ™ble gases 
the relative value of the gases from different substances Sau. 
in producing light. tion. 

y Requires of | Producing 
100 Measures of oxygen for its! of carbonic 

consumption. acid 

Pure hydrogen gas... ... 50 werd 
Gas bop hendtig naieh charcoal 60 835 
—— from dried peat.....| + 68 43 
—— from oak wood. .... 54 38 

from cannel coal... . 170 100 
—— from lamp oil... ... 190 124 
—— from wax.......% 220 137 
Pure olefiant gas. ...... 284 | 179 

It is found, as we “should naturally infer, that the 
Fr 
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required to consume the gas. The carbonic oxide, which 
is already half saturated with oxygen, produces the 
least light, while the olefiant gas, as will be observed 
in the Table, requires the most. The gas from moist 
charcoal contains about 78 per cent. by weight of car- 
bonic oxide, the rest being principally hydrogen. On 
this calculation, the specific gravity of this gas comes 
out 6, hydrogen being 1. Its specific gravity by ex- 
periment, accowding to Cruickshank, is 5.4. Those from 
oak-wood and dried peat probably differ but little from 
the latter. This, however, might be ascertained near- 
ly, if we knew their specific gravities. The gas from 
cannel coal, when purified in the manner hereafter to be 
directed, consists’ almost wholly of carburetted hydro- 
gen. Its specifie gravity, derived by calculation from 
Dr Henry’s table, is 6.5. Carburetted hydrogen, on 
the authority of Mr Dalton, is 7.5,-hydrogen being 1. 
If Dr Henry’s experiment be correct, and 7.5 be the 
true specific gravity of carburetted hydrogen, then the 
cannel coal gas must contain free hydrogen, from its 
specific gravity being less than that of carburetted hy- 
drogen. The carbonic oxide, sulphuretted hydrogen, 
and sulphurous acid, which the coal gas will contain, 
if not purified, would contribute to increase the speci- 
fie gravity. 5 

Olefiant gas produces the most brilliant light of any 
other gas, which is to be attributed to its consisting en- 
tirely of hydrogen and carbon, and its great specific 
gravity. The gases, fiom the distillation of lamp oil 
and wax, in the way the coal is distilled, will be seen 
in the table to exceed the coal gas ; and that from wax 
nearly approaches the olefiant gas in the consumption 
of oxygen, and in the property of producing light. The 
substances, however, affording olefiant gas are too ex- 
pensive to be applied to the production of light by the 
process used for obtaining coal gas. 

., When the Lavoiserian theory was first advanced, it 
was generally thought that the light-and heat were fur- 
nished by the oxygen: hence, whatever might be the 
combustible body, the greatest light an:1 heat would be 
produced, the greater the quantity of oxygen which 
entered into combination in a given time ; and the in- 
tensity inversely as the space in which the combustion 
took place. It has since been held, and with good rea- 
son, that the inflammable body also contributes light 
and heat. 

There does not appear to be any just th of the 
YA, production of light and heat by combustion, but that 

- founded on the change of specific heat between the ma- 
terials of combustion and the body resulting from the 
combustion. We cannot, however, expect to derive 
much practical benefit from such a theory, till we are in 
possession of a correct table of the specific heat of bodies. 

Since chemists are sufficiently acquainted with four 
inflammable gases to obtain them in a state of purity, 
namely, hydrogen, carburetted hydrogen, carbonic 
oxide, and olefiant gas, we might, by afew experi- 
pm 4 some idea of the relative quantities of fight 
afforded by carbon and hydrogen. If we suppose 
these gases to consist of pure hydrogen, and still re- 
taining their respective densities, then the intensity and 
quantity of light would be directly as their densities, 
In as much, therefore, as their light differs from the ra- 
tios of their densities, may be attributed the relative 
quantities of light afforded by the bodies of which they 
are composed. 
Two small gazometers will be necessary for these 

experiments, the one to eontain hydrogen gas, and the Gas 
pee se 2m inflammable gas to be compared with it. Let ™ ud 
the pressure of each be exactly the same, and let the Method 
gas trom each pass through exactly the same sized aper- measurir 
ture, at the time it is burnt, The flames must now be the inten 
compared with each other, by making shadows in Stes of 
them fall upon a white surface); then remove the strong! gifferen: 
est light backward, till the shadows are of the same in gases. 
tensity. The squares of the distances of the flames, 
from their respective shadows, will express the ratio of 
the illuminating powers of the two flames. If, for in- 
stance, hydrogen were compared with olefiant gas, and. 
if the carbon of the latter contributed as much to. 
the illumination as the hy , then the ratio of the. 
squares of the distances of the flames from the shadows’ 
when the shadows were of the same intensity, would 
be as 1 to 11.85. If, however, the flame of the olefiant 
gas will not require to be shifted so far back, in order 
to make the shadows equal, then it will show that the 
carbon of this gas has not afforded the same light as so 
much hy would have done. If now the com 
rison be made between hydrogen and carburetted hy- 
drogen, the ratio of the squares of the distances, if 
latter gas were all hydrogen, would be as 1 to 7.5. But 
the distance of the flame of the carburetted hydrogen 
gas will probably fall short of the 4/7.5, owing to the 
carbon it contains ; but it contains a less proportion of 
carbon on the whole than olefiant gas, and therefore 
ought to produce more light, in proportion to its dens , 
sity, than olefiant gas. In these instances we have pres ; 
sumed, and with good ground, that a given weight of 
hydrogen, in its combination with oxygen, affords more 
light and heat than any other inflammable body. In 
these and all other instances of combustion, the absolute 
quantity of light and heat will be the same, whatever 
may be the density of the combustible body and the 
oxygen ; but the intensity may be much increased by 
diminishing the time of burning the same rome er 
matter, pre the space in which the combustion takes 
place. Hence we accumulate light and heat by means 
of bellows, and other means of furnishing oxygen, with 

t facility. We should also get a proportionate ef. 
ect by increasing the density of thé oxygen. If hydro- 
gen and oxygen were increased in their density by arti- 
ficial pressure, and presented to each other for combus« 
tion, the intensity of the light and heat would be in the 
complicate ratio of their increased density. If each 
were compressed into half the space, then the effect of 
their combustion would be four times the intensity of 
that in their natural state. In this way much greater 
intensity of both light and heat may be produced ‘than 
we have hitherto heard of. The carburetted hydrogen 
would much exceed olefiant in producing light, if 
its density were equal to the latter gas, because it con- 
tains more hydrogen than olefiant ; And if pure 
Phar art icingerde wh yt Ss gas, the inten- 
sity of its light would be nearly twelve times 
than when burnt in its ordinary state, and it would be 
to olefiant gas as about 7to 3. 

Cannel coal, and the most bituminous of the News 
castle coal, and many others in the country, when ex- 
posed to distillation at a red heat, furnish several gase-. 
ous products, the principal part of which is the carbu- 
retted hydrogen, a quantity of tar, and an aqueous 
fluid charged with carbonate of ammonia. The sepa- 
ration of the carburetted hydrogen, which when pure 
burns with great brightness, and without emell, is now 
effected with great success, on the largest scale, and the 
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other cts, ‘part of which have only been applied 

. to purposes, will in time find beneficial sources 
gear tee 

| We decline entering minutely into the histo 
of the discovery and progress of the art of lighting wit 

With respect to the discovery, it would be diffi- 
cult to fix any period to it, or with justice to give it to 
any particular person. Dr Hales and others, among 
their numerous 9 are in obtaining gases from 
different bodies by heat, cannot have failed to witness 
the severance of their inflammability. 

An account will be found in the Philosophical Trans- 
actions, vol. xli. of some iments upon the distillation 
of coal by Dr Clayton. He the gas in blad- 
ders, and burnt it. In Lord Dundonald’s attempts to 
extract tar from coal, the gas evolved at the time was 
fired. It is singular to remark, that coal is now distil- 
led for its gas and coak, the tar being of no value; and 
that this invaluable substance should have been the on- 
ly thing which his Lordship sought for. We do not 
hear of any attempt to apply the coal gas to the econo- 
my of ucing artificial light, before the experiments 

Mr Murdoch, made at Redruth, in Cornwall. He 
distilled coal and other inflammable bodies from an iron 
retort, conveyed the gas to a distance through tinned 
copper pipes, and burned it as it escaped through small 
apertures. These experiments were made in year 
1792. After leaving Cornwall, he resumed his experi- 
ments at Old Cumnock, in Ayrshire, in 1796, where he 
exhibited the new phenomena to numerous friends. He 
after this, in 1798, went to the Soho Foundery, where 
he constructed an apparatus for lighting the building, 
in which he made some improvements in the means of 
partying the gas, to get rid of the smell. In the spring 

1802, on the event of the general peace, he made a 
grand display of these new lights at the Soho works, 
which excited much curiosity. 

Although Mr Murdoch was certainly not the first 
observer of the inflammability of the coal gas, he may 
lay just claim to the application of it to economical pur- 
poses; and doubtless first pointed out the practical 
means of brin ean into use. The manufactory of 
Messrs Lee ilips of Manchester was lighted with 
gas, under the direction of Mr Murdoch, as early as 
1805, which, in the present state of gas lighting, is con- 
sidered as very complete. At that period Mr Lee had 
his house lighted with the gas. 
. Mr Clege, late of Manchester, and originally with 
Boulton and Watt of Soho, has given much attention to 
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ing the retort to a bright red heat, and of keeping it up 
at the same time ; but should not be capable of heating 
it very hot, as the retort itself might be melted, or at 
least much injured, and the gas less perfect. 

At some distance fromthe mouth of the retort, which 
projects a little way beyond the brick work in front, 
a pipe ascends from the upper side, and at right angles 
to the length of the retort. Through this the gas 
escapes, ascending first, and then the pipe turning, it 
descends into a wide pipe, placed in a horizontal posi- 
tion. This last is called the condenser. From the end 
of this pipe, an inclining pipe proceeds which conveys 
the gas, and also the tar, after it has accumulated in the 
condenser, till this last admits it to run off. The 
and tar now proceed together, the former occupying 
‘the upper half of a longitudinal section of the pipe, and 
‘the latter the lower half. The tar is at length deposit~ 
ed in a vessel, from whence it can be drawn at plea- 
sure. The gas first ascends from the pipe in which it 
was accompanied by the tar, and then descends into a 
vessel containing a mixture of lime and water, by which 
it is purified. It then passes into an apparatus called a 
Gazometer. This consists of an outer vessel filled with 
water. A second vessel, less in diameter, is inverted 
and immersed irito the first. If the common air be al- 
lowed to escape from the inner vessel, it will freely de- 
scend, and water will occupy the place of the air. If 
now the source for the escape of air be stopped, and 
the inner vessel counterpoised by a weight, the inflam- 
mable gas, purified as above, may be admitted under the 
inner vessel, which will ascend to make room for the gas. 
The suspended vessel is a little heavier than the weight, 
so that if the force of the entering gas were withdrawn, 
and an opening made to permit the air to escape, the 
vessel would descend. This apparatus is not only a re- 
servoir for the gas while its production is going on, but 
it serves to force out the gas to be burnt, with a gra- 
dual and uniform pressure, which gives steadiness to 
the flame. The gas is set on fire when it is escaping 
through one or more small apertures, about one-thirtieth 
of an inch in diameter. These are sometimes disposed 
in a circle, about the size of the circular wick of the 
Argand lamp, and hence have been called Argand burn- 
ers. A glass is placed over them, similar to the Ar- 
gand lamp. The gas tube sometimes terminates in a sphe- 
rical bail perforated with different numbers of holes. 

Before we proceed to enter into any particulars rela~ 
tive to the practice of gas lights, we shall give a more 
minute description of the apparatus, in reference to 

Gas Lights. 

Description 
the gas 

light appa- 
of 

ratus. 

the subject of gas lights, and has contributed many 
useful tae in the apparatus used for 
ring it. He has given a description, with the aid of a 
drawing of , pb ents bibs Society for the en- 

, ement and Manufactures, which is pub- 
lished in their transactions for 1808. This anaes, 
with some few improvements, is at present considered 
the best. As we ee penghen one embracing several 
improvements upon Mr Clegg’s, it will not, in this limit. 
ed article, be possible to give a copy of his in addition. 
The itus generally consists of an iron retort of 

a cylindrical form, its bine being from seven to eight 
times its diameter. It has an opening at one end, 
which can be closed by a lid with a conical edge, and 
pushed up to its place by a catch or wedge. The re- 
tort is placed horizontally in a furnace, which allows 
the flame to pass under it in the direction of its length, 
and over it on its return, after which it enters the chim- 

the Plate. Fig. 1. Plate CCLXIV. is a plan and sec- Prarr 
tion of the furnace containing the retort. The latter is CCLXIV. 
seen to more advantage in the perspective view. In Fig: !. 
Fig. A, eee are projecting pieces marked similarly in Fig. A, B, 
Fig. 1, for the retort to rest in a horizontal position : C. 
pis the place where the two parts of the retort are 
screwed together. The front part contains two ears ft. 
Fig. B is the lid or cover, having a conical edge, 
which fits the mouth of the retort, and is forced into 
its place by a wedge Fig. C, which passes through two 
holes in the ears //; s is a pipe, with a plunge to re- 
ceive the pipe 7, (Fig. 2.) being cast with the front part pj. 2, 
of the retort. The fire-place is shewn at m (Pig: 2.), d is 
the door, g the grate, A the ash-pit, and f the flue. The 
flame first passes along the flue under the retort, where 
it reaches r, and rises to the upper side of the retort, 
and passes, in the direction of the returning darts, into 
the chimney C. The separation of the lower half of 
the flue from the u is seen in Fig. 3. at ff; 56 are Fig. 3. 

The fire should be so intense as to be capable of heat- long fire-bricks, which separate the fire place from the 
1 
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PLaTE 
CCLXIV. 
Fig. 7. 

Fig. 6. 

tion of the flame upon the retort, which would soon 
destroy it. The retort, notwithstanding this apparent 
power, ultimately receives the whole of the heat with- 
out being liable to oxidation. When the retort is 
charged, and the lid secured, the gas and the other vo- 
latile pre cts rise through the pipes s and v, and enter 
the larg. ¢ c, which is called the condenser ; see 
Fig. 7. _ «portion of the tar, &c. condenses in this ves- 
sel; till it rises to the level of the pipe z, along which 
the gas and tar descend through a succession of pipes, 
passing round the inside of the vessel AB, which is filled 
with cold water. This vessel is square, so that the 
pipes passing along its sides are of equal length. They 
are so inclined to the horizon, as to come to the point v 
when they have passed quite round the vessel. The 
pipe v x now brings it out atthe point zc. This pipe 
continues its direction into the vessel, Fig. 6. which can- 
not be seen in the profile, Fig. 7. The gaseous pro- 
ducts rise up the pipe /, Fig. 7, and then descending, 
terminates in the vessel L; the plan of which is Fig. 
5. The tar and ammoniacal liquor condense in the ves- 
sel, Fig. 6. which is called the tar vessel. It is made 
perfectly air tight, and its contents are drawn off at 
an aperture on a level with the bottom, so that no air 
can escape till the whole of the liquid is discharged. 
We now return to-the gaseous products, which en- 
ter the vessel L; and in order the better to see how 
they are dispossed of, it will first be necessary to de- 
scribe its office. The vessel in Fig. 7. is a reser- 
voir to contain a mixture of lime and water, for the 
purpose of supplying the vessel L. The vessel m is 
of a limited depth, in order just to supply the vessel 
L to a certain height. The transfer from m to L is made 
by means of the pipe p, by drawing out the plugs. As 
soon as the vessel L has received its proper quantity, the 
plug is replaced. The gas enters ato. The lime water, 
which now stands at the level of the top of the vessel 
m, is pressed down to the point d. The same quantity, 
rising along the passage de fg, reaches to the point g. 
The. gas now enters at d, and passes to e, ie re- 
turning, ascends to /; from whence it rises up to g, 
where it enters the pipe ) c, and the larger pipe J, 
which surrounds 4c. _ The pipe / is closed at the top, 
but below the height / it is perforated with a number 
of holes. The vessel AB is filled with water up to the 
lower extremity of the vessel D, When the gas has 
passed out at the top of bc, it displaces the water in J, 
which is on a level with that in AB, till it sinks to 1. 
It now escapes at the holes above mentioned, and bub- 
bles through the water. In this state it is preserved in 
the gazometer, and is fit for burning, The gazometer we 
shall now explain more particularly. It may be first 
proper to return to the lime vessel L. The cavity 
def g is formed by six plates of iron, lead, or wood, of 
the width of the vessel L, arranged in pairs parallel to 
each other, forming cells, which contain a stratum of 
fluid three inches thick, fifteen inches wide, and of a 
length equal to de added to ef added to fg. This ca- 
vity, and the space L, constitute the whole of the capa- 
city of this vessel, which is employed for the liquid, the 
rest being shut out by the partition 3 d, and the plates 
forming the zig-zag cavity. The gazometer, which re- 
ceives the gas after it has been purified by the lime wa- 
ter, consists of an outer vessel AB filled with water. 
It is made of cast pa apy screwed together by flan- 
ges. D isa vessel e of plate iron, the plates being 
united by rivets. This vessel, in an inyerted position, 
falls and rises in the outer vessel as more or less gas is 

contained in it. For this purpose it is suspended by Gas 
chains, which pass over the pullies 1, 2. ‘The ends of 
both these chains are fastened in separate grooves in Prare 
the edge of the pulley M, which is of such a diameter €CLXI 
that the vessel D rises to its full height before the pulley Fig: 7. 
makes one revolution.- In another groove in the edge 
of the pulley M, is fastened the end of a second chain; 
to which the weight W is suspended. This weight is 
nearly equal to the weight of the vessel D, and assists 
it in rising as the gas comes under it. It will be évi- 
dent, that when the whole of the vessel D is immersed 
in the water, it will become as much lighter as is equal 
to its own bulk of water. | The. vessel will therefore re= 
quire a greater counterpoise as it rises higher, and will 
be the heaviest when it is at the top. This is compen- 
sated by forming the groove in the pulley M, which con- 
tains the weight chain so as to make the radii of the 
wheel change reciprocally with the relative weight of 
the vessel D, by which the pressure of this vessel, which 
is always a little heavier than the weight, will -be uni+ 
form in every part of its ascent and descent. Before 
the gas can be admitted, the vessel D is allowed to de- 
scend to the bottom of the vessel AB, which is effected _. 
by opening the stop cock y in the pipe zq¥, which 
opens into the gazometer above the water. ihe com- © 
mon air is expelled, and its place occupied by water. — 
The cock y is now shut, and the gazometer is ready to ~ 
receive the gas. ah A ee 

We have already traced the progress of the gas to 
the lime vessel, where it is purified. It now rises 
through the pipe c, as has been already described. 
When the cock y is opened, the preponderating weight 
of the vessel nf forces the gas along the pipe z q y, 
from which it is conveyed by other branches into situas 
tions where the light is required. The pipes T and 
i are firmly Se Me into the top of the vessel D, and’ 
in their motion up and down constantly envelope the 
tubes bc and gz. They are for no other purpose than 
keeping the vessel ly D in its ascent and descent, 
That part of each projecting above the vessel, forms a 
recess for the reception of the ends of the pipes 6 ¢ and 
2q, in order that the mouths of the latter may be above 
the water, when the roof of the vessel D comes to the 
surface. Without this. contrivance, the whole of the 
common air at the commencement could not be expell« 
ed. It will-be easy to see, that, from improper manage- 
ment, the gas may, under some circumstances, come 
over so rapidly as to raise the vessel D quite to the top, 
and, still accumulating, would bubble out at the lower 
edge of the vessel, Such gas mixing with the common 
air of the room, would be liable to explode by the light 
of a candle ; indeed, several serious accidents have al~ 
ready happened from this cause. There are several 
ways of avoiding the danger attendant on this circum- 
stance, but the most effectual we have yet seen, we 
shall explain by Fig. 8. AB is a section of the outer Fig. 8. 
vessel of the gazometer, D the inner vessel, p a pi 
inserted in the top of the latter open at both ends 
the lower end being above the surface of the water, 
while the vessel D remains a little immersed. The 
part. dc petra. of a larger tube, with a bottom 

~~? in ea 

. 

een a 

which is orated to receive the pipe p, to which it 
is soldered, so as to form a recess capable of holding 
water, and hence has been called a water-lute. When 
another pipe, such asf, has been placed in the recess 
filled with water, a meres fluid passing up p, would 
be induced to pass ugh f, if not resisted by a force 
less than the column of water at the recess bc. It will 
now be evident, that if the tube f be fixed in the roof 

3 



» of the building, and at both ends, when the vessel 
rises till the recess 4c receives the end of the Pipe fi 

that the lower end of p will be above the water. e 
will therefore rise through p, and pass forward 
zh f into the open air, and hus prevent its escape 

into the room. ' 
In carrying on the process, the water in the vessel 

AB will frequently require to be changed, as well from 
being contaminated with the remaining impurities of 
the gas, as from becoming warm by the pipes from 
the retort ing through it. Where water is very 
plentiful, it would be advisable to have a constant cur- 
rent of warm water from the of the vessel, and a 
cold current in at the bottom, The lime-water in the 
lime-vesse) L, Fig. 7, will require changing much of- 
tener than in the vessel AB. The sulphureous acid, 
carbonic acid, and sulphuretted hydrogen, which come 
with the carburetted hydrogen, are all taken up b 
the lime, forming sulphate, carbonate, and hydrosul- 
sare of lime. From this it will be obvious, that the 
ime will ultimately be all consumed ; but it should be 
removed long before it arrives at complete saturation. 
The mixture of lime and water in the vessel m should be 
about the thickness of cream, and hence has been call- 
ed the cream of lime. When the liquid in the vessel 
L requires to be changed, the plug & is taken out, 
while the plug s is kept secure. When the vessel L is 
emptied, the plug k is replaced, and the plug s taken 
out, The fresh lime and water in m is now transferred 
to L; the proper quantity being as much as will ran 
in till m remains full, It must be here observed, that 
the vessel m is rather a measure with which to fill the 
vessel L to a proper height, -than a reservoir. It is 
hence Free to be supplied from a large-eistern, in 
which the cream of lime is prepared in considerable 

‘quantity. — 
eon- When the gas has been carried through the pipe 
of zgy, and its different ramifications, to the places where 

it is to be burnt, the passage terminates in a small ap- 
paratus, called a burner, perforated with one or more 
small holes, about one-thirtieth of an inch in diameter: 
The most simple of these terminates in a spherical sur- 
face, as seen in Fig. 9. There is one hole in the cen- 
tre, and several others around it. The surrounding 

_ holes, if it were not for the upward current of air, 
_ would give flames, radiating in straight lines from the 
centre of the spherical burner ; but the upward motion 
of the heated air causes the flame to curve upwards, 
like the spur of a game cock, and hence they have been 
Leohentcally called cockspur burners. Fig. 10. is a 
bracket, at the end of which is a burner, terminatin 
in the face of a cylinder, near the outer edge of whieh 
is a circular series of holes, from which the flame rises 
perpendicularly. These are surrounded by a glass like 
the Argand lamp. In its general appearance it is so 
like this lamp, as to have acquired the name of the Ar- 
gand burner, Figs. 11. and 12. are a plan and section 
of this burner upon a larger scale. The holes in the 
inner circle, Fig. 11. are supplied with gas from the 
cavity C, Fig. 12: The same holes appear in section at 
ab, Fig. 12. holes in the outer circle, Fig. 11. com- 
municate with the cavity e f, Fig, 12. which also com- 
municates with the atmosphere by the openings ik; gh, 
is an ornamented rim for the reception of the glass. The 
air from the glass becoming heated by, the flame, rises, 
and a current takes place from ik, through the cavity ef, 
and between the burner and the¥glass, This current 
in the Argand lamp is both within and without the 
circular flame, and serves to supply the lamp with oxy- 

| 
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for burning the smoke, as well’ as to keep the Gas Light# 

data steady. In the gas lights there is no smoke to ““\—" 
burn: the current of air, therefore, is not so essential, Prare 
It has the good effect, however, of keeping the flame CCLXIV. 
steady, which otherwise would be agitated by the "is: 10. 
slightest motion of the surrounding air. Fig, 10. shews 
the manner of bringing the gas to stypply a bracket~ 
lamp fixed to the wall: The stop-cock a is connected 
with the pipe behind the board ¢d, which also commu- 
nicates with the pipe leading to the burner. Tig. 9. 
is provided with a similar plate to screw to the wall. 
These brackets are capable of moving in a horizontal 
direction. The end of ‘the tube 5 is ground into the 
little globe s, so that it will turn round without allow- 
ing the air to escape. Fig. 9. is similarly constructed. 
A great variety of these ornamental brackets, chande- 
liers, candelabras, &c. will be found in Mr Accum’s 
work upon gas-lights. 

\ The apparatus above described, is upon a small 
scale compared with what would be required for 
lighting a large manufactory, or. upon the scale prac- 
tised for lighting the streets and shops in the me-+ 
tropolis. The gazometer, lime-vessel, and tar vessel, 
are all made of cast and wrought iron, precisely in 
the same way that would be recommended upon the 
largest scale. It would be found impracticable to in- 
crease the fire and the retort to the same extent to which 
the other apparatus may be increased. It would be im- 
proper to make a fire to heat a greater length than from 
six to eight feet. And if the cavity of the retort were 
more than 12 inches wide, .the coal would not be com- 
pletely decomposed in the centre. it is found, there- 
fore, more advantageous»when a greater supply of gas 
is wanted, than would be afforded-by. a vessel of* the 
above dimensions, to use additional retorts and fires, 
all communicating with the same gazometer, lime-ves- 
sel, &c. ‘In Fig. 7. there is but ‘one furnace, but it 
may easily be supposed that a series of furnaces may 
join this on the left hand. Each retort having a tube 
n, they may all be corinected with one common pipe c, 
which is the condensér: to show this, the pipe cin 
this figure is broken off on the left hand. 
When the vessel D ismade very large, it requires to 

be first formed in a skeleton of wrought.or cast iron, 
and afterwards covered with iron plate. 

It is strongly advised, where it is practicable, that 
the retorts should be kept in constant action night and 
day for the season, or at least never allowed to go be- 
low a red heat. The-first portion of oxide which forms: 
upon the surface, when allowed to cool, cracks and falls 
off, leaving a new’ surface to be acted upon the next 
time it is heated, By thus being every day heated and 
cooled, a retort will be destroyed in a few months. When 
they are kept continually red hot, they frequently last 
three winters. The writer of this article is indebted 
to Mr Lee of Manchester for this fact. 

In discharging the retort at a red heat, the coak 
may drop through an-opening into a cellar.below, the 
hole being afterwards closed ; without this contrivance, 
the operation would be much annoyed. In applying 
the gas lights to the streets and shops, pipes of cast 
iron are employed running along each side of the street, 
of different sizes, from two to four inches in diameter, 
according to the supply. The main streets have larger 
pipes, called mains, from which smaller pipes proceed 
to light the cross streets, alleys, and courts. The 
pipes are perforated opposite to the shop to be light- 
ed, and an iron pipe ground air tight into the hole. 
With this, other iron pipes are connected to convey, 
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Ges Lights. the gas to the place where it communicates with the 
burner. The pipes in the streets are laid so near the 
surface, as not to be disturbed by the carriages, or in- 
terfere with the paving. They are joined together by 
slipping one end of one into a widened part in the end 
of another. The cavity between the inside of one, and 
the outside of the other, which is nearly one inch, is 
filled with melted lead, which when set, is afterwards 
hammered in by the end of a punch. 

Having generally described the apparatus used: in 
lighting by gas, we shall give some statements respecting 
its economy compared with other means of lighting. 

Mr Murdoch, of whom we have before spoken, has 
published a statement of the expence of gas lighting, 
compared with candles, in the Philosophical Transac- 
tions of London, for the year 1808. He begins by as- 
certaining that a tallow candle, of six in the pound, 
is consumed at the rate of 175 grains, or 1.4 of an 
ounce in one hour; and that half a cubic foot of car 

He found, that to produce this gas, there was required 110 tons of cannel coal at 22s. 6d. per ton, £124 0 0 
Consumption of common coal for distilling the gas, 40 tons, at 10s... . . é s - 20 0 O 
Interest of the capital, and wear and tear of the apparatus, : ‘ : : 4 : - 550 0 0 

Total expence . £694 0 
Deduct the value of 70 tons of coak, ; : 3 3 : - - Sesh a 

Then deducting ‘ “ ° A ‘ . 

Leaves the clear annual saving 

0 
0 

Phe! Fla 

The price of 2,347,500 candles, equal to 891,2501b. at 1s.per lb. . I d 3 > £2000 0 
: 0 

0 
0 If the working time per day were three hours, the annual saving ‘wouldthenbe =. 

The veracity of this author would alone be sufficient 
to give great weight to these facts; but they have 
gained greater strength by their strict agreement with 
subsequent experience. 

It is now found that the best form for the retorts is a 
eylinder, and that they should not much exceed 10 
inches in diameter, nor be much more than six feet in 
length. If they were much wider, the heat would not 
penetrate the loose coal within sufficiently ; and as re- 
gards the length, the fire would not act to much ad- 
vantage, nor the heat be uniform, if the length were 
much beyond the above statement. This should be the 
limit for one furnace. If more gas is wanted, more 
furnaces must be made, as has been shewn in the 
Plate. 

In an ao on the scale of these in London for 
lighting the streets, from 24 to 36 such retorts and fur- 
naces would be required. These retorts contain, inde» 
pendent of the mouth-pieces, about 5655 cubic inches, 
and will hold conveniently 100 1b. of cannel coal. When 
the fire is applied to good advantage, each retort gives 
out all its gas in about four hours, There is no good 
policy in pushing the distillation very far, as the gas 
which comes the last, is the least combustible. the 
retort should not be heated beyond a brightish red, as 
the gas is not only injured, but the retort would soon 
be destroyed, 

GAS LIGHTS. . 
buretted hydrogen, such as comes from cannel coal, 
burnt the same time, producing a light of the same 
intensity. We - 

In the calculation of the expence of lighting: 
he takes his estimate from the eaters of jee 
Lee and Philips of Manchester, the apparatus being 
put up by himself, He employed 271 Argand bun. 
ers, each being equal to four candles of the size above- 
mentioned, and 633 cockspur burners, each being equal 
to 2} candles, the whole amount being equal to 2500 } 
candles of the same size. From what has been stated, 
it will appear, that tokeep so many lights up, will re« 
quire an hourly consumption of 1200 cubic feet of 

He states the average time of working by the 
light throughout the year at two hours per day, thi 
will require a daily consumption of gas equal to 2500 — 
cubic feet ; and allowing 313 working days, the yearly 
consumption will be 782,500 cubic feet. 

Murdoch for the comparative light given by gas and 
candles, the gas and coak afforded from a given quan- 
tity of coal, and the consumption of common coal to ; 
produce the necessary heat for the distillation. The 

ion of tar and ammoniacal liquor we have : 
a teen Mr Accum’s work on gas Tights, ft 

The first column gives the number of retorts, each 
being 10 inches in diameter, and 6 feet long. The se- tion 
cond column gives the capacity of the gazometer. The T 
third column, the wei of coal used to furnish the 
gas. The fourth and fifth columns give the same by 
measure. The sixth, the coal used to distil off the 
The seventh, the cubic feet of purified gas. T i 
eighth, the weight of coak left in the retorts, T : 
ninth, the weight of tar. The tenth, the ammoniacal 

: 
; 

liquor ; and the eleventh, the number of candles: to 
produce the same light with the gas ; the candles being | 
six to the pound each, when fairly burnt, consuming _ 
175 grains of tallow in one hour. “vary i 

This Table is formed by doubling the first numbers of 
each column for the second number, then adding the 
first number to the second for the third, the thirdte _ 
the first for the fourth, and so on, so that it maybe 
easily extended to any greater number of retorts. 4 
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TABLE Nes 
Shewing the relative proportions of Gas, Tar, and Coak, produced ty the Distillation of Coal, and the 

ees illuminating power of the Gas compared with Candles. 

“*O - Pou A ; ed No. of yea 
0 r 6 in the 

Capacity B Measure in ed Cubic feet Coak . . veer 
eter by of the n eonsumed to) “op Gas ak in Tar, * | Ammonia- |Ib. to give an 

Gas in |Bushels and Pecks.| distil off | | ditto, leal Liquor. equal li 
ts fhe Sazometer,| "Pounds, the Gas, | Purified. 7 eae ae! 

piece.’ Bushels. | Pecks. Gas. 

Litany 12 295 100 v + 34 320 64 5.4 7.85 96 
ly wed 390 200 2 12 69 640 128 10.8 15.7 192 

VB 485 800 8 23 102 960 192 16.2 23.55 288 
4 780 400 4 St 136 1280 256 21.6 | 31.40 384 
5 1075 500 6 rt) 170 1600 320 27.0 | 39.25 480 
6 1870 600 7 # 204 1920 384 32.4 47.10 576 
7 1665 700 8 1} 238 2240 448 37.8 54.95 672 
8 1960 800 gfe 2 272 | 2560 512 43.2 | 62.80 768 
9 2255 900 10 35 806 2880 576 48.6 70.65 864 

10 2550 1000 12 _ 340 3200 640 54.0 | 78.50 960 
11 2845 1100 13 $ 374 3520 704 59.4 86.35 1056 
12 3140 1200 14 13 408 8840 768 64.8 94.20 1152 
18 $435 1300 15 2% 442 4160 832 70.2 | 102.05 1248 
14 3730 1400 16 3 476 4480 896 75.6 | 109.90 1344 
15 4025 1500 18 _ 510 4800 960 81.0 | 117.75 1440 
16 4320 1600 19 $ 544 5120 1024 86.4 | 125.60 1536 
17 4615 1700 20 13 578 $440 1088 91.8 | 183.45 1632 

¢ 18 4910 1800 21 ax 612 5760 1152 97.2 | 141.30 | 1728 
a & + aq - 5205 1900 22 3 646 6080 1216 102.6 | 149.15 1824 

20 5500 2000 24: _— 680 6400 1270 108.0 | 157.00 1920 
2). 5795 2100 25 4 714 6720 1334 113.4 | 164.85 2016 
22 6090 2200 26 1} 748 7040 1398 118.8 | 172.70 2112 
23 6295 2300 2T 2 782 7360 1462 124.2 | 180.55 2208 
D4 6390 2400 28 32 816 7680 1526 129.6 | 188.40 2304 
25 6885 2500 30 —_ 850 8000 1590 185.0 | 196.25 2400 
26 7180. 2600 31 4 884 8300 1654 140.4 | 104,10 2496 
27 TATS 2700 32 1} 918 8640 1718 145.8 } 111.85 2592 
28 “T7T0 2800 33 22 952 8960 1782 151.2 | 119.70 2688 
29 8065 2900 34 3} 986 9280 1846 156.6 | 197.55 2784 
80 8360 3000 36 — 1020 9600 1910 162.0 | 135.40 2880 

given quantity in cubic feet is burned in a given time. If it were required to find the number of candles of © 
any other size, or a different number in the pound, 
multiply the number of candles in the Table by the 

iven number in the pound, and divide the product by 
the number in the’ pound of those in the Table ; the 

t will be the number os ee For example, 
‘number of candles equal to the gas from 800 Ib. of 

coal, which is 2560 cubic feet, is 768, what will be the 
number of candles of 5 to the pound? 5 x 768=3840 ; 
then, 3840--6=640, the number of candles required, 
From this Table it may be seen how much coal is 

equal to a given weight of tallow. If the number of 
eandles in the last pte be divided by 6, the quotient 
pag ome ey cr en in pounds to the coal in 
the third column. For instance, the candles equal to 

We have seen, by the data already given, that half a 
cubic foot of gas will be consumed in the same time, 
giving the same light as 175 grains of tallow froma 
candle 6 to the pound. We therefore should say, that 
when a-cubic foot of air is burnt in two hours, its light 
will be equal to that of a mould candle of 6 to the 
pound ; but if the same gas were burned in one hour, 
either from doubling its velocity or its aperture, then 
it would require two such candles to produce an equal 
light in all respects. Ifthe candles to give an equal 
light with as when burnt in one hour be 
divided by the time, it will give the candles for that 
time. To find the quantity of candles of any other 
size, use the rule above given. 

Before we conclude this article, we think it right to Practical 800lb, of coal are 768; the last divided by 6 gives aay 
128Ib. of tallow, Nee to 800Ib. of coal, which is Ib. give a few useful rules to those who may have the ma‘ fo 
of tallow to 6.25 of coal. nagement of the gas light apparatus. ‘These are the nagement 

~ Gas light may be compared with candles in another 
point of view. ae is, what ap aoe of candles of a 
given size give a light equal to that produced by the 
es wars bo vuceied unthg ts given ; that is, when a 

substance of the rules drawn up by Mr Clegg for the of the appa- 
use of the workmen. 

Ist, Before closing the retort, take common clay, 
dried, pulverised, and sifted, to which add as much 

* This fluid on distillation affords about one-fourthcits weight of a thin light inflammable fluid resembling naphtha, leaving a resi- 
daum like pitch or asphaltum, 

ratus- 
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other parts of our work,) reckoned upwards and down- 
wards from note C, to which the experiment pipe in 

GAS 
Gas Lights. water as will give it the consistence of treacle; make 
“== both the surfaces where the lid fits the retort very clean, 

spread the luting thinly ever the turned part, then se- 
cure the lid in its place by the wedge, Fig. C Plate | 
CCLXIV. Ifthis is not strictly attended to, the re- 
tort will lose the gas, and the smell will be very of- 
fensive, and injure the health of the operator. 

2d, The bridge of bricks, 6 4, Fig. 2. which sepa- 
“rates the fire place from the retort, must never exceed 
-a bright red heat. If they are raised to a white heat, 
-the gas will be injured, and the retort be soon destroy- 
ed. This may be regulated by a damper in the chim~ 
ney, or by the register door to the ash pit. See Fig. 7. 

3d, The gazometer should be examined at Jeast once 
a week, which is done.as follows: shut the stop cock y, 
Fig. 7. and likewise the retort from the gazometer, no 
operation going on. Mark the suspended vessel at the 
surface of the water when it is nearly full of gas. If 
the mark sinks below the surface, there is some open- 
ing where gas escapes. To find out this place, walk 
slowly round the vessel, and if the leak is not very 
small the gas may be smelled. Apply a candle to the 
place, and the issuing gas will be inflamed. Mark the 
place, and blow it out. In the same way search the 
vessel all round. There, however, may be a small leak, 
and yet it will not inflame. About the suspected part 
apply with a brush a little white lead paint. ‘The place 
where the gas escapes will become yellow, and ulti- 
mately black, from the sulphur in the gas. The place 
being discovered, take a small piece of linen, dip it in 
a little melted pitch and bees wax, and apply it to the 
part while hot, and keep pressing it on till it is cold. 

4th, Keep the water in the outer vessel of the gazo- 
meter at its proper height, in order that the gas may 
have to rise through the same column of water. 

5th, In the place where the lights are, appoint one 
person only to superintend their management. Be 
careful to shut the cocks when the lights are not want- 
ed, and do not suffer them to be opened till they are to 
be lighted, and then hold a lighted paper over the aper- 
ture while the cockiis turned. Do not nse acandle for 
this purpose, lest it drop.on the burner. (c. s.) 

GASES, Sounps propucep sy. In our article 
Acoustics, vol. i. p. 119, we have mentioned the ex- 
periments by Dr Chladni, on the sounds of different 
degrees of acuteness produced by the same organ-pipe, 
when blown with different gases, in appropriate re- 
ceivers ; and in page 118 we stated that the num- 
ber of vibrations which the same column of gases of 
different specific gravities should make in a given time, 
are inversely proportional to the square roots of their 
specific gravities. 
We propose, in the present article, to exhibit, in a 

tabular form, the results of the principal experiments 
that are recorded on this subject, for comparison with 
calculations on the above principles, and with other 
calculations from the velocities with which sound is 
propagated though different gases, considering’ the 
pitches of the sounds to be inversely proportional to 
the velocities of propagation, 

In the first column of our Table are mentioned the 
names of fifteen kinds of gases, on which Messrs F. Kirby 
and Arnold Merrick made repeated experiments, 
which are fully detailed, and their apparatus described 
in Nicholson’s Philosophical Journal, vol. xxxiii. p- 
171 ; and in the second and third columns are set down 
the mean results of these several experiments, as they 
have been calculated by Mr John Farey, in the Philo- 
sophical Magazine, vol. xlv. p. 28: The intervals in 
colums 2. being stated in his notation, (as usual in 

atmospheric air is supposed to be accurately adjust- 
ed. Column 8. shews the nearest notes on the Rey. 
Henry Liston’s Eusarmonre Organ, (see that article,) 
followed by the differences, whether more acute +, or 

ave —, expressed in Schismas; small and capital 
ftalic letters marking the octaves, above and ee 
Ce. 

In column 4, the ific gravities of the have 
been taken from ee it ‘chose sntutioned # our 
article Cuemistry; and column 5, (like col. 2.) shews 
the calculated intervals above and below C ; wherein 
it will be observed, that ether vapour, and sulphuretted 
hydrogen, appear to be graver notes than C, and ole- 
fiant gas more acute than it, contrary to the results of 
experiments thereon, in col. 2. 

In column 7, are contained the velocities with which 
sound is propagated, extracted from Acoustics, Vol. I. 
p. 122 ; in col. 8. are the intervals ; and in columns 6. 
and 9. the several notes and differences, as already de- 
scribed. 

By sub ing the intervals in columns 2, 5, or 8, 
(with due attention to the signs,) the relation or inter- 
val of any two gases may be found, and the name of 
such interval may often be obtained from our 30th 
Plate, in Vol. II. Thus, in the experiments.in col. 2, 
hydrogen appears to yield a sound higher than azote 
by 610 54-12 f+-53 m, or only 1.49 = less than an oc- 
tave. Again, the interval of azote and oxygen, in col. 5. 
is 55.2995 +f +5 m, or S—1.71 5; and een the 
sounds of oxygen and olefiant gases, is 55.702 4-f + 5m, 
or S—1.32, &e. 

The Table here presented will at least serve to shew, 
that much remains to be done, to reconcile the facts 
and the principles that have been advanced by different 
writers on the subject. Careful and numerous repeti-« 
tions of these experiments, with gases seottalyarepers 
and in well contrived apparatus, conducted as Mr Fa- 
rey has recommended, with reference by means of the 
beats, to fixed notes, carefully tuned on Liston’s organ ; 
not trusting to unisons for the comparisons of the 
sounds in any case, but resorting to the thirds and 
fifths by way of checks: Experiments so conducted, 
might, perhaps, so adjust these several intervals, that 
they may prove of use, in giving greater precision and 
consistency to the specific gravities, velocities of pr 
gated sounds, and perhaps to the weights of conan, 
of the several gases ; if it be true, as has been conjec« 
tured (and, as seems nearly true of most of the gases 
in our Table, and perhaps of others,) that, with the 
exception of oxygen and olefiant gases, the weights of 
atoms, nearly as stated by Dr Thomson in his Annals 
of Philosophy, are exactly double (or octave) of the 
specific gravities, respectively, (to oxygen, 1.); but ni~ 
trous gas seems here to form a remarkable exception, as 
Dr Chladni found it to present, on another point, in 
his experiments, as mentioned in our first volume, 
p- 119.. It may not be amiss to add, that the specific 
gravity of nitrous gas being 1.094, its note will be 
C’p—3.63 £=39.63 >4-f-4 8m, below C, according to 
the principle of calculation used in our Table ; whereas 
in Messrs Kirby and Merrick’s first set of experiments 
(see Phil. Mag. vol. xxxvii. p. 4.), this gas was ob« 
served to sound 52.955+f45m above C, It must 
however be observed, that the results of the first and 
second sets of experiments by these gentlemen,. are 
most of them so greatly different, as to shew strongly 
the necessity of the repetitions thereof that we haye re- 
commended above. 
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< Intervals above Liston’s No Specific | Intervals above or| Liston’s Intervals above or], Liston’s 
Gases, and Mix-| or below the |" anq pire. || Gravities| below the Sound Notes and || Vejoci- | below the Sound | Notes and 
tures of such, | Sound with At) ponces in of the | with Atmospheric) Differences } ties of |with Atmospheric] Differences 

mented on.| mospheric Air, Gases. Air. in Sound. Air, in 

Bit fectets 5 b> f m = i = f m = 

Ether vapour {661.82 13 57) eX 42.82) 2,250. |—358.00 7 31) F 
Carburetted 4 
hydrogen . |644.59 13 CK—3.41 | 0.5554 | 259.63 5 32) F+45.63 

dydrogen - + (623.89 12 ce’ 40.89 || 0.0807 | 1111.10 22 96)a4K+41.10] 6899 |1093.57 21 95\b’hp—1.43 

h 177.97 1 7ICKX—5.18) 1.161 | —65.95 1 6 B2.05 
Ether vapour | - 
and com. air | 24.80 1 2/C%—11.21 

aoe pes i] C’42.38 |.0.97 C—0.97 | 114 ; tm ae if 18.88) \/0 +2. 0.977 10.03. 0 1| C'—0.97) 1149 | 14.77. 0 1) C'4.3.77 
Common Arr 0 0 Cc 1.000 00 0 C 1130 0 0 0 ct 
Carbonic and 
hydrog. gases} 32.06 1 Cp + 3.95 
Oxygen and 
_nhitreg. gases | $2.69 1 C')+3.31 
Oxy; ++} 43.191 B’ +-2.81 |) 1.108 45.26 1 4| B’0.74) 1064] 5315 1 4 B43.86 
Olefant gas . | 61.87 1 Ch—4.87 || 0.9745 | +1044 0 1 C’—0.56 
Chlorine and 
olefiant gases||37.91 3 12) Bpp+2.09 

Chlorine. . . |160.73 3 14 A+0.27|/2.713 440.55 9 38|E’b—0.55 
(Carbonic acid |189.04° 4 16] A’p3.04 1.500 178.93 4 15|4’>+7.08 || 922 | 179.55 4 164’) +-6.45 
Nitrous oxide [197.59 4 17} Ap—0.59 || 1.603 208.33 4 18|Ap—0.33 

_ A very interesting memoir on the sounds produced 
by hydrogen gas, was published in the Journal de Phy- 
sigue, vol. lv. p. 165, by Dr Delarive of Geneva. ir 
Higgins and Brugnatelli were the first who published 
an account of the sounds produced by hydrogen gas 
passing through a small tube. Professor Pictet made 
a series of experiments on these sounds, and describes 
the various musical phenomena which are produced, 
He explained the influence on the sounds occasioned by 
the length or width of the tubes, and the situation 
where the hydrogen is burned ; but it was left to Dr 
Delarive to assign a very ingenious and plausible cause 

_ for the phenomena: He supposes, that a brisk vibrato- 
ry motion is caused by the continual production and 
condensation of aqueous vapour ; and that, in order to 
roduce a sound, this vibratory motion must be able to 
rmonise with the dimensions of the tube, and is 

then regulated and equalised by the regular reflexions 
from the tube, so as to constitute together a clear musi- 
al sound. For this purpose there must be a great dif- 

_ ference of temperature in the air, and the tube near the 
flame. For farther information on this subject, see Ni- 
cholson’s Journal, vol. i. p. 129, and vol. iv. p. 23; and 
Dr Thomas Young’s Natural Philosophy, vol. ii. p. 267. 
_GASSENDI, Perer, an eminent French philoso- 

pher, was born at Chantersier in Provence, in 1592. 
After giving very premature indications of his talents, 
which he did before he had reached his fifth year, he was 
sent.to school at Digne, where he made rapid progress 
in the Latin language, and acquired a decided pre-emi- 

. nence among his school-fellows, He was next sent to 
study philosophy at Aix, and when he had continued 
there two years, he returned to his father’s house, with 
the view of prosecuting his studies in retirement. A 
vacancy, however, having taken place at Digne, he was 
invited, at the early of sixteen years, to teach rhe- 

_toric in that city ; and he had scarcely filled this situa- 
tion for three years, when he was appointed to the va- 
vant chair of philosophy in the university of Aix. ‘The 
authority of Aristotle was still acknowledged in almost 

VoL. X. PART J. 
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all the public schools of France, and it required no or« 
dinary boldness to call in question his philosophical sys- 
tem. Gassendi, however, did not seruple to expose the 
errors of that great master, in the indirect form of para~ 
doxical problems, which he published under the title of 
Ezercitationes Paradoxice adversus Aristotelem. This 
work obtained for Gassendi the particular friendship of 
Nicholas Peires¢, president of the university of Aix, 
who succeeded, by the assistance of Joseph Walter, pri« 
or of Vallette, in procuring for him a canonry in the ca- 
thédral church of Digne, where he was admitted to the 
degree of doctor in divinity, and i ee rector of the 
church. This new situation, which enabled him to re« 
sign his chair at Aix, allowed Gassendi the uncontrolled 
management of his time. He composed a second book 
of his Evercitaiiones Paradoxice, for the pu of 
pointing out the absurdity of the Aristotelian logic, and 
intended to pursue the subject to a much greater ex. 
tent, but he was violently assailed by the powerful ad- 
herents of the ancient sage, and he considered it pru- 
dent to abstain from any farther attacks upon the Aris- 
totelian system. 

In the year 1628, Gassendi travelled into Holland, in 
order to make himself acquainted with the philosophers 
of that country ; and during his visit, he composed an 
apology for his friend the learned Mersennus, in an- 
swer to the attack of Robert Fludd on the subject 
of the Mosaic philosophy. Upon his return to Digne, 
he resumed with great diligence his astronomical stu~ 
dies. He had the good fortune of being the first 
that observed a transit of Mercury over the sun’s 
disc. This happened on the 7th of November 1631, 
the transit having been calculated by Kepler. In the 
year 1641, Gassendi was called by a lawsuit to Pa- 
ris, and gained the acquaintance and esteem of the dis- 
tinguished characters of that metropolis, and particu- 
larly of the Cardinal Richelieu, and his brother the Car- 
dinal of Lyons. He had long preserved an intimacy 
with the great Descartes; but a circumstance now oc- 
curred, which for a long time interrupted their friend- 

8 
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ship. In the year 1629, the singular, phenomenon of 
two parhelia had been seen at Rome, and Gassendi pub- 
lished a dissertation on the subject. Descartes, in his 
Treatise on Meteors, described the same phenomenon, 
but forgot to make any reference to the dissertation of 
his friend. Gassendi chagrined at this neglect, and 
‘probably not uninfluenced by a secret jealousy of Des- 
cartes’ fame, attacked the philosophical system of his 
friend, in a work entitled, Disquisitio Metaphysica seu 
Dubitationes, &c. which was put into Descartes’ hands 
by their mutual friend Mersennus. Descartes replied 
to the objections of Gassendi, which he has published 
with his own answers under the head of the Siath ob- 
jection in his Meditations.’ In 1643, Gassendi compo- 
sed his Jnstantiw, as a reply to the answer of Descartes, 
and circulated it in MS. in Paris, before it was sent to 
M. Sorbiere to be printed at Amsterdam. This cir- 
cumstance widened the breach between the two philo- 
sophers, which was still farther increased by their re- 
spective friends. In 1645, Descartes wrote a reply to 
Gassendi’s Instantie ; but the differences between these 
philosophers were now on the eve of being ‘adjusted. 
The Abbé D’Estrees, afterwards Archbishop of Laon 
and a Cardinal, lamented the dissensions which had so 
long separated these distinguished philosophers, and re- 
solved to use all his influence in reconciling them. He 
invited a large party of their friends, among whom were 
Mersennus, Roberval, and the Abbé Marolles, to meet 
the two philosophers at a public dinner. Gassendi was 
revented by an illness from attending; but so anxious 

was the Abbé to effect his purpose, that he took the 
company to Gassendi’s apartments, where he and 
Descartes made mutual apologies for their conduct, 
and declared that their friendship should not again be 
interrupted by any difference of sentiment. By the in- 
terest of the Cardinal of Lyons, Gassendi was, in 1645, 
appointed regius professor of mathematics at Paris. 

e read lectures on astronomy to crowded audiences, 
and added greatly to the reputation which he had for- 
merly acquired. His constitution had now. suffered 
from the severity of his studies, and having caught a 
cold, which occasioned an inflammation in his lungs, 
he was compelled in 1647 to return to Digne for the 
recovery of his health, His native air produced a con- 
siderable amelioration in his strength, and he was able to 
return to Paris in 1653. Henow published his lives of 
Peiresc, Copernicus, Tycho Brahe, Purbachius, and Re- 
giv.sontanus ; and forgetting the weakness of his con- 
stitution, his astronomical studies brought back his for- 
mer disorder, of which he died in 1655, in the 63d year 
of his age. A short time before he breathed his last, he 
is-said to have laid his hand on his heart, and feeling 
the langour of its pulsation, he said, “ See how frail is 
the life of man!” Gassendi was intimately acquainted 
with the most distinguished characters of his age. His 
library and philosophical apparatus were purchased by 
the Emperor Ferdinand III. and deposited in the im- 

rial tibeary at Vienna. His works and MSS. were col- 
ected and published after his death in 6 volumes folio b 
Sorbiere in 1658. They contain the philosophy and life 
of Epicurus ; the philosophy of Gassendi ; his astrono- 
mical works ; the liver of Peiresc, Copernicus, &c, ; a 
refutation of the meditations of Descartes’ 
tract on the theory of music; and other treatises. See 
Bougerelle’s Vie de Gassendi, Paris, 1737 ; and Baillet’s 
Vie de Descartes, passim. 
GAUGING, is the art of measuring the contents or 

capacities of vessels of any form, See the article MEn- 

istles; a 

aURATION, where this subject will be fully treated.  - 
GAUL, See France, p. 543 and 673. 
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GAY, Jou, a celebrated English poet, was bern in Gays 
1688, at or near Barnstaple, and, descended -of an ans 
cient family, long possessed of the manor of Goldwors 
thy in Devonshire. He was educated by Mr. Luck, 
the schoolmaster of Barnstaple, a teacher of good re« 
utation, who cultivated a taste for poetry, and pubs 
ished a volume of Latin and English verses. ’ 
Inheriting no fortune, and Widhoat the prospect of 

any, Gay was sent to London when young, and placed 
apprentice to a silk mercer. It is not known how long 
he continued behind the counter. Feeling, however, 
the irksomeness of the restraint or servility of his oc« 
cupation, he ee his discharge from his employer, 

In 1712, the Duchess of Monmouth took Gay into 
her service as secretary. Availing himself of his lei« 
sure, he published his first , On Rural Sports, 
and inscribed it to Mr Pope, Te fast rising into repu< 
tation. Pope was much pleased with the compliment, 
and attracted by the manner and conversation of Gay, 
he admitted him to the fullest confidence, and a fri 
ship was formed between them which lasted u 
till death. Though Gay was caressed by the association 
of wits, he appears to have been rather as a 
play-fellow than a partner, and treated more with fond« 
ness than with deference. 

Like most poets, he was anxious to place his muse 
under the fostering wing of a patron, and paid his 
court accordingly to princes and their favourites; yet 
his assiduity was not rewarded in proportion.to his exe 
pectations. When the Earl of Clarendon was appointed 
envoy extraordinary to Hanover in the room of Lord 
Paget, Gay was made secretary, for which situation he. 
considers himself obliged to Swift, as he declares in a 
letter to the Dean. How far Gay would have succeeded 
in establishing himself as an expert diplomatist, cannot 
well be ascertained from his short continuance in office, 
for the death of the Queen deprived him of an o 
nity of distinguishing himself; and his dedication of the 
Shepherd's Week to Lord Bolingbroke, is supposed to. 
have excluded him from the patronage of the house of 
Hanover. Gay, however, still enrolled himself as an 
expectant of Court favour, and hailed the arrival of the 
Princess of Wales with a poem. This compliment pro« 
cured him but little solid advantage. e,and the 
Prince went to see his mock tragedy of the “ What d’ye 
call it.” This mark of regard flattered Gay’s hopes of 
farther countenance ; but meeting with disappointment, 
he sunk into despondency, from which his friends con< 
spired to raise him. Lord Burlington dispatched him 
into Devonshire for amusement; next year he accom< 
panied Mr Pulteney to Aix, and the year following. 
Lord Harcourt invited him to his seat. 

Gay having attained celebrity, in 1720 he published 
his poems by subscription, by which he raised £1000, 
He seems to have been at a loss how to dispose of his 
money, and called a consultation of his friends. Lord 
Oxford’s steward, Lewis, advised him to invest it in 
the funds, and live on the interest; Arbuthnot bid him 
live on the principal, and trust to providence for a fresh 
supply. Pope recommended him to purchase an annui- 
ty, in which advice he was seconded by Swift. In the. 
calamitous year of the South Sea scheme, Gay having got 
a present of some stock from young Craggs, he began 
to dream of nothing but dignity and splendour, and re« 
sisted all the importunities of his friends to. sell his 
share. He was even deaf to entreaties to secure him« 
self from want, in case of failure, by selling as much, 
as would give him a hundred a year for life, and en« 
able him, at least as Fenton told him, to command a 3 . 
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clean-shirt and a bec pe? of mutton, Gay — ot 
lost every thing, was so completely overwhelm 
by hb Cloth; it required all the tenderness of his 
friends to restore his health. On this occasion, the at- 
tention of Pope was conspicuous, Gay at length ha- 
ving recovered his health and spirits, resumed his stu- 
dies, and produced his ly of the Captive, which 
he was invited to read before the Princess of Wales. 
On his introduction into the room, Gay found the Prin- 
cess and her ladies waiting in state to receive 4 ; be- 
ing completely en the importance of the oc- 
et Aes he ‘stub over a Teast: Fat in his fall threw 
down a Japan screen. The Princess was alarmed the 
‘ladies screamed, and Gay, after all this flutter and tre- 
pidation, had still to read his play. 
~ On the advancement of the Prince and Princess to 
the throne, Gay expected that something would be 
done for him ; but on the settlement of the house- 
hold, finding himself appointed gentleman usher to 
the Princess Louisa, he thought himself insulted, and 
declined the place. Still, however, he was assiduous 
in paying court to favourites, and flattered Mrs How- 
ren! afterwards Countess of Suffolk, who was in high 
favour with the King and Queen. The lady listened 
to his verses, and did nothing. But the unrivalled suc- 
cess of his Beggar’s Opera may be supposed to have 
been some compensation for the neglect and ingratitude 
of the court. When shewn to Cibber at Drury Lane, 
it was rejected ; it was then carried to Rich; and, as 
was ludicrously remarked, had the effect of making 
Gay rich, and Rich gay.” 
At length Gay nia | himself an asylum for life in 

the house of the Duke and Duchess of Queensberry. 
The Duke is said to have undertaken the management 
of his money, in consideration of his want of econo- 
my, and to have allowed him only enough for his ne- 
cessities. But even the affectionate attentions of the 
Duke and Duchess failed to soothe the mind of Gay 
into a state of complacency; his disappointments at 
court preying on his spirits, he fell into his old distem- 
per, an habitual cholic, in which state he languished 
with many intervals of ease and health, till a violent 
fit hurried him to the grave with unusual precipitancy. 
He died on the 4th December 1732, and was buried in 
Westminster Abbey. Pope sums up his character as 
follows: ‘ Gay was a natural man, without design, 

. who spoke what he thought, and just as he thought it ; 
and was of a timid temper, and fearful of giving offence 
to the great.” . : 
' Gay. dying without a will, his two maiden sisters in- 
herited what he left ; amounting to £2000, besides the 

. profits of his opera of Achilles. 
- Although the genius of Gay was not of the highest 
order, or deeply inspired, yet it was not destitute of 
originality ; ‘aa he must be allowed to be the inven- 
tor of the ballad opera, a new species of composition, 
which has long kept possession of the stage. We 
have the followin account of the origin of the Beg- 

s Opera, in the words of Pope: “ Dr Swift had 
faa cbueteitig Gass to Mr Gay, Ohat an odd pretty 
sort of a thing a Newgate pastoral might make; Gay 
was inclined to try at such a thing for some time ; but 
afterwards thought it would be better to write a comedy 
on the same p This was what gave rise to the 

ar’s O ‘He | on it; and when first he 
mentioned it to Swift, the Doctor did not much like 
the project. As he carried it on, he shewed what he 
Wrote to both of us, and we now and then gave a cor- 
rection, or a word or two of advice; but it was whol- 
ly of his own writing. When it was done, neither of 
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us thought it would sticceed. We shewed it to Con- Gay, 
greve, who, after reading it over, said, it would either Gazette 
take greatly, or be d——d confoundedly. We were all, ““Y7"" 
at the first night of it, in great uncertainty of the event, 
till we were very much encour. by overhearing the 
Duke of Argyle, who sat in the next box to us, say, 
* Tt will do, it must do, I see it in the eyes of them,” 
This was a good while before the first act was over, 
and so gave us ease soon; for that Duke, (besides,his 
own taste), has a particular knack, as any one 
now living, ih discovering the taste of the public. He 
was quite right in this, as usual; the good nature of 
the audience appeared stronger and stronger eyery act, 
and ended in a clamour of applause.” 

It is generally known that the run of this piece was 
gnualtally great in London, andallover England. The 
ladies carried about its songs in fans, and houses were 
furnished with it in screens; besides, it expelled fron 
England for that season the Italian opera, which had car~ 
ried all before it during ten years. Of the merit of this 
performance when it was published, there were a Met J 
of opinions. By some it was commended for the excel~ 
lence of its morality, placing vice in the strongest and 
most odious light; while it was censured by others as 
giving countenance to crimes, by making a highwayman 
the hero, and dismissing him unpunished. Swift was of 
the former opinion, and Dr Herring, Archbishop of 
Canterbury, was of the latter, After the representation 
of the Beggar's Opera, the number of robbers is said 
to have greatly increased. But perhaps this play, writ- 
ten merely for amusement, was not intended by its au- 
thor for any moral purpose ; yet, in our opinion, such a 
representation is more calculated to inflame than amend 
the bad passions of our nature. ‘The picture of a cri- 
minal who converts the horror of a prison into.a scene 
of merriment and debauchery, and consumes those 
hours that are given him for repentance among his cups 
and prostitutes, can have no good effect upon an au- 
dience. And though perhaps, as Dr Johnson observes, 
highwaymen and housebreakers seldom frequent the 
playhouse, yet the latent seeds of robbery and pillage 
may spring up the more readily from viewing highway- 
men digni as heroes, and hearing their speeches 
made the theme of popular applause. Some such ob- 
jection as this, (either moral or political,) prevailed with 
the Lord Chamberlain, who prohibited a second part 
which Gay produced under the name of Polly; he was, 
however, no loser by this repulse, as he gained thrice 
as much by a subscription, on publishing the latter, as 
he did by the publication of the former. : 

From the variety of his hares ase Gay may be 
reckoned a writer of versatile talents, though perked 
not equally well qualified to shine on every subject. he 
attempted. His Fables appear to have been with hima 
favourite work ; he published oné volume, and left be- 
hind him another. They are told with liveliness ; their 
versification is smooth, and the diction happy. The 
origin of the Shepherd’s Week is somewhat singular, 
Steele having praised Philips’ pastorals, as yielding 
only to those of Theocritus, Virgil, and Spenser, Pope, 
who was a competitor for fame in this way, piqued at 
the comparison, incited Gay to write his Shepherd's 
Week, in order to prove that if nature be scrupulously 
followed, rural manners must be delineated as 
and ignorant. But Gay mixed so much truth fea na- 
ture with the coarseness and humour of his composi- 
tions, that his rals became generally popular as 
just i eae of country manners. | (Ww. T. 
GAZETTE, or Newspaper, is a term derived from 

Gazetta, a species of coin formerly current at Venice, 



Gazometer which was the ordinary 

os 
—\— 

Engraved 
gems. 

Substances 
chosen, 

GEM 
price of the first newspaper 

printed in that city. The first Gazette is said to have 
been published at Paris in 1631. The. first English 
Gazette appeared at Oxford on November 7, 1665, in a 
folio half sheet. When the court removed to London, 
it was called the London Gazette. 
~GAZOMETER. See Cuemisrry, p. 155; and Gas 

Licuts. ' 
- GELATINE.. See Cuemisrry, p. 130. 
GEMS. This appellation is employed in two differ- 

ent senses: first, in denoting jewels or precious stones, 
which, from rarity and beauty, have always been high- 
ly prized by mankind ; secondly, in characterizing stones, 
which, though not of the former description, are sculp- 
tured or engraved with various subjects, and more es- 
pecially if executed by the ancients. But the name of 
gems is likewise applied, in a less appropriate significa- 
tion, to artificial compositions designed to imitate the 
finer precious stones, either when polished ‘in the natural 
state, or when they have passed through the hands of 
the engraver. In our article Minrraoay, we shall 
have occasion to consider the subject of precious stones 
at some length, and we shall at present confine our at- 
tention to the subject of Engraved Gems. 

It is probable that no stone of sufficient hardness was 
excluded from receiving the engravings of the ancients; 
but it has been doubted whether they were acquainted 
with the means of cutting the diamond, or sculpturing 
the emerald and topaz. Much difference is experienced 
in working hard stones: the emerald is only to be con- 
quered by uncommon patience, and a long time is re- 
guisite to produce a.good engraving. The Eastern na- 
tions are unacquainted with the proper method of cut- 
ting and polishing the diamond ; and it is said that little 
more than a century has elapsed since the means of dis- 
posing its lustre to the greatest advantage in brilliants 
was discovered, The ancient Jews, in the days.of Aa- 
ron, according to Scripture, could engrave on dia- 
monds ; and if the same art was unknown to the Greeks 
or Romans, they were sufficiently acquainted with the 
use of this stone in cutting other jewels. But if we 
consider the ingenuity of the Greeks and Romans, it 
is not unreasonable to conclude, that they frequently 
engraved on precious stones. There are indeed few 
instances of the fact: thousands of their works must 
have perished many centuries ago, and many are still 
to be brought to light. Yet it is affirmed, that the art 
of polishing the diamond, as it now. appears, is not of 
anterior date to. the year 1456, and that engravings 
upon it belong exclusively to the moderns, having been 
attempted only about the succeeding century. In the 
year 1500, Ambrose Caradosso, an Italian, engraved 
the portrait of a father of the church on a diamond, 
which he sold to Pope Julius II. a great patron of the 
arts, for £5500, an immense sum at that period. His 
example was followed by subsequent artists, and dia- 
mond dust was used in reducing this gem itself. 

The substances most frequently sculptured by engra- 
vers, both ancient and 9, vy are rock crystal of dif- 
ferent colours, jasper, calcedony, cornelian, onyx, blood 
stone. Rock crystal, which is well known, is not consi- 
dered of sufficient hardness, and the same has been ob- 
served of malachite, which is also sometimes used. 
Jasper is found in great, variety, as well in appearance 
as quality, and in pieces of large dimensions ; none but 
the finest and most compact is employed; and this oc- 
curs both in the colder and warmer climates. Cor- 

nelian and calcedony are so nearly allied, that their 
names are mutually interchanged according to the tinge 
which either exhibits ; but the latter, which is also cals 
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led white cornelian by lapidaries, is to be distinguish- 
ed by a greyish-white colour, ing marks which 
resemble the scoopings of a knife on wood, and occa= 

sionally exhibiting a sky-blue colour. The ancients 
are supposed te have obtained the best species by the 
route of Carthage, from the mountains of st ind 
menes in Africa, and also from Thebes. One of their 
most favourite stones was the cornelian, on which all the 
ingenuity of their art has been anxiously bestowed: its. 
colour, hardness, and texture, are the most favourable 
for delicate engravings, and it seems to have been diffa- 
sed in much greater abundance than any other. This 
stone is seen of differerit shades, from’ cherry red to 
flesh colour, and sometimes of a yellowish tinge, or 
brownish colour; but exposed to moderate heat it be- 
comes white. The ancients divided it into two spe- 
cies, male and female, the latter being pale yellow:; and 
they obtained both from India, Arabia, and other parts 
of Asia, as well as the Mediterranean islands, At pre= 
sent the finest cornelians come from the east, - 
larly the Indian peninsula, where they are found from 
the size of a nut to several inches in diameter, and con- 
stitute a considerable article of traffic: the Dutch also 
brought a quantity from Japan, during the subsist- 
ence of their trade with that island. A large propor. 
tion of ancient and modern engravings are executed on 
beautiful cornelian, the colour of which may be deep- 
ened and improved by the proper application of heat, 
The onyx has been esteemed valuable since the ear- 
liest periods of Jewish history, from the singular com- 
bination of its colours ; and it was equally prized by the 
Greeks and Romans, who applied it to their most va- 
luable works of art. This stone is considered a calce« 
dony, the colours of which are disposed in alternate 
zones or strata. Generally they do not exceed two or 
three ; five or six are extremely rare. The proper 
gems of onyx consist of parallel zones, as these only 
can be worked to advantage ; but there are other two 
varieties with undulated zones, or concentric nuclei, 
resembling the eye of animals. Where the stripes are 
of various colours, lapidaries commonly call the stone a 
sardonyx, a vague and indefinite appellation, and used 
in another sense by mineralogists, But some appl 
the name of sardonyx where the ground is peti 
and that of onyx where it is white. It is not known 
where the latter was obtained by the ancients, but it 
is now found principally in Germany and Scotland. 
Artists have ingeniously disposed of the combination, 
articularly in sculpturing cameog or figures in res 
ief : a white subject appears on a dark ground; or 
if there be three colours, the third is artfully con- 
verted to drapery, or some accessory of the general 
design. This may be easily understood on reflect« 
ing, that the thickness of each zone is worked so as 
to leave one surface entire, or penetrating still deeper, 
the artist avails himself of two. M. Mariette speaks of 
a of this kind, consisting of four equidistant zones 
of different colours, describing four ellipses within each 
other in as great perfection as if drawn mathematically ; 
and in the centre was engraved a small figure of a Bac« 
chante adapting his footsteps to the sound of his lyre, as 
if it had been a picture fitted into a frame. The i ; 
onyx said to exist, is an oval of eleven inches by nine,, 
on which is sculptured the apotheosis of Augustus in. 
four zones, two of which are brown and the others 
white. Several stones of the same species have attracted. 
the particular notice of antiquarians : such is the Bruns~ 
wick vase six inches in height, representing Ceres in 
quest of Proserpine ;. Venus on a marine animalsurround~ 
ed by Cupids, engraved upon an onyx of two zones > 
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Marcus Aurelius and Faustina in one of four zones, 
* two white, and two of lilac. Many are wont to consi- 
der the finest works of art as insipid when not diversi- 
fied by colour ; but this objection is removed by the 

_ onyx, and it has hence been in great request both amo 
fas ancients and ourselves. Seipio- Atticattt, reat 
‘ing to Pliny, first brought it into notice. Engraved 
gems of two colours, as the onyx; are called cameos, a 
word of uncertain etymology. It is more or 
plied to such subjects as are in relief or elevated, 
all hollow vings are called intaglios, a name adopt- 
ed from the Italian, or in French en creux. Some artists 
are inclined to distinguish an onyx with a red ground 
as the cornelian onyx. The ancientsseem to have been 
well acquainted with blood stone, called heliotrope by 
them,.and on the continent at present, speckled agate. 
"There are two species in use with engravers, one of 
which has the und, of deep green irregularly 
sprinkled with specks, and not opaque. Tt is found 
in Siberia, Sicily, Germany, and likewise in Scotland, 
in considerable pieces, but of very unequal quality’; 
and the red which is thought to be iron, sometimes se- 

tes from the substance of the stone, Engravers 
ve here, as in the former instance, availed themselves 

of colour ; and M. Brard acquaints us, that there is 
a gem, though not antique, in the national library at 
Paris, representing the head of Christ under flagella- 
tion, where the crimson specks imitate the drops of 
blood, In the other species, the ks are so nume- 
rous, that at a little distance the whole stone appears 
of a reddish cast, Besides these, the art of engraving 
has been exercised on many other stones, even on some 
which, from. softness and the intermixture of colours, 
were ill adapted for it. 

icient na- Before alluding to the subjects represented by engra-~ 
which ying on stones, a few words may be said of the nations 
°” among which it was anciently practised ; and here it is 

natural. to expect the utmost diversity according to the 
progress of the arts. The Egyptians had Seah buts in 
intaglio and relief, but more commonly the former ; 
and those preserved are for the most part called scara- 
bei, from the figure resembling a beetle, consisting of 
green jasper, cornelian, and caleedony. The Jews per- 

red engraving from the Egyptians among 
whom they dwelt, and some notices respecting it are 
preserved in sacred writ, while describing the decora- 
tions of the high priest. Of the jewels which were in 
the ephod, Moses. was directed to take two onyx stones 
and grave on them the names of the children of Israel, 
six of their names 6n one stone, and the other six names 
of the rest on the other stone, according to their birth. 

With the work of an engraver on stone, like the en- 
gravings of a signet, shalt thou engrave the two stones 
with the names of the children of Israel.?* The 
Greeks, before the decline of their own country, and 
afterwards when their artists were under the patronage 
of the Romans, have been much more eminent for 
their gems than all the other nations.of antiquity. The 
most refined taste for the arts prevailed among them : 
they excelled alike in architecture, sculpture, and paint- 
ing ; and almost ‘y succeeding artist has. formed 
his works after, their ee hae hye seal-en- 
graving at. a remote period, though it-does not a 

__ to have been dake: for ne are told, that read 
of Solon prohibited engravers from keeping or making 
copies of seal-rings; and Mnesarchus, the father of 

jreek ar- Pythagoras, was a seal engraver. The names of man 
lebrated artists’are preserved on their works, whic 

M. Millin, a learned antiquarian, has endeavoured to 
arrange in. chronological, order F an undertaking of 
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nides, 
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much difficulty, and one that can never be free of Gems. 
doubt. But the catalogue given by him of the Greeks 
and later engravers being long, we can only. make a 
brief’ excerpt from it.. Those who flourished anterior 
to the era of Alexander} he supposes, were Theodore: 
of Samos, who ved alyre on a famous emerald 
belonging to the king Polycrates, 750 years before 
Christ, which the owner, to ‘mortify himself, threw 
into, the sea; Mnesarchus, none of whose works are 
extant; Heius, Phrygillus, Thamytos. Pyrgoteles was 
cotemporary with Alexander, who is reported to have 
issued an edict prohibiting all other artists from engra- 
ving his effigy. Between the era of this sovereign and 
the stan age, are enumerated Admone, Apollo- 

ycletes, who was also’a statuary, Tryphon, 
whose period is well ascertained, and: others, They 
become still more numerous on descending later; Au- 
lus, Chronius, and cially. Dioscorides; to whom 
some of the most beautiful works. are ascribed, and 
who engraved the Roman emperor Augustus. Alpheus 
Ehvodus, Antiochus, Apolian, flourished in the age 
of his more immediate successors ;\ but the exact era of 
the. greater number cannot be ascertained. Some of 
the most celebrated of these are Aetian, Agathemeros, 
Allion, Apollodotus, said to be the first engraver who 
added his profession to his name ;'Pamphilus, whom 
some have supposed a pupil of Praxiteles, and who en- 
graved upon an amethyst Achilles playing on‘a lyre; 
Teucer, Carpus, and others, whose names would pro- 
tract the catalogue to-a great: length: Among the Ro- 
man artists, M. Millin includes all those whose-names 
do not appear of Greek origin, or.are written in Latin ; 
such as Aquilus, Felix, Quintillus, Rufus, and’a few, 
but not many more.. The Greeks still preserved their 
taste for engraving on fine stones during the earlier 
part of the darker ages; nor was it obliterated entirely 
from among the Romans. But the doctrines of Chris-. 
tianity, which gradually spread over the eastern and 
western empire, were adverse to the art, from discoun- 
tenancing images ; and those again being supplanted in 
the seventh century by the Mahometan religion, it may 
be said to have entirely disappeared. Here the history 
of ancient gems concludes; because the empire of the 
ancients was overrun by barbarians, the arts-sunk into 
insignificance, and those that had shone with the great- 
est arr were obscured in the gloom of ignorance. 

In retracing the qualities of the gems anterior to the 
first centuries- of Christianity, we find the Egyptians 
did not produce any works of excellence; their en- 
gravings.were principally symbolical, or representing 
rude figures of their divinities in partial humar shape, 
or the animals that they worshipped. The Jews are 
said only to have written names. The Etruscans pre« 
sent few if any works of skill, or of much interest. But 
what remains of Grecian workmanship, or that of the 
Romans in their zenith of refinement, exhibits beauty 
and perfection belonging to.no other people. Wherever 
the arts are patronised they flourish ; for mankind, al- 
ways guided by self-interest, will soon discover the way 
to celebrity. Many circumstances conspired to encou- 
rage engraving in Greece: The opportunity. of receiving 
the best materials from foreign nations; the historical 
events of their own advancement to power-; the va- 
riety, complication, and allurements of their religion, 
all contributed to afford an. infinite variety of interest. 
ing subjects, The taste for gems may be called origi- 
nal with the Greeks: Among other nations, it is rather 
to be deemed imitative, and to have beem introduced 
along with a taste for the various arts. The Greeks 
chose many interesting subjects; the heads of emis 
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nentmen ; their divinities, with their adventures €i- 
ther in heaven or on earth ; historical events, which 
were transmitted to posterity ; and the like. They 
were particularly successful in the beautiful represen- 
tation of the human body naked ; and they always pre- 
ferred pictures undisguised by drapery.’ They were 
masters in engraving animals either in a passive state, 
or when animated with rage and ferocity. . Dioscorides 
engraved naked figuresatRome; but'the Romans, whose 
works do not bespeak the same character as those of the 
Greeks, generally conetaled them in dra These 
nations produced works in relief and intaglio ; and there 
are rare examples of)gems being engraved on both 
sides. The artist just alluded to, worked in very slight 
relief, which is reputed tobe of extremely difficult ex- 
-ecution ; but many figures rise highly prominent ‘on the 

em. It has been supposed by the learned, that the 
reeks had better models than have fallen to the lot of 

‘the more modern nations. ‘To judge by the heads 
- alone which we see on engraved stones, and particular- 
ly by those which unquestionably are portraits, their 
~models abounded in. beauties rarely found among our 
‘selves. The set of the eyes, the figure of the nose, the 
smiling lips, the majestic countenance, in short, those 
undefinable graces, which are the offspring of internal 
sensation, never were the fruit of the artist’s imagina- 
tion only. The work declares, that he must have be- 
held them in his: model, and that nothing ae ae to 
him but to make a faithful representation: The Greeks 
‘besides had another advantage in being able to study 
the proportions and attitudes of the human body. Far 
irom being disgraceful to appear naked in public, the 
most distinguished characters contended for the prizes 
‘bestowed for wrestling, running, and similar exercises. 
‘Many opportunities were thus presented for artists to 
examine the natural motions: of the person, far prefer- 
able to the constrained or languishing postures of our 
mercenary models, . Their draperies too were so.simple, 
that we might affirm they were devised to betray the 
human figure itself’; and of this we are so well aware, as 
invariably to adopt them when dignity or expression 
are required.”? 

Amidst all the variety of subjects represented on 
gems, it is not wonderful that antiquarians should be 
led into errors and controversies ; of which, a notable in- 
stance appears in Michael Angelo’s seal, now preserved 
at Paris. By one, this subject is supposed to be Alex- 
ander the Great represented as Bacchus; by another, 
it is thought a religious procession of the Athenians ; 
and there are others, who suppose it simply a vintage, 
-or sacrifical rites relative to the conquest of India. But 
it is said to be proved, that instead of beg an antique, 
this gem was engraved by an intimate friend of Michael 
Angelo himself; which is sufficient evidence of the un- 
certainty relative to ancient engravings. The seal is 
a cornelian ; it was bought by the keeper of the ca- 
binet of Henry IV. of France for 800 crowns; and 
Louis XIV. having afterwards acquired it, frequently 
wore it as aring. Specimens of Greek workmanship 
are always more anxiously sought by those who appre- 
ciate the arts of antiquity. 
We can scarcely recognise the appearance of gems, 
fove the revival of the art of engraving among the 

Italians in the fifteenth century. It experienced seve- 
ral fluctuations during those which succeeded, but was 
at length completely re-established, and’several masters 
have produced works which almost rival those of the 
ancients: The names of Dominico de Camei, Maria de 
Peseia, Caradosso; Taghiacarne, Valerio de Vincenti, 
and: more vecently Sirleti, who died in the year 1737. 

This artist claimed ‘his descent froma ‘catdinalof the 
same name, who had distinguished himself in ecclesias~ 
tical affairs ; he was a goldsmith, as well as an engraver 
on fine stones, and the style of his perform bears 
a close to that « (ay Giese Aint dau. 
titude of subjects, he engraved the Apollo Belvidere, 

sack. Gtabeid the Farnese Hercules, the rest of the 
preserved at Rome ; but his chef d’ewvre is esteemed 
the groupe of Laocoon on an amethyst. The art has 
been successfully cultivated in that pig i 
most recent times, by Santarelli, Capperoni, 
by a female artist, Signora Talani, of great celebrity in 
Rome. France-has produced some engravers, 
though the hare 8 Mien they have displayed has been 
less permanent than in Italy; but the best was proba« 
bly M. Guay, a native of Marseilles, who flouristied ir 
the middle of the preceding century, and is extolled iy 
Gori as opijicum gemmarum decus et ornamentum. He 
studied first at Paris, next at Florence, and afterwards 
.at Rome, where not shncere gs his profession in imita~ 
ting the chosen productions of the ancients. After re- 
turning to his native country, he was appointed engra- 
ver of fine stones to the king ; and with his decease the 
art is considered to have expired in France, until re- 
stored under the patronage of the National Institute, 
in awarding a rng to M. Jeuffroy in 1810. There 
are very few, i any, of the arts in w ich the Germans 
have not excelled ; indeed, they seem to stand pre-emi- 
nent among the moderns for mechanical ingenuity. Yet 
their first engraver on gems, Henry Enghelhart, was on- 
ly a cotemporary of Albert Durer, One of the best was 
Laurence Natter, a native of Biberach in Suabia, who 
followed the profession of a jeweller both there and in 
Switzerland ; then travelling through Italy, he esta 
blished himself at Venice, devoting his attention exclus 
sively to engraving s. After visiting England, he 
repaired to Denmark and St Petersburg. In Den- 
mark he engraved several of the royal family, especial« 
ly the Princess Royal, whom he represented on an oval 
black and white onyx, three inches long, and in relief 
so prominent, that the head projected about half an 
inch from the stone. He next engraved an elephant, 
for one of the royal orders, also in relief, on an orien« 
tal jasper, which being of different colours, enabled 
him to make the elephant and a man mounted on it 
white, the tower reddish on its back, and the feet of 
the animal darker, while the ground of the whole was 
a fine deep green. Natter was treated with particular 
regard by the King, Christian VI. who assigned him an 
apartment in his palace, and bestowed upon him va- 
luable presents when he departed for England, where 
he died in the year 1763. Natter was the author of a 
treatise on gems, wherein he draws a comparison be- 
tween the works of the ancients and the moderns, and 
lays down the principles of the practical . 
It has been erroneously maintained, that he is the only 
author who does so ; but-in a treatise by M. Mariette, a 
few years anterior, it is discussed still more at large: 
Both these works are extremely useful to the artist and. 
antiquarian. 

the 
ga, and | 

of the art.. 

é 

os 

~—— es 

Modern gems, by common consent, are judged infe- Counter 
rior to those of antiquity, and hence many attempts have gems. _ 
been made to substitute fictitious gems for those which 
are real, This is accomplished by two or three different 
methods: the improvement of a stone, which is really 
precious,—the imposition of an absolute counterfeit of it, 
—or the insertion of the name of an ancient engraver on 
a production of modern origin. This last expedient is 
by no means uncommon ; and some of the most repu- 
table engravers are accused of lending their assistance 
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_ to the fraud, which may be detected, at least in some 
instances, in the inferiority of the spurious work com- 
pared with that of the master. The beauty of the gem 
should always spe iy with his celebrity ; and, if a 
number should be o under the same name, strong 
suspicions may be entertained whether they be _ge- 
nuine, because ing on hard stones is a tedious 
and difficult art. The principal engravers, for the most 
part, employed themselves only on the finer stones ; 
and therefore the names of these annexed to stones of 
inferior quality render them doubtful, especially if as- 
cribed to the Greeks, or if they are of indifferent exe- 
cution. Greek engravers inscribed their names in their 
own characters, which are borrowed by the Romans 
for the same purpose; and even modern engravers 
have not hesitated to use Greek characters on the 
works from which they themselves expected to gain ce- 
lebrity. ‘The most common deception is the insertion of 
a rated name on a gem, ancient or modern, where 
it is entirely wanting; and the artists most successful 
here were Natter, Pichler also a German, and Sirleti. 
The first of these rather appears to. defend the prac- 
tice ; for he observes, “ Scarcely had I arrived at e 
when the Chevalier Odam engaged me to copy the Ve- 
nus of M. Vettori, and convert it to a Danae, adding 
the name of Aulus. I afterwards sold this production, 

' though a trifle, to M. Shwanav, who was then governor 
of a young prince, and he seemed to prize it highly, 
knowing it to be in my style. I have no hesitation in 
avowing, that I still continue to. make similar copies 
whenever they are commissioned ; but I defy all the 
world to convict me of having sold any one of them as 
an antique.” A gem with a counterfeit name was sold 
in. 1749 for 450 Roman crowns, to a Polish nobleman, 
who presented it as genuine to the Marchioness of 
Luneville.. Precious stones are of unequal value, from 
their faintness or intensity of colour, which has led to 
different methods of improving them. This is gene- 
rally done by heat, which, if applied in a proper degree, and sufficiently regulated, has sometimes an admirable 
effect. From the uniform beauty of the ancient corne- 
lians, and the great inequality of the modern, it has been 

there was some method of purifying them, as is alluded to by Pliny. The Japanese are said to possess 
ee and it is ery se — e pale 
yellow of a species bearing little value, to a fine glowin red. Gems being tran: nt, their colour is affected by 
that of the substance whereon they rest ; and hence the variety of foils employed in setting them, which may de- ceive an uskilful person. But a more ingenious kind of deception is practised, in interposing the thinnest 
possible layer of any colour between two pieces of fine rock crystal, which’ counterfeits the real gem. Many tules are given for the detection of frauds ; but they are of dificult acquisition, and can be learned only by 
practice, 

Independent of these ex 
cient gems, or in improvin 
stones, the imitation of the ke 

ients in counterfeiting an- 
the appearance of 

atter has been carried to a very great ere as forming a branch of experimental. i eca acquaints us, that Democritus had discovered the art of making artificial emeralds ; but, in the opinion of Professor Beckmann, this was nothing 
more than giving 
rock crystal. Pliny mentions several artificial stones ; and Trebellius Pollio relates, that Gallienus, enraged at a deception in selling “ certain glass gems to his wife for real jewels,” punished the cheat with castration $ and when the byestanders expressed their surprise, he ordered the crier to proclaim, imposturam fecit et passus 

M 8. 
est. The difficulty of resenrap.n. + grag in extreme puri« Gema 

a green colour by cementation to. 
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ty, was in itself a sufficient guide to colour it in imi- 
tation.; and this art was untionbtediy known from an early age. At Alexandria, the glass manufacture was 
in high repute, which is corroborated by an Egyptian 
priest presenting several glass cups, sparkling with every colour, to the Emperor Adrian, who valued them so metly, that he allowed them to be used only at fes« tivals. The coloured glass of this city was ascribed b 
Strabo to a kind of earth found in the ightiodtaole 
Many of the antique fictitious gems, or pastes as we more commonly denominate them, are preserved ; and the art seems to have been one of the few which was not lost during the darker ages. Heraclius, an author of the ninth century, gives directions, in uncouth La« tin verses, how to imitate ious stones after this 
manner, in a treatise de Artibus Romanorum. We do 
not know what perfection was then attained ; but the imitations were so successful, or the people so unskil- ful, that coloured glass passed current for the pre~ 
cious original, and donations were unsuspectingly 
made by crowned heads of this as of the most valua~ 
ble substance. A celebrated vase belonging to the ca« 
thedral of Genoa was believed to be a real emerald du- 
ring centuries, and, on a certain emergency, was pled~ ged for a. sum equivalent to £30,000 sterling, Natter, 
one of the most skilful modern artists, was long decei« 
ved by a composition in imitation of onyx. The sura face was blue, with a black ground, and the whole so 
intimately resembled a natural production, that it was 
not before some accidental circumstance induced him 
to put it to the test, that the truth was ascertained, An antique green. paste belonged to the same artist. 
with a white zone in the middle exactly like an onyx,. 
and which did not undergo any alteration from heat. 
The ancients were, besides, acquainted with the art of compounding such party coloured pastes of large size, . @vhich they are supposed to have accomplished by dip= 
ping a black, blue, or brown lump of glass ina mass 
of milk-white enamel glass, and blowing it into its proper form; then the outside being cut away, the fix 
gures required were represented in relief. Mr 
says, that. something of the same kind is at present 
practised in the glasshouses of Bohemia. The art of. 
making fictitious gems was revived and carried to an 
uncommon degree of excellence by ingenious chemists. of the seventeenth and: eighteenth century, whereby. 
the most accurate imitation of precious stones, combined 
with antique engraving, has been effected, Neri, Kun-. 
kel, and particularly Orschall, who all flourished in the 
former period, made important improvements ; but the 
two latter seem to have attended more to the imitation. 
of a ruby colour, which was considered most difficult to, 
obtain, and was then the subject of animated ‘controver« 
sies, 

regent of France, and who has left a tract on the subject 
in the Memoirs of the Royal Academy for 1712 ; Lippert 
of Dresden, originally a glazier ; Riffenstein at Rome 3 Dr. 
Quin of Dublin ; James Tassie of Glasgow ;. and a fe. 
male artist, M. Feloix, who of late years carried on the - fabrication of artificial gems with great success in Paris, 
To these names must be added thatof M. F ontanieu, 
who, by a numerous series of experiments, has explain- - 
ed an improved method of making pastes for every difs 
ferent species of stone. Tassie perhaps extended the 
art farther than any of the rest; for, availing himself of 
the skill and industry of others, he collected no less than 
15,000 subjects, originals, counterfeits, and im pressions, 
the whole of which he seems to have imitated, This artist - 

ies were succeeded by Homberg, an eminent Modern 
_ chemist, who was patronised by the Duke of Orleans, artists. 
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was born in Scotland, and practised modelling and sculp- 
ture in Dublin during three years preceding 1766. He 
then repaired to London,where, amidst the study of vari- 

princi- 
pally to the composition of coloured pastes and artificial 
gems. The former were first brought into repute by 
the London jewellers, employing them for ornamental. 
purposes ; the latter consisted ofa beautiful hard white 
enamel, which struck fire with steel, and was not affect- 
ed by heat... Tassie carried on an extensive traffic in 
these fictitious gems, which he sold from eighteen pence 
to two guineas, according ‘to the quality ; and the late 
empress of Russia, a liberal patron-of the arts, commis- 
sioned:a:complete set of his whole collection. This he 
executed ina masterly manner, imitating original gems 
where circumstances admitted of it, *where ‘other- 
wise the pastes were chiefly transparent; and cabinets 
containing them are now im the imperial -palace of 
Czarsko Celo. As public fashions are fluctuating, pastes 
began to ‘lose their value, and fictitious engraved gems 
are at present in little repute in Britain, though imita- 
tions of precious stones are still worn as personal orna-~ 
ments, 

The. practical part of the art of making fictitious 
gems, in so. far as relates to colour and consistence, is 
amply explained by M. Fontanieu, from whose work 
we:shall quote a few observations, as his principles have. 
received general approbation. M. Fontanieu’s primary 
object was the discovery of a colourless base, constitu- 
ting the elements of all gems, which, by the addi- 
tion of metallic oxides, would imitate their ive 
tinge ; and he found it might be obtained from diffe- 
rent siliceous substances, pure sand, flint, pebbles, or 
rock crystal. Any of these, such as crystal or pebbles, 
being pounded, are put into a crucibleand heated red 
hot ; the contents are emptied into a wooden bow! fill- 
ed with clean cold water, and being shaken from time 
to time, the lighter particles of extraneous matter es- 
cape and rise to the surface, while the rest, together 
with any metallic particles, remain below. The water 
is.then decanted, and the mass being dried and pound- 
ed, is sifted through a sieve of the finest silk, after 
which the powder is digested four or five hours in the 
muriatic acid, shaking the mixture frequently. Having 
poured off the acid, a pure vitrifiable earth remains, 
which, being frequently washed, is again dried and 
sifted when it becomes fit for use. From the earth 
now obtained, M. Fontanieu formed six different bases, 
of which the fifth seems to be that which, in respect of 
quality, is preferred by himself; and his proportions are 
all calculated in parts of eight ounces each. The first 
base is formed by 20 ounces of lead in scales, 12 ounces 
of prepared rock crystal or flint, 4 ounces of nitre, 4 
ounces of borax, and 2 ounces of arsenic, which being 
well pulverized: and mixed, are melted in a Hessian 
crucible, and poured into cold water. The mass is melt- 
ed again a second and a third time, always in a new 
erucible, -and after each melting poured into cold wa- 
ter as at first, taking care to separate the lead that may 
be revived. This forms the first base. The second is 
obtained from a mixture of 20 ounces of white ceruse, 8 
ounces of prepared flint, 4 ounces of salt of tartar, and 
2 ounces of calcined borax, all melted ina Hessian cru- 
cible, and poured into cold water. The melting must 
be repeated, and the mass washed a second and third 
tinie with the same precautions as before. A com- 
pound of 16 ounces of minium, 8 ounces of erystal, 4 
ounces of nitre, and 4 ounces of salt of tartar, consti- 
stutes the third base, being treated as in the precedin, 
examples, The fourth is formed by 8 ounces of call 
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crystal, 24 ounces of calcined borax, 8 ounces salt of 
tartar mixed and melted together, and poured inte 
warm water. The mass being dried,:an equal quanti- 
ty of minium is to be added; and the whole repeatedly 
melted and washed as before. Fifthly, a base judged by 
the author as one of the finest ine compositions, ° 
and called by him the Mayence base, is procured in the’ 
following manner: Eight ounces of rock crystal, or: 
flint pulverised, is baked with 24 ounces of salt 
of tartar, and the mixture left to cool. It is afterwards: 
poured into a crucible of hot water to dissolve the frit, 
and the solution is received into a stone ware and 
the nitrous acid added until: it no longer effervesces. 
The water being decanted, the frit must be washed im 
warm water until it ceases to have any taste ; and the 
frit being then dried and mixed with 12 ounces:of fine 
ceruse, or white lead in scales, the mixture is to be well’ 
levigated with a little distilled water. An ounce.of cal+ 
cined borax is now -to be added to twelve ounces of: 
this powder when dried, the whole well mixed in a 
marble mortar, then melted and poured into cold water, 
in the same manner as in the rest of the bases a’ 
described. After repeating these fusions and lotions,: 
and the mixture being dried and. pulverised,. five 
drachms of nitre are to be added, and the whole Son 
melted for the last time, a mass of crystal will be found - 
in the crucible with a beautiful lustre. | Lastly, a very 
fine white crystal may be obtained from eight ounces) 
of ceruse, two ounces of borax finely powdered, half.a. 
grain of manganese, and three ounces of rock crystal 
treated as above. vessanl er 

The colour of artificial gems is obtained from me-’ 
tallic oxides, a fact that must have been almost coeval 
with the discovery of vitrification; but the opinion of. 
chemists has differed as to their proportions and,com- 
binations. The diamond being colourless, is. imitated 
simply by the Mayence base ; and M. Fontanieu gives» 
ig =r for making all other fictitious gems, of aie 
the following are examples. | The oriental topaz —— 
pared by adding five drachms of antimony to ur 
24 ounces of the first and third base: the amethyst, 
by taking 24 ounces of the Mayence base, to which are. 
added for colour, four drachms of manganese, he 
ed by being exposed to a red heat, and quen in 
distilled vinegar ; then dried and powdered, and passed 
through a sill sieve, and also four grains of precipitate ~ 
of cassias. The hyacinth is obtained from a base. of. 
prepared rock crystal, and two drachms 48 grains ad-’ 
ded for colour. ‘T’o imitate the beryl, 96 grains:of an-" 
timony;, and four grains of the. calx of cobalt, are ad«, 
ded to 24 ounces of the third base. Precautions, how=" 
ever, are necessary in preparing the oxides; and these 
the author has detailed at length in his original work, 
of which there is an abstract in the Journal de Physique, 
1778. A fictitious turquoise, from a composition by 
M. Sauviac, has pd appeared in France, which is a 
perfect imitation of the original, and the colours pene- 
trate the substance of the mass. It is now ascertained 
that the genuine turquoise is not what may be called an 
original product of nature, but the petrified bone of 
an animal. The same artist, M. Sauviac, has likewise 4 
made fictitious malachite. onmgta 

The quality of artificial gems consists in their abso=. 
late uniformity of texture, , compactness, hardness,and: * 
lustre ; and it is surprising to. what perfection repeated: 
practice has brought the art. Fictitious gems may be: 
detected from their softness, which always yields to the _ 
file, and from their small specific gravity. a Pe 

The artist having chosen his natural gem, it is put. 
into the hands of the lapidary to give it’ surface and. 

* 
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. Next he models the subject in wax, as delicate. 

> ‘as possible, which he means to » in order 
of ‘that he may constantly avail himself of the resemblance, 

*~> or he has some other subject which he is to imitate 
‘before him. His tools are few and simple, consisting 
of a lathe nearly on the same principle as the turning 
Jathe, into the end of the spindle of which he can in- 
‘sert points, knobs, or circles. These project a certain 
distance, and receive a rapid motion from a wheel be- 
low. The gem is fixed with mastic-to the end of 
a small piece of wood as a handle, and the ernie 9 
the subject upon it with a copper point or a diamond. 
It iethen & hiied to the end of ses the tools in mo- 
tion, which, being wet with diamond dust and olive 
oil, quickly grinds off the surface; and, by long per- 

verance, or frequent repetition, produces the outline 
the figure, and thet. the hollow or relief. Frequent 

impressions must be taken in the course of the work, 
to shew where there is any excess or defect ; for the 
slightest error in one part, may occasion the alteration 
of the whole. Stich impressions, however, are neces- 
sary only in intaglios, * not in cameos, because both the 
prominences and depressionsare there obvious tothe eye; 
and éxperienced artists consider it more easy to work on a 
convex surface, from the distance interposed between 
the tool and the hand. rR the most elegant 
curves may be produced with skill and attention, much 
diffieulty is experienced in cutting angles; for the tool 
bei e segment of a circle, can never be closely ap- 

“plied ; and hence all the letters on the ancient gems, 
even of the first masters, are imperfect. 

The tools employed are either of soft irom or copper ; 
and in defect of diamond powder, that of the ruby, or 
other hard stones, may ber ecbetituted. In cutting 
the amethyst, the Bohemian emerald, or crystal, wa- 
ter is used to wet the diamond dust instead of oil. 
Tools of still softer metal, along with tripoli, or rotten 
stone, and lastly brushes, are used in giving’ gems 
their final polish ; but it has been observed, that, in 
this respect, the moderns have never been able to equal 
the ancients. We describe this process in few words, 
but it is a slow and tedious operation, and requires a pe- 
netrating eye, and a delicate hand. Theartist must be 
master of drawing and modelling, and he must be a suf- 
‘ficient naturalist to be intimately acquainted with the 

ies and im ions of the various finer stones. 
Ithough the art of engraving might have been 

ed during the darker ages, it is doubtful whe- 
‘ther the method of giving impressions to paste, with- 
‘out engraving, was not entirely lost. It was revi- 
‘ved, however, by M. Homberg, who, in the year 1712, 
oe it in such a manmer, that ali later ar- 

‘tists have been enabled to follow his precepts. A 
quantity of soft, smooth, red tripoli is pounded in an 
iron mortar, sifted through a fine silk sieve, and set 
aside for use. Another species, called yellow, or Ve- 
netian tripoli, which has a natural kind of unctuosity, 
is then with a knife, and bruised in a glass 
mortar, with a glass pestle, until reduced to a very fine 
powder ; the finer it ts the more favourable for the im- 
pression. The red tripoli is now to be mixed to the like 
consistence of with water, and when moulded 
“between the fingers; it is put into a small flattish cru- 
cible, scarcely exceeding half’an mch in depth, and 

_ little morein breadth at the surface than the size of 
the gem, whose peng is to be taken.* The cruci- 
ble is then to be filled with the paste, slightly pressed 
down into it, and the dry yellow tripoli strewed over 
“its surface. Here the stone which’ is to give the im- 
“pression must be laid, and pressed down so much on 
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the paste, as to give it a oh, Spe and perfect im- 
pression ; and the tripoli is to 
nicely to the edges, with the fingers or an ivory knife. 
After the stone has lain a few seconds to allow the humi- 
dity of the paste to moisten the dry powder of the yellow 
tripoli scattered over it, the operator must raise it eare- 
fully by a needle fixed in a wooden handle, and the 
crucible being inverted, it will fall out, while the im- 
pression remains on the tripoli still adhering to the 
erucible. The stone must now be examined, to ascer- 
tain that none of the paste has come off along with it, 
otherwise there will be a corresponding defect in the 
impression, and the operation must be ted. Ha- 
ving allowed the crucible and paste to dry, the artist 
selects a fictitious of the suitable size to be laid 
over the mould, but in such a manner as not to touch 
the impression, which would thus be obliterated or in- 
jured ; and the crucible being gradually brought near- 
er the furnace, is to be heated until it can no Jonger be 
touched by the hand, when it must be placed in the 
furnace under a muffle, surrounded with charcoal. 
When the gem begins to appear bright, it is the sign of 
being ready to receive the impression. The crucible 
must now be taken from the fire, and the hot gem pres- , 
sed down with an iron implement, to make it receive 
the impression from the mould below it ; after which 
the crucible is to be set by the side of the furnace, to 
cool «gradually without breaking. When cold, the 
gem may be removed, and its edges nipped or grated 
round with pincers, to prevent it from cracking, which 
sometimes happens. Red tripoliis used for the paste 
only from economy, as it is the yellow species alone 
which is adapted for the purpose. Casts of plaster of 
Paris may be substituted for both, made into small 
cakes half an inch thick, and being put into a furnace 
without a crucible, the gem is to be pressed down upon 
it to take the impression. 
Many discussions have arisen among the learned con- 

cerning the use of those ancient gems, now preserved 
with so much care in our cabinets. The beauty and ra- 
rity of natural jewels constitute their principal recom- 
mendation, and they have always been employed as 
personal ornaments, some being more prized than others, 
according to fashion or ideal properties. It has been 
suppose! that engraved gems were applied in the same 
manner, and purposely sculptured for ornaments. 

During some time, there was an ordonnance of 
the Roman emperors, prohibiting the use of rings 
bearing their portraits, the infringement of which was 
little Jess than a capital crime; and we are told of 
the pretor Paulus being exposed to imminent danger, 
from having a cameo representing the Emperor Tibe- 
rius. Mas om seo wisely removed this restriction, But 
the use of those elegant subjects of mythology and 
history, which appear in relief, is less evident, unless 
it had some relation to the religions principles of the 
owner, or was like a picture, designed to perpetuate 
historical events. It is said that the Romans long ab- 
stained from engraving any image of their gods on 
gems ; but adopting the religious fashions of other na- 
tions, they became enslaved by superstitions. Augustus 
sealed with the head of Alexander, and then substituted 
his own, engraved by Dioscorides. Before resorting to 
either, he had sealed with a sphynx, Nero is said to 
have had a seal pe ih with the subject of Apollo 
flaying Marsyas ; that of Pompey represented a lion 
holding a sword ; and the Emperor Galba retained the 
seal of his ancestors, representing a dog on the prow 
of a vessel. Sylla, proud of the capture of Jugurtha, 
caused a representation of the King Bocchus, deliver. 

** An intaglio may be raised into a cameo optically, and vice versa, by viewing it with a microscope which inverts objects. Ep. 
’ nm VOL. X¥. PART 4. 

collected and applied ““v-—” 
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ing up the Prince, to be engraved on aring which he 
Be ai his finger, and always sealed with it; and 
Scipio Africanus did the same to commemorate one of 
his conquests. 

The ancients entertained a great partiality for rings; 
they wore many of the most valuable kinds at a time, 
loading their fingers, in the words of Pliny, with extra- 
vagant wealth, censu opimo digitos onerabant ; and these 
rings, as we have seen, contained either natural jewels 
or engraved gems. Most. pore numerous cameos 
were worn in the same way, merely for ornament, and 
cutting them might simply be a display of art in minia- 
ture, as sculpturing a statue, or painting a picture. But 
they had special collections of gems; as a taste for 
works of nature and art was not inferior at certain pe- 
riods of ancient empires to what now prevails. Czesar 
had a splendid cabinet, which he had collected at an 
immense expence, and of which the pearls of Great 
Britain constituted a valuable portion. This he conse- 
crated to the temple of Venus Genetrix ; and Pompey 
deposited the gems and rings found among the spoils 
of Mithridates in the capitol at Rome. 

With the irruptions of barbarians, the arts were over- 
thrown; and the most ingenious works of antiquity 
were consigned to oblivion. Among those which esca- 
ped, some became votive offerings in the hands of the 
earlier Christians-to the shrines of their saints, and have 
thus been preserved through ages; but by far the 
greater were lost. or destroyed. 

See Pliny Historia Naturalis, lib. 37, 88. Gorleus 
Dactyliotheca. Gorius Dactyliotheca Smithiana. Gem- 
marum antiquarum, delectus ex prestantioribus desumptus 
ue in Dactyliothecis Ducis Marlburiensis conservantur. 
rE Chau et Le Blond, Description des Principales 
Pierres Gravées du Cabinet de M. le Duc d’Orleans. 
Mariette, Traite des Pierres Graveés. Stosch, Gemme 
Antique celate sculptorum nominibus insignite. Natter, 
Traité de la Methode Antique de Graver en Pierres fines. 
Raspe, Descriptive Catalogue of Tassie’s Gems, 2 vols. 
in 4to, Memoitres del Academie Royale, 1712. Orschall, 
Sol sine veste. Fontanieu, / Art de faire les Cristauz, 
Paris 1778, in 8vo; and Journal de Physique. (c) 
GEMML, is the name of a lofty mountain of Switzer- 

land, situated between the Upper Vallais and the can- 
ton of Berne. Its name is derived from Gemini, indica- 
ting the two summits of the mountain. The height of 
Gemmi above the level of the sea is 6985 feet. On the 
southern side of the mountain, which is extremely preci- 
pitous, a road has been cut in the rock, which is accessi- 
-ble to mules and beasts of burden, and is reckoned the 
greatest wonder in Switzerland. It was constructed by 
the Tyrolese, between the years 1736 and 1741, at the 
joint expence of the Vallais and the canton of Berne. 
{t is about nine feet broad, and the traveller is separated 
from the precipice only by a small parapet. The de- 
scent of this mountain is particularly alarming to those 
who are subject to giddiness. The invalids from the 
north of Shi nk eh who frequent the baths of Leuk, 
are carried upon a barrow by eight men, who relieve 
one another by turns.. When they arrive at the fright- 
ful passage, the invalid is turned with his back to the 
precipice; his eyes are tied up, and the undaunted 
guides endeavour to dispel his fears by singing. From 
the baths of Leuk to the Chalets of Gemmi is a distance 
of 10,110 feet, and the vertical height of the wall. of 
Gemmi above the baths is 1600. feet.. From the high- 
est part of the road, there is a. magnificent view of the 
Southern Alps, which separate Piedmont from the Val- 
lais. See Atps, p. 578. 
GENDER. See Grammar. 
GENERA, in Music: with Euclid and others of the 
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ancient Greek writers, implied or included the various | 
modes of dividing and disposing of the divisions of the ~ 
Tetrachord, or minor Fourth, which Interval seems. to 
have been considered as the constant boundary of 
sounds with the ancients, as the Octave is now with us. 
The three genera were called Curomaticum, Diatoni~ 
cum, and Ennarmonicum,. The two first of these ge- 
nera have been already treated of under their respec« 
tive articles, and the other remains to be described, 

According to Euclid, in the Enharmonic genus,.the 
Tetrachord was so.divided, that the first degree was a 
diesis or quarter of a major tone, the second degree the 
same, and the third degree such a ditone as would 
make up the true fourth: that is, in our notation, 
Pirate XXX. Vol. II. 

2025 +44 f4 17)m 
{is 262.4. 4f+4+. 21m 
4T= 2624 4f+ 2im 

4th = 254545 £422 m 
According to Aristoxenus, in this genus, the tetra- - 

chord was divided into 30 equal parts, which were thus 
distributed, viz. 3-4-3-+24=30 ; or : 

#iths, or ¢ x 4th=203,19086244f4+18m 
goths, or 7 X4th= 25.3207454 f4 2m 
zsths, or ys X4th= 25.32074E-4 f+ 2m 

4th = 253.85034 546f422m - 
~ 1 254,00000 +5 £4.22 m 

Dr Pepusch, Mr Overend, and Dr Boyce, were of 
opinion, that this genus was thus constituted, viz. 

T+t (or IIL) =197244f+417m 
&= 215 +2m 
S= 3654 f4.3m 

4th=254 45 f422m si 
ALOU SR Ptolemy, this genus is said, by Dr Wal- 

lis, to have been 45 x 33 x4=2; or 
4 =197.00000 54-4f+417m 
2i= 37.5397424+.f4+ 3m 
45— 19.460265 + 2m 

4th=254.00000245f422m (¢) 
GENERATION. See Puysiotocy, 
GENEVA, is a city in Switzerland, and capital of an 

ancient and independent republic of the same name, It 
is situated on the confines of Savey and France, at the 
southern extremity of the Lake of Geneva, where the 
Rhone issues from it in two rapid transparent streams of 
a beautiful blue colour, which unite after passing the city. 
These two branches of the Rhone are crossed by two 
wooden bridges destitute of beauty, and divide the town 
into two unequal parts.. The principal part of Geneva 
is situated on the left bank of the Rhone upon.a rising 
ground, about 80 or 90 feet above the level of the Lake. 

Geneva is surrounded, except towards the Lake, with 
high walls and fortifications, which were begun at the 
commencement of the seventeenth century under the 
direction of Agrippa D’Aubigné. The building of the 
bastion of Hesse, which is well worthy of being visited 
by strangers, cost no less than 10,000 crowns, which — 
Philip, landgrave of Hesse, had given to the republic for 
this purpose. The southern gate of the city is remark 
ably beautiful. The double ditches round this gate 
are filled with water. 

The town of Geneva is irregularly built. Some of 
the streets are extremely steep. The houses are lofty, 
consisting frequently of four er five stories; and in the 
commercial part of the town, particularly in the Rue 
Basse, they have Bloonay, amnnire of wood supported by — 
huge wooden pillars, which rise to the very top of the 
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wood covered with a kind of wax, in which the letters - house, and thus protect the foot passengers from the ef- 

fects ofthe sun and the rain. In this street, there are 
two rows of low wooden shops in front of the houses, 
aefeecting the street from the foot pavements. 
” Theu of the town forms a striking contrast 
with the lower part, not only from the splendid views 
which it commands, but also the admirable houses 
that it contains. The Rue Nouveau de pie ree 
commanding a splendid view of the Lake and the 
Western Alps, contains many elegant houses ; and the 
Terrace, which looks to the mountains of Sion, consists 
of the houses of M. M. Tronchin, Boissier, Sellon, Saus- 
sure, &c, which are large Stan ted buildings. 
The principal public edifices and establishments, are 
the cathedral of St Peter's; the Hotel de Ville ; the ar- 
senal; the college ; the public library; the hospital ; 
the theatre; and the places of worship. The cathedral, 
situated in the part of the town, is a large mo- 
dern church of Gothic architecture in the interior, with 
a fine organ, and windows of painted glass. The por- 
tal is in imitation of that of the Rotondo at Rome, It is 
built of rough marble, and consists of a fine peristyle of 
six Corinthian columns su ing a pediment which is 
surrounded by an ugly substitute fora dome covered with 
tin. In the time of the Allobroges and the Romans, a tem- 
ple, consecrated to the sun, occupied the spot on which 
the cathedral now stands. It contains the tombs of the 
Duke de Rohan, the head of the Protestant party in 
France, who was banished by the Cardinal Richelieu, 
and who died of the wounds which he received at the 
battle of Rhinfeld. His wife, the daughter of the great 
Sully, erected this monumentto his memory. Another 
tamb is erected to his son Tancred ; and another tothe 
celebrated Agrippa D’Aubigné, who died in 1630. The 
view from the top’ of the etiedrsl is very extensive and 
magnificent. The other churches of Geneva have no- 
thing remarkable in their appearance. That of St Ma- 
delaine is very plain without, but neat within ; and the 
church of Fustiere, in the square of the same name, is 
more like a large house than a religious edifice. The 
Hotel de Ville is situated in the upper part of the town. 
It isan ancient and uninteresting building, with large 
Gothic halls, and has a singular paved staircase without 
any , like an inclined plane. Between the two 
principal gates, isan inscription in commemoration of 
the abolition of the Catholic religion, The arsenal, like 
all other buildings of the kind, contains specimens of an- 
cient armour, and arms for 12,000 men. 

The college is a quadrangular building. Each class 
has a te and commodious school-room on the 

d floor, so as to occupy the two sides of the qua- 
le, and the upper part of the building contains 

apartments for the use of the principal or general in- 
spector, and for the public library of the city. The 
— library was founded by Bounivard, prior of St 

ictor, who lived in the time of the Reformation, and 
who was twice imprisoned, for having asserted the in- 
dependence of Geneva against the Dukes of Savoy. He 
bequeathed to it his manuscripts, relative chiefly to the 
history of Geneva, and his books, and left his fortune 
for the ort of the college. It now contains about 
50,000 printed volumes, 200 MSS. of which an ac- 
count was published in 1779, by M. Senebier the libra- 
rian, entitled, raisonnée des Manuscrits con- 
servés dans la Bibli de Geneve. Among these, 
are 24. volumes of Calvin’s sermons, and a large collec- 
tion of the letters of that celebrated reformer. There 
are also MS. letters of Beza and Bullinger, the homilies 

of St At ine, written upon the papyrus in the sixth 
: , and a book of the ces of Philip le Bel for 
1314 This curious journal consists of six tablets of 
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are engraved. One of the chambers of the library con- 
tains a collection of optical and mathematical instru- 
ments, anatomical preparations, and antiquities. Among 
these is a round buckler of silver 34 0z. in weight, with 
the following inscription: Largitar D. N. Valentiniani 
Augusti. It was found in the bed of the Arve in 1721, 
and it is the only one of the kind in existence, excepting 
that which is preserved in the royal library of Paris. 
The library is also adotned with paintings of several 
eminent men; and at one end of it is a fine bust of 
Charles Bonnet, the celebrated naturalist. One of the 
halls of the college contains several models in gypsum 
of ancient statues, groups, busts, and bas-reliefs, and al- 

Geneva 

so some fine paintings of St Ours and Ne la Rive. The Hospitals. 
public hospital is a large and elegant quadrangular build« 
ing, and along with other four charitable establish- 
ments, it has an annual expence of 80,000 crowns. In 
these establishments about 4000 persons are annually 
relieved, and their benefits are extended even to indigent 
foreigners. The theatre is a neat edifice, situated 
the south gate. The front of the theatre consists 

¢ ‘Theatre, 

six Ionic columns, fluted two-thirds of their length frox 
the capital downwards. Geneva is. supplied with wa- 
ter by a hydraulic machine, which raises it to the height 
of 100 feet, and furnishes 500 pints of water in a minute 
to the public fountains. The principal piece of anti- 
quity at Geneva is the Tour Maitresse, a remnant of the 
ancient wall, built in.1366 by William de Marcossai. 

aS 

— 

' Among the collections of natural history in Geneva, Collections 
one of the most celebrated is that of the able chemist of natural 
Theodore de Saussure, the son of the celebrated Saus- 
sure. It contains a fine collection of minerals, petrifac. 
tions, volcanic productions, insects and birds, and a col- 
lection of philosophical instruments, and chemical ap- 
paratus. The collection of Dr Jurine, besides.a cabi- 
net of ornithology and entomology, contains a collection 
of all the fossils of St Gothard. There are also collec- 
tions of minerals in the possession of M. M. Pictet, Tol- 
lot, Tingry, De Boissy, and De Lue. 

history. 

Geneva is well supplied with excellent baths both Baths and 
warm and cold. The baths of Lullinare erected in the ™2eTl 
very middle of the Rhone, where it issues from. the ‘ 
lake. The warm baths in the quarter called Le Der~ 
riere du Rhone, are much frequented, on account of the 
fine view which some of the apartments enjoy. A warm 
mineral spring was some years ago discovered at St 
Gervais, in Savoy, at a little distance from Sallenche. 
Buildings have been erected on the spot, and have been 
in use since 1809. The temperature of the water is 
33° of Reaumur. Fifty pounds of it contain, 
; Oz. Dr. Gr. 

Sulphate of lime mixed with one-seventh 
of carbonate of lime. .....2..+45 : ee 

Sulphate of soda... se ee eee » edi 6,0 
Carbonate of soda .......-55. aseful: Oy etl ee 
Carbonate of magnesia ......++5+5 0 220 
Petroleum ...... wakgtodares dias fopeae 00 2 
Concrete carbonic acid ....... ‘ 018 

It is supposed to have the same medicinal qualities as 
the baths of Leuk in the Vallais. 

There is ——_ no town in the world, which can 
boast of such an immense variety of splendid and in- 

springs. 

teresting views as Geneva. Within the city, the houses Views ane 
which form the lofty terrace already mentioned, those prome- 
in the street of Beauregard, and those which are near ®*4°s 
the cathedral, enjoy, from their elevated situation, very 
interesting views of the lake of Geneva, the Eastern 
Alps, the Saleve Mountains, &c. The principal pro- 
menades within the city, are the Treille, the Bastions, 
and the Place de St Antoine, from which there is a fine * 
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Geneva. view of the lake; with the various villas on the side of 
—\~" Cologny as far as Yvoire, where the Lake begins ra- 

pidly to expand itself. It commands also a view of the 
opposite side of the lake, including Copet, the seat of 
Madame de Stael, Nyon, and Morges, which is not far 
from Lausanne. The Little Languedocis also a favou- 
rite promenade, when the wind blows from the north. 

The country around Geneva is so extremely grand 
and beautiful, that it is impossible to walk in any di- 
rection without being gratified with the views and ob-* 
jects which are constantly presented to the eye. The 
right, or western bank of the lake, is more interesting 
than the Savoy side. Mont Blanc, in clear weather, 
is a principal feature in every landscape. About a 
quarter of a league from the town, on the road to Fer- 
nay, the Mole, a hill about 4516 feet above the level 
of the lake, first presents itself among the Eastern Ae 
To the right of this rises the Great and the Little 
leve, 3022 feet high, remarkable for the whiteness of 
‘their rocks. On the left, the round mountain of the 
Voiron (3112 feet high) stretches its enormous and well 
wooded flanks far to the east, and between it and Sa- 
leve, rises the round and beautifully shaped hill of Mon- 
toux, 625 feet high. Between the Mole and the Voi- 
ron is seen the Aiguille des Argentieres, and at a little 
greater distance the rounded summit of Mont Buet. 
The mountains of Brezon and Vergi (4000 or 5000 feet 
high) appear between the Mole and the Saleve; and 
above them Mont Blanc rises in all its majesty to the 
height of 13,428 feet. In looking to the north-east, 
we can observe from the village called Little Sacconez, 
all the mountains which stretch beyond Montreux and 
Chillon, (at the eastern extremity of the lake,) as far 
as Molesson, which is 5047 feet high, and is. situa- 
ted above the Gruyeres, in the canton of Fribourg, 
about seventeen leagues in a straight line from Geneva. 
To the west and the north, the grand ridge of Jura 
stretches its uninterrupted length. Its three highest 
summits are, the Reculet de Thoiry, 4062 feet high ; 
the Dole, 3948 feet; and the Montendre, 4036 feet 
high, and to the north of Reculet. 

The splendid view which we have now described, 
becomes more distinctly seen as we advance along the 
road to Fernay, and is developed in all its majesty from 
the beech tree promenade, in the garden of Voltaire. 
The writer of this article had the good fortune to see 
this magnificent prospect under the most favourable 

‘ circumstances ; but he was much more overpowered 
with the majesty of Mont Blanc when he saw it from 
‘the heights of Fourriere, or from the Quai de la Guil- 
lotierre, at Lyons, a distance of about 160 miles. 

The system of education which prevails at Geneva, 
is perhaps not RSet» that of any other city in Eu- 
rope. It is not associated, indeed, with those splendid 
establishments, nor supported by those richendowments, 
which are to be found in the other cities of Europe ; 
but it is kept alive and regulated by a love of science, 
and an enlightened and patriotic zeal among the learn- 
ed men of Geneya, which we believe has no other ex- 
ample. The system of public education which pre- 
vails in this city, relates to the studies of childhood, 
those of adolescence, and those of the-learned professions 
of divinity, law, and physic. 

The first of these departments-resembles that of our 
Eton or Westminster schools. It is conducted by ele- 
ven masters, called regens, under the superintendance 
of a rector, a principal, and the academy of professors. 
Children from the age of five to sixteen are successive- 
ly taught reading, ens orthography, arithmetic, 
and the elements of Greek, Latin, and mathematics: 
The college is divided into nine classes, each having a 
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separate and commodious class room, The scholars; Gene: 
generally continue, a year in each class, and no one is 
permitted to leave his form, till he is fit for being promo. 
ted to a higher one. An account of the degrees of gc 
and bad conduct ofevery boy is regularly and fait 
ly kept, which is summed up at the ee of the week, 

wice every year prizes are distributed for good con- 
duct, and for progress i eae and once in the year,, 
generally in the beginning of June, exercises ae pro- 
posed to each class, and prizes are adjudged to the best, 
These prizes are distributed on the day called the Day 
of Promotion, the day before that on which the = 
ly qualified students are promoted to a ee mee 
A grand solemnity is on this occasion celebrated in 
the cathedral church, and is attended by all the public 
bodies in their robes, and by crowds of citizens of 
every class, On the celebration, of this fete on the 
20th June 1814, 88 silver medals were distributed. ._ 

The second department. of the system. of education 
at Geneva, is entrusted to the professors, who ' 
the highest station in the academy. It is subdivided. 
into different classes, called .auditoires.. All the courses 
of lectures begin on. the first Tuesday of August, and 
continue summer and winter, with several vacations, 
which amount to between four and five months in the 
year. Four pan attendance is necessary to complete 
the studies. of this department: the two first are devo. 
ted to the Belles Lettres, and the two last to the diffe. 
rent branches of philosophy. The pupils are examined 
daily on the subject of the preceding itn we 
When the. student has completed this course, which 

lie generally does at the.age of 18, he en Ser eco 
following to the study of divinity, law, or physic. 

is a list of the subjects on which lectures are delivered: , 

Natural philosophy ...% .. M.A, Pictet. , 
Mathematics ..........M.M. D’Huillier a 

Schaub. ean, 
Rational or moral philosophy . M. Prevost. 
Pharmaceutical chemistry . . . Dr Dela Rive. 
Botany". Gee hee 3 M. M. Vaucher, and 

, Necker, sen. 
Mineralogy... 22... . . M. Theodore Saussure, 
Geology eS M. Necker, jun. 
Chemistry applied to the arts’ M. M. Tingry, Boissy. 
Zoology ..... Mester Woes M. Jurine. 
Anatomy 2 27 .°. eS M. Maunoir. 
Theory and practice of medicine Dr Odier. 
Rhetoric 2. 6s. 4 Si eek) M. Weber. 
Belles Lettres. 2/0. 0 . . M. Sismondi. 
History and statistics .... . M. Picot, jun. - 
Latin and Greek literature . . Duvillard.' , doreye 
French literature ...... . M. Weber. 
Roman law .......... M.M. Fort and Girod 

Jolivet. “ 
Sacred eloquence ...... . . Rev. M. Picot, sen. 
Sacred Oriental languages . . . Rev. M. De Roches. — 
Dogmatic theology ....... Rev. M. Duby. , 
Ecclesiastical history ..... - "Rev. M. Vaucher. 
Evangelical morals ....... Rev. M, Peschier. 

Our readers will:no doubt be, surprised to learn that 
the preceding establishment, in-which more than 1000 

ils are midenttd; is supported exclusively by a, 
Le ston of 30,000. The annual salary of the 
sors is not more than .60 guineas, and scarcely, half\of 
the professors: are. entitled _ to this sum, the rest being 
merely honorary teachers, who give their labour tothe 
eommunity without anyremuneration, The honour.of 
teaching is: here -considered.,as..a sufficient 
tion for its labour ;, and’such is. the esteem in which even 
the masters of the schools are held, that one of the 

, 
; 
; 
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GENEVA, Repvatic or, is sem territory com- Reptile of gents, was made a member of the provisional go- 

vernment at the restoration of the republic. 
‘As it is very probable that many of our countrymen 

will send their sons to on = ‘of ac- 
iring the French language, er 

which cannot be easily obtained at home, we have dwelt 
more minutely on the subject of education than we 
would otherwise have been entitled to do. There is 
certainly no in the world to which a father may 
send his chil with fewer anxieties than to Geneva. 
The vices which prevail in many of the principal towns 
of Europe, are here in a great measure unknown. The 
young men are regularly instructed in the duties and 
principles of Christianity, and all the decent proprieties 
of religion are observed here, as in our own country. 
An Englishman, and a Scotchman still more, finds him- 
self at home in the society and customs of this happy 
republic. The religion of Geneva has lost much of 
the austerity which she wore in former times. _Cheer- 
fal and enlightened, she now appears in her native 
character ; and there is no danger of the religious ha- 
bits of our youth experiencing any violent change 

the virtuous inhabitants of this city.. The simi- 
larity of our institutions to theirs, the civil liberty and 
religious toleration which distinguish both countries, 
have attached the Genevese to the English character ; 
and we have no hesitation in saying, that if an English- 
rnan could for one moment expatriate himself, even in 
imagination, he would wish to be a citizen of Geneva. 

There are several literary societies at Geneva, the 
principal of which is the Society of Natural History, 
composed of all the distinguished individuals in the 
city. It meets, we believe, alternately at the houses 
of the different members: and the ‘memoirs which are 
read are in general published in the Bidliotheque Bri- 
tannique, a monthly journal, which is perhaps the best 
conducted in Europe. It was founded by M. A. Pic- 
tet, who is one of the principal editors ; and the chief 
object of the work is to give an account of British pub- 
lieations. Geneva has also a society for the advance- 
ment of the arts, founded by M. Fuisar, a clockmaker. 
There is a small observatory at Geneva, which contains 
some good instruments ; and a botanical garden. 

Geneva cannot be considered as either a commercial 
or a manufacturing town. It has long been celebrated 
for its manufactures of watches and jewellery ; and to- 
wards the end of the 18th century, five or six thousand 
persons of both sexes were employed in this occupa- 
tion. London and Geneva were long regarded as the 
general magazines from which the rest of Europe was 
supplied with clocks and watches ; and it is stated by 
Peuchet, that 25,000 gold and silver watches are ma- 
nufactured every year. The rough part of the work 
is in general done by the inhabitants of the mountain- 
ous districts of Switzerland, and they are sent to Ge- 
neva to be finished for sale. There are also in this city 
manufactures of velvet, India stuffs, silk stockings, 
hats, and leather. A great manufacture of imitation 
India ehawls is carried on by M. Pictet of Rochemont. 
In order to accommodate the manufacturing class, a 
kind of bank called Caisse d’Escompte, has been esta- 
blished. Manufacturers and tradesmen can here ob- 
tain money bills, at a moderate discount. 
The climate of Geneva is extremely salubrious, though 

rather cold. The air is always: colder than at Paris. 
In the greatest colds at Geneva, Reaumur’s thermo- 
meter stands at from 14° to 18°; and in the greatest 
heats, from 26° to 27°. There isa very singular coin- 
cidencein the variations of the barometer at London, 
Paris, and Geneva. Geneva is situated in North Lat. 
46° 12’, and Fast Long. 6°-9' 30”, Population 26,140. 
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prehending the following 

Town of Geneva. . ..+ « + 26,140 
The suburbs... 6 « « «6 4,104 
The Chatellenie of Peney and its de- 

WACNCIES 5 |.3 devs shis-aniy, wl) ape BOR 
The Chatellenie of Jussy and Van- 
GPO yreR as ois coaieupaset th Ondlie<teebenOl 

The two seignories of Tuvretin and 
Chateauvieux . . 6... 6 ss 537 

Total population 34,704 
These inhabitants, with about 300 strangers, making in 
all 35,000 nearly, are contained in 3,25 square leagues . 
which gives 11,080 to every square league ; a density 
of population which is very remarkable. 

The Genevese territory is extremely fertile and beau. 
tiful. The villages saclinal aud well, built, and the, 
country is adorned with numerous villas. 

Geneva formed part of the territory of the Allobro- 
ges. Czsar established here a place of arms against 
the Helvetians, and built on the Jott bank of the Rhone 
a wall 9000 paces long, and 16 paces high, to op 
pose the passage of the Helvetians across the Roman > 
pares, The city was twice destroyed during the 
oman emperors. In 1032, under the successors of 

Charlemagne, it was united to the German empire. Af- 
ter the 13th century, it was a constant source of dis« 
cord among the bishops, the counts of Geneva, and 
those of Savoy; and from the middle-of the 13th cen« 
tury, till 1586, it had to struggle against the ambition 
of the Dukes of Savoy ; but, in consequence of the - 
alliance which-it formed with the towns of Bernesand 
Fribourg, it was enabled to establish its independence. . 
This epoch of the civil liberty of Geneva was also mark- 
ed by the commencement) of its religious freedom. 
The doctrines of the. Reformation were preached in - 
1533 ‘by William Farel ; and in 1535, the reformed - 
doctrines were adopted in full council. Calvin and 
Beza now adorned this asylum. of liberty, and men of . 
principle and character found here a from the 
cruelties of civil and religious tyranny. In 1542 and 
1548, the plague committed dreadful ravages in the-- 
city. In 1584, a of alliance was formed between 
Geneva, Zurich, and Berne. The house of Savoy made 
its last attempt against the liberties of Geneva in 1602 ; 
but though this perfidious attack was bravely repelled, 
the independence of the republic was never solemnly 
recognized by the house of Savoy till the year1754. 

In the year 1768, 1782, 1789 and. 17938, Geneva 
was agitated with intestine commotions, of which we 
cannot find room to give any particular account... On - 
the 15th April 1798, it was occupied by French troops. 
Its independence was destroyed, and it was ineorpo- 
rated with the French empire, forming part of ‘the de~ 
partment of Leman. The restoration of European in- 
dependence, in 1814,. by the overthrow of the colossal. 
power of France, restored Geneva to the | pares of 
its independence and its ancient laws ; and we had the - 
good fortune, a few. months. after this glorious event, 
of witnessing the happiness of a free people newly 
emerged from a foreign and oppressive yoke. 

In our article SwirzERLAND, our rs may expect 
an aecount of: the constitution of this republic. 
GENEVA, Lake or, in French Leman, and in La. 

tin Lemannus, is an extensive lake in Switzerland, re- 
sembling in its general shape ‘the form of the moon 
when she is a few days old. The concave side em- 

_ braces. Savoy, the convex side the Pays de Vaud, 
and a line joining its extremities. stretches im the di- 
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Sake of rection NE. by E. Its length measured along the great 
Geneva. arch which forms the coast of Savoy, is 18? } , but 

when measured in a straight line across Chablais, it is 
only 143. Its-greatest-width, which is between the 
towns of Rolle-and Thonon, is-3Lleagues. Its breadth 
at Nyon, near Geneva, is 14 league; and from this 
place it constantly diminishes to Geneva, where it is on- 
ly 300 or 400 feet wide. It is about 620 feet deep 
about.a league from Evian ; near the castle of Chillon it 
is only 312 feet, but in an intermediate place in the 
environs-of Meillerie its depth is 950 feet. The lake 
occupies 26° square leagues ; and its height above the 
level of the sea is 1134 feet according to M. Pictet, and 
1154 feet according to Sir G. Shuckburgh. The lake 
of Geneva is said to have once extended as far as Bex, 
about 4 leagues up the Rhone. The village of Port 
Vallais, once on the banks of the lake, is now half a 
league distant from it. From the year 1626 to 1726, 
a large tongue of land, half a league long and 120 feet 
wide, has been formed between Villeneuve and the 
mouth of the Rhone. No fewer than forty-two ri- 
vers empty themselves into this lake. The Rhone, 
which is the principal of these, enters it by three 
branches, and issues from it in two; and after form- 
ing an island containing part of Geneva, they both 
unite, and at the distance of one fourth of a league be- 
low that city they receivethe Aar. In 1711, the Aar 
was so much swollen that it pushed back the Rhone, 
and their united waters flowed back into the lake of 
Geneva, which they discoloured even to the distance of 
a league from the town. 

The lake of Geneva never freezes, excepting a few 
‘paces from its margin ; and in very severe winters it 
reezes between Geneva and the bank of sand. Its wa~ 

ters have a beautiful blue colour ; and such is the purity 
of the atmosphere, that a town upon its banks home 
nated. by the sun, may be easily seen at the distance of 
about forty miles. In autumn, fogs 1200 feet in per- 
pendicular height often rest upon the lake when it is 
the finest weather among. the mountains. On the Ist 
of November 1793,. during a fall of snow, a singular 
waterspout was seen at Cuillus by M. Wild. The 
foaming waters appeared to rise to the height of 100 
feet, and the surface of the lake immediately below it 
appeared to be excavated. The lake is also subject to 
sudden agitations similar to those which have been seen 
in Loch Tay. (See the article Acrrarion.). The wa- 
ter rises suddenly to the height of four or five feet, 
and descending, forms a species of ebbing and flow- 
ing which lasts for several hours. This phenomenon, 
which is called Seiches, is particularly seen near Gene- 
va. There are no islands in the lake, excepting a small 
one with a few trees near Villeneuve. The lake of Gene- 
va contains twenty-nine different species of fish. 

The most common winds on the lake, are the Bise 
or north wind,and the Sechard or north east wind ; and 
the most dangerous are the Bise and the Vaudaise or south 
east wind. Sometimes when the Bise is very strong, 
boats can go from Savoy to Geneva, a distanee of fit- 
teen leagues, in 4 hours. 

The lake of Geneva is undoubtedly the most beauti- 
ful lake in Europe, and that of Constance alone has 
been supposed to equal it. It is impossible to convey 
any idea of its varied beauties to those who have not tra- 
ve led along its banks. On the south east, east, and north 
east, it is encircled with lofty mountains 5000 feet high, 
while on the south, the south west, and the west, the 
banks of the Pay de Vaud rise in terraces from 200 
to 600 feet high, resting on the flanks of the ridge of 
Jura, which ree the whole of the western ,horizon, 

The scenery which is presented to the traveller bes 
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tween Villeneuve and Vevay, and as far as Lausanne, is 
certainly the finest and the most varied in Switzerland, 
and we had an opportunity of viewing it in the finest 
weather, and at that season of the year when nature de- 
velopes all her beauties. In travelling down the Vallais 
along the banks of the Rhone, after passing the village 
of Rennaz, we first obtain a view of lake and 
the Pays de Vaud. Over its blue waters. appears 
the town of Vevay, at the bottom of a round hill, 
and in the distance rises the hill and town of Gourze, 
finely projected against the dark blue range of Jura, 
A little farther on, the town of Villeneuve is seen on the 
very margin of the lake, situated at the mouth of a 
finely wooded valley, and the lake gradually discloses 
itself as we approach the town. The read is now al- 
most washed by the blue waves. ©The dark flanks of | 
the Savoy hills, clothed with gloomy forests, and occa- 
sionally enlivened with smiling villages, form a fine 
transition from the verdant borders of the lake to their 
peaked and rugged summits. Numbers of vessels open 
their white sails to the wind, and on the Swiss side, , 
one town appears after another, disclosing a succes- 
sion of the most sublime and picturesque views. , The 
old castle of Chillon, almost immerged in the lake, 
and the ivy clad precipices which overhang it, next 
attract the notice of the traveller; the hills on the 
right now retire from the lake, and open more exten- 
sive prospects. The wooded recess which embraces the 
hamlet of Vaiteau, is the commencement of this new 
scenery, and at the village of Montreux, both the dis- 
tant and near objects are combined in forming the loye- 
liest landscape we have ever seen. . The terraced vine- 
yards begin to diminish the picturesque effect of the 
woods and rocks, and the beauty of the scenery de- 
clines as we approach to Vevay. The view of the luke 
of Geneva from the terrace of the cathedral of Vevay is 
much admired ; but we had the good fortune to be 
wandering along the promenade on the margin of the 
lake, when the sun had just begun to descend behind 
the ridge of Jura. A bright glow of purely yellow 
light gilded the whole of the western sky. A warm 
tinge of red appeared at a greater altitude, and. the 
whole expanse of the lake, towards the west, shone 
with the liveliest purple. As the sun descended, the 
yellow tints of the sky gradually deepened into orange, 
and the purple colour of the water declined into a more 
sober hue. In turning the eye to the south, this lively 
scene became less brillant. The mountains of Chablais 
faintly reflected the red twilight, and the Alps of the 
Vallais, and the part of the lake which intervened, were 
involved in almost impenetrable darkness. 
GENITIVE. See Grammar. 
GENOA, a celebrated city in the north of Italy, is 

situated in Lat. 44° 25’ N. and Long. 8° 58! E. on the 
northern shores of the Mediterranean. It is built in 
the form of an amphitheatre, on the slope of a moun- 
tain, rising gnats from the sea, having for a centre 
the harbour, which is of very considerable extent, and 
having sufficient depth of water to admit a ship of 44 
guns. The harbour is protected on two sides by piers, 
which, however, are sometimes found insufficient to 
shelter the vessels from the south-west wind, which al- 
though it does not blow directly into the port, often oc- 
casions considerable damage. The entrance also to the 
harbour, although wide,. is not free from danger, and 
can only be approached with safety from the east side, 

Genoa is surrounded by two ramparts, one of which 
incloses the town, and is about six miles in circuit; and 
the other, which forms a circumference of thirteen miles, 
is carried round the hills which command the city. The 
external appearance is extremely magnificent, In no 
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other city in the world is there to be found such a pro- 
fusion of marble and other rich materials, both in pub- 
lic and private edifices; while their situation on terra- 
ces, ascending one above the other, adds an additional 
degree of splendour to their appearance. On entering 

the city, however, the narrowness and darkness .of the 
streets produce a mean effect, but ill corresponding with 
its magnificent exterior, although lined with palaces of 
vast and lofty dimensions, some entirely of marble, 
and all ornamented with marble portals, porticos,; and 
columns. The interior of these mansions is no less 
magnificent. The staircases are of marble, and the 
long suites of spatious saloons opening into each other, 
are adorned with the pera ee and ar 
with valuable paintings, and gi cornices. and pan- 
nels, Of Fa cio remarkable are those of the 
Doria, Durazzo, Balbi, and Serra families. The first of 
these (consecrated by the recollection of the restorer of 
his country’s aR is a beautiful specimen of the 
pure and simple stile of architecture, but in magnitude 
and splendor is far su d by the Durazzo palace, 
which, both in its materials and furniture, is superior 
to the abodes of most of the sovereigns of Europe. 

The public buildings of Genoa are no less splendid than 
the abodes of her citizens ; but the profusion of party- 
eoloured marbles and gilding, which gives an air of 
wealth and grandeur to the palaces, is offensive to the 
eye of taste in churches and temples, where all unneces- 
sary and gaudy ornaments detract from that simplicit 
which should always characterize such edifices. Of this 
description are the cathedral of St Laurence, the church- 
es of AY Annunciation, St Siro, and St Dominic. That 
of Santa Maria diCarignano is in a purer stile, and placed 
ina very commanding situation. It was built about 
the middle of the 16th century, at the expence of Ben-_ 
dinelli Sauli, a noble citizen of Genoa, The approach 
to this church is by a lofty bridge of three arches, about 
90 feet high, across a deep dell, now a street. Genoa 
owes this building also to the munificence of the Sauli 
family. It was begun by the grandson, and finished 
in the years 1725, by the great-great-grandson of the 
pee of the ona di Langnete. ides 

The great hospital or infirmary is a magnificent build- 
ing, which was Rexgerty possessed of ample funds, de- 
dicated to the relief of the sick or infirm of the poorer 
classes ; but these and. the funds of the Albergo dei Po- 
veri, another charitable institution on the same grand 
scale, have been swallowed up by the exactions of the 
French armies, and the edifices remain as monuments 
of the munificence of former times, and serving only, like 
the city itself, to recal to the recollection of the travel- 
ler the days of the commercial greatness, the military 
glory, and the freedom of the republic. 

The population of Genoa in the year 1766, amounted 
to 100,000, and in 1800 to 80,000. The suburbs of 
Bisagno and Polcevera were sup) to contain 20,000, 
and the total population of the Ligurian territory, 
480,596. The a ao military force of the state was 
about 3000 ; in the Spanish succession war, however, the 
contingent of the blic amounted to 10,000. 
Commerce was always the favourite pursuit: of the 

Genoese ; and as it was considered by no means dis- 
graceful for the nobles to become merchants, the bulk 
of the capital of the nation was invested in commercial. 
speculations. 
_ The exports from the Genoese territory consist chief- 
ly of silks, fruits, oils, &c. Tiere are also marble quar- 
ries of considerable value. The manufacture of velvet 
is at present the most extensive branch of Genoese 
trade. Velvets of every sort are made in the neigh- 
bourhood of Genoa, but principally. black velvets; and 
it. was computed that at one time 6000 workmen were 
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employed in the manufacture, There is also a consi- 
derable manufacture of a coarse sort of paper, the most 
of which is exported to the Indies. It is to be presu- 
med, that while under the dominion of France, the 
trade of Genoa, like the rest of the empire, must have 
suffered much during the late war ; and the comparative 
poverty to which its late wealthy nobles have been re- 
duced, together with the decay of public credit, and the 
failure of the bank of St George, render it improbable 
that it will ever regain its former state of prosperity. 

From the barren nature of its territory, the articles 
imported into Genoa are very numerous. From France 
she is supplied with wine; from Italy, with corn, cat~ 
tle, fuel, &c.; from Germany and Switzerland, linen ; 
from England, woollen cloths ; from Holland, spiceries; 
from Sweden with wood, iron, and copper ; from Rus- 
sia with furs and hides ; and from Spain and Portugal 
with dressed leather, bullion, and American produce. 

The earliest mention in history of Genoa, is in the 
year 241 B.C. when it is described as one of the prin- 
cipal cities of the Ligurians, at that time defending 
themselves against the encroachments of the Romans, a 
struggle which they maintained for more than 80 years. 
It was then erected by the Romans into a municipal 
city ; and continuing faithful to that republic during 
the Punic wars, was destroyed by Mago, the Cartha- 
genian general, in the year 205 B. C. It was, however, 
soon rebuilt, and, from the advantages of its situation, 
and the enterprizing spirit of its inhabitants, appears to 
have early acquired such a degree of importance, as to 
be stiled by Strabo, Emporium totius Liguria. 

After the ruin of the Roman empire, Genoa, separa~ 
ted by its mountains from the rest of the world, long 
maintained its connection with the Grecian emperors ; 
and although for a short period successively et the 
power of the Lombards, Franks, and Saracens, soon ex- 
pelled its invaders, and before the end of the 10th cen- 
tury, had established a free constitution resembling in its 
form the Roman republic. ‘The government, however, as- 
in the other Italian cities, was far from being fixed or sta- 
ble ; and for a long series of ages, the history of Genoa 
presents little else athome but a continuation of struggles 
between the nobility and the people. Frequently too, the 
latter, worn out by the vexatious oppressions of the no- 
bles, threw themselves under the protection of some fo« 
reign prince, choosing rather the impartial dominion of a 
distant sovereign, than the name of liberty and real subjec- 
tion toa haughty and tyrannical oligarchy. Fora more 
prvcobe account of these revolutions, see the article 
TALY. But tedious and uninteresting as the relation 

of the struggles of the Genoese factions may be, the 
history of its external transactions gives us a high idea. 
of the en izing greatness of the republic. In the 
year 1050, the Genoese forces, united with those of Pisa, 
achieved the conquest of the island of Sardinia, at that 
time under the possession of the Moors. 

In 1100, in conjunction with Venice and Pisa, the 
sent to the assistance of the crusaders a fleet of 28 gal. 
leys, and six vessels, and a body of troops command. 
ed by one of their consuls, who, after a short siege; 
took by assault the city of Cesarea. The republics of 
Pisa and Genoa were soon after engaged, by a mutual 
jealousy, in a bloody war, which lasted, with various 
success, for many years, till put an end to in the year 
1162, by the interposition of the Emperor Frederick 
Barbarossa. But this peace was of no long duration ; 
and in two years the war was again renewed from a 
quarrel] between. the vassals of the two republics in 
Sardinia, In 1190, however, we find them both arm. 
ing a fleet to assist the Emperor Henry VI. in an un- 
successful enterprise to recover the crown of Sicily. 

In the succeeding century, a much wider field was 

Genoa. 
—— 



‘on account of their Corsican 
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opened for the restless and potatoe of the 

t Genoese. The Venetians having, with the other cru- 
saders, dethroned the Greciam Emperor, received, as 
their share of the spoil, one fourth and a half of the 
empire, in which were included all the maritime parts 
of Greece; with the island of Crete or Candia, and 
‘most of the islands of the Archipelago. Unable, how- 
ever, to colonize their conquests, many of them were 
deft unoccupied, a circumstance which the Genoese 
did not fail to take advantage of. Their first attempts 
‘to obtain settlements in Candia, the Morea and Corfu, 
were conducted by a private individual, and the Ve- 
netians soon succeeded in expelling them. 

About this period also, having warmly engaged on 
the side of the Pope, their fleet sustained a signal de- 
feat’ from the united forces of the Pisans and Neapoli- 
tans, of 27 galleys, three being sunk, and 19 taken. 
Undismayed by this reverse, they still continaed in 
the papal interest, until 1261, when, having engaged 
in a long and bloody war with Venice about their pos- 
sessions in Palestine, they entered into a strict alliance 
-with Michael Paleologus, and bound themselves to assist 
him against the Venetians, French, and the other crusa- 

-ders. In this warthey were successful; and on Michael’s 
‘regaining the throne of Constantinople, obtained from 
him the grant of many commercial privileges, with the 
isle of Chios in the Archipelago. 

Shortly afterwards, a fresh war broke out with Pisa, 
ossessions ; and large 

fleets being armed on both sides, continued for some 
time inactive, until the year 1284, when the Genoese, 
‘under the command of Oberto Doria, completely de- 
stroyed the Pisan fleet, of above 100 sail, commanded 
by Alberto Morosini, at Meloria. In this battle, the 
Pisans lost 5000 men, besides 11,000 prisoners, whom 
the Genoese retained for 16 years in captivity. 

In 1298, commanded by another Doria, they obtain- 
‘ed a signal victory over the Venetians at Corzola, which 
fora time put an end to the war. Their mutual jeo- 
lousy, however, still continued ; and, in 1306, the Ve- 
mnetians having embraced the interests of Charles of 
Valois, and the Genoese that of the Grecian Em 
Andronicus, the war broke out with fresh vigour. It 
‘was also about this time that civil dissensions arose at Ge- 
noa between the nobles and the people, which termina- 
ted in 1339 in the elevation of Simon Boccanigra, to the 
dignity of Doge, under whose vigorous adininistration 
the republic at length enjoyed a season of tranquillity. 

The Genoese had now obtained many valuable set- 
tlements in the Grecian empire, and had extended their 
‘commercial relation with the Russians and the north of 
Europe: they possessed the colonies of Kaffa and Ta- 
na in the Crimea, and of Pera and Galata near Constan- 
tinople, which served as a depot for the merchandize 
brought by them from India, Armenia, Egypt, and Arabia. 

Their riches and power now began to excite the envy 
and avidity of Cantacusenus, the Emperor of Con- 
stantinople, whom they soon overcdme, but to whom 
they granted peace on moderate terms. With the Ve- 
netians they were not so successful, and the war conti- 
nued with great obstinacy and various success for many 
syears. At one time the Genoese, discouraged by the 
signal defeat of their Admiral Grimaldi, threw them- 
selves under the protection of John Visconti, Arch- 
bishop of Milan. Some time after his death, however, 
in the year 1356, they threw off the yoke of his cruel 
and tyrannical nephews, and fekestrtell their liberty. 

On the other hand, in the year 1379, the Genoese re- 
duced the Venetians to ‘the last extremity ; took the fort 
of Chiozza, and nearly madethemselves masters of Venice. 

At length,-in 1381, the peace of Turin put an end 
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to the war. In it the Venetians lost their continental 
possessions, and the greater part of their wealth. Nor 
was it less fatal to the victorious Genoese: Deprived 
of their best fleet and the flower of their sailors; and 
the finances of the republic exhausted by the length of 
the war, they were again forced to throw themselves 
under the power of a foreign master, and submit to 
the authority of Charles VI. king of France, and af. 
terwards of the Dukes of Milan; a slavery under 
which they continued for more than a , Not- 
withstanding many ineffectual attempts to recover their 
liberty. At last, in 1528, Andrew Doria having ex« 
pelled the French, restored the ancient form of go- 
vernment and freedom to his country ;—a rare instance 
of disinterested patriotism, as, supported by his fleet 
and the powerful assistance‘of the Emperor Charles V. 
he might easily have retained possession: of the sove- 
reign power, and have even been aided by the people, 
to whom his liberality and military virtues had justly 
pessoa See Doria. 

er this period, the republic, although deprived of 
its former conquests, for a long time enjoyed, with li- 
berty, peace and rity. 

In 1624, it was engaged for a short time in a war 
with France and Savoy ; and in 1636, the city was un- 
successfully attempted to be surprised by the Spaniards; 
but these wars were of no long duration. 

In 1684, having incurred the displeasure of Louis 
XIV. the republic was attacked by that monarch, and 
pa to give up the island of Corsica, and to submit 
to other terms peculiarly mortifying and ading ; 
the Doge and four of his doiasellone vein tach to 
appear in person at Versailles to sue for peace, and thestate 
bound to disarm all their gallies except six, with a pro- 
mise not to fit out more without the consent of the king. 

During the remainder of the 17th and the early part 
of the 18th , the republic continued to observe 
a strict neutrality ; but in the war which broke out in 
1743, having jomed the French and Spaniards against 
the Austrians, Savona and other Genoese ports were 
bombarded by the English fleet, and the city, in 1746, 
obliged to capitulate to the Austrian army. The people, 
however; soon expelled their invaders, even without the 
concurrence of the senate; and in 1748, the peace of 
Aix-la-Chapelle again restored to the state tranquillity. 

In 1798, by the ascendancy of the French, the ans 
cient form of government was abolished, and one re- 
sembling the French constitution adopted, under the 
name of the Ligurian Republic. The following year, 
General Massena’s lines in the neighbourhood of Ge- 
noa being forced by the Austrians, he was obliged to 
throw himself into the city, which was besieged for 
some time, and suffered considerably. By the treaty 
of Campo Formio in 1801, between the Austrians and 
French, the Loy po republie’s indep was ac- 
knowledged; but it continued ler the power of 
France, and might actually be considered as a pa 
of that empire. She British having made Radek = 
masters of Savona, blockaded Genoa, which in 1814 sur- 
rendered to Lord William Bentinck, who issued a pro- 
clamation, holding out some h to the Genoese that 
their liberties should be restored. It was however deter- 
mined, at the congress of Vienna, that the territory of 
Genoa should. be united to Savoy and Piedmont. It was 
accordingly, in 1815, given up by the British to the 
troops of the King of Sardinia, and may now be con- 
sidered as an integral part of that monarchy. See Sis- 
mondi’s Histoire des A tem Ttaliennes ; Accinel- 
lis Revolutions of Genoa; Eustace’s Classical Tour 
through Italy, &e. (E.3.) ° 
GENTO S. See Braumrns and Inpra. 



ny. "Tue term Geoorapny, is derived from two Greek 
——" words, vex the earth, and yeapw T write, and in its ori« 

men ‘ginal aeceptation signifies a description of the earth. Tn 
aie progress of science, however, its meaning has be- 
come ly more extended, and it is now taken to 
denote, not merely an account of the divisions, aoe 
inhabitants, &e. of the earth taken ‘as one whole, but 
also the explanation of various phenomena arising from 
its relation to other bodies of the solar system. It was 
indeed from discoveries respecting the heavenly bodies, 
that men first derived correct notions with regard to the 
figure and magnitude of their own planet 3 and it is on- 
ly by the application of astronomical principles, that 

e apparently simplest of all geographical problems 
can yet be solved, —-that of accurately measuring, or 
distinctly expressing, the distance between two points 
on the surface of the earth. Astronomy and geogra- 
phy have thus become intimately connected, not as two 
sciences which have merely a certain affinity to each 
other, and which philosophers, from a wish to general- 
ize and simplify the subjects of their investigation, have 
thought a to combine, but because the latter se- 
para ‘om the former ceases to be a'science, It is 

merely for the language of geography that we are 
indebted to astronomy. It is from tlie same source, 
that we derive the method of constructing a correct 
representation of the globe, determining the relative 
ee of different places on its surface, and exhibit- 
ng a familiar view of the various changes that are con- 

tinually taking place in its position and outward cir- 
feral di- Cumstances, In a system’ of geography, therefore, it 

nof is necessary, in the first place, to consider the earth as 
cography. 4 of ad solar + ree ; to illustrate, from astrono- 

: . mnical principles, its figure, magnitude, and motion j to eee Tai aie construction of the isles, with their appli- 
eation to the solution of problems; and describe the va- 
tious methods of projecting maps and charts. This 
constitutes what is properly called Mathematical Geo- 
craphy. The geographer may then proceed te consider 

€ globe as one whole, and examine its internal struc: 
ture ; the natural divisions and inequalities of its sur- 
face; the Po sageonethed tides and currents; the modi- 
fications of its atmosphere with re to weight, tem- 
perature, humidity, and motion, with other natural ap- 

ces usually included under Physical Geography. 
And, in the last place, he may view it as the habitation 
of animated and rational beings, divided into different 
kingdoms and states, and exhibiting various monuments 

| of human industry and skill. This forms what may be 
‘Miticy, Called Political Geography. Tn the following article, we 

shall confine ourselves to the first of these, leaving phy- 
aye sical hy to be discussed under Puysicat Geo- 
— eyepley Me euosy. Mrneratoay, &c.; and politi- 

cal geography under the names of the respective coun- 
tries; and other articles, where they will be treated more 
fully, and with greater propriety, than they could pos- 
sibly be in the present’ article. © Before entering on the eter’, however, it may be oF id ni to take a short view 
of the pity and progress geographical discoveries. 

of * Inaru e state of society, it seems to have been the 
i- universal opinion, that the earth was a large circular ‘. ** plane or dise, ey nation supposing itself to be placed t _in the centre. ‘parts of this plane, ; VOL. X. PART 1. 

the unex 
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various fanciful and absurd nap were entertained _ History. 
The early Greeks, for example, imagined, that in the thi ar a 
immense expanse of the ocean numerous islands were of the sasty 
scattered up and down, inhabited by giants, pigmies, Greeks {ane 
and a vast variety of other beings, which’never existed ciful and 
but in the extravagant dreams of a fertile and untutored absurd. 
imagination ; while the extreme verge of the disc ter= 
minated in a chaotic gulf of unknown extent, and im- 
penetrable darkness. The difficulties and dangers which 
travellers and navigators at first encountered, in at- 
tempting to pass the limits of their own country, and 
which they were on all occasions disposed to magnify, 
served dachaie to confirm than refute these erroneous no-= 
tions. This remark is strikingly exemplified in the 
case of the Pheenicians, who, as early as a thousand years 
before the birth of Christ, had navigated the whole of 
the Mediterranean from the eastern extremity to the 
Atlantic Ocean, and had founded the colonies of Utica, 
Carthage, and Gades. That bold and enterprising peo- 
ple, anxious to reap the whole advantages of ‘their dis- 
coveries, were careful in concealing the success of their 
adventures, but took all possible pains to magnify the 
dangers and. difficulties which they had encountered. 
Accordingly we find, that: long after this period’ the 
Greeks still regarded the islands in the western part of 
the Mediterranean, and even Sicily, as the habitations 
of monsters, and the scenes of enchantment. Nor did 
the discovery of their error in one instance, lead them 
to suspect the accuracy of their opinions in general. So - 
firmly indeed were they persuaded of the truth of that 
system, which the writings of their poets, and particu- Drawn from 
larly of Homer, had teiataredl in some measure sacred, the writingy that they no sooner became acquainted with a new re. of Homer. 
gion, than they immediately transported to more dis- 
tant islands those fanciful beings, which they had at 
first erroneously supposed to be inhabitants of places 
less remote. Eve im later times, when the true figure Common to 
of the earth was understood, the notions of the ancient #!! rude na- Greeks, which were perhaps common to all nations in “°"* 
similar circumstances, continued to pervade the writings 
of travellers, navigators, and historians, and thus pre- 
judice tended to suppress that spirit of curiosity and ad- 
venture, which the discoveries of science might other- 
wise have inspired. No motive perhaps less powerful 
than avarice, could induce men to engage in an expedi- 
tion in defiance of difficulties and dangers, against which 
they were taught to believe, that human strength and 
human prudence were equally unavailing ; and when 
such expeditions were undertaken, it would generally 
be by men little qualified, and still less disposed to com- 
municate correct and interesting information to their 
less adventurous. brethren. In such circumstances, it 
does not appear at all surprising, that so many ages 
should have elapsed, before any very extensive or regu- 
lar intercourse was established between different coun- 
tries. ’ 

‘The first authentic account that we have of any con- Geography 
siderable portion of the earth’s surface, is derived from oe Hy 
the writings of Moses. The object of that writer, in- B. C. 1700. 
deed, was not to teach men a system of geography ; and 
therefore the information which he affords, regards the 
earth considered rather as the habitation of moral 
beings, than as the subject of physical research, We 

s 
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History. learn, however, from his writings, that, 1700 years be- 

fore Christ, a commercial intercourse subsisted between 
the Midianites, who inhabited the country on the 
northern extremity of the Persian Gulf, and expt, by 
way of Palestine. From that period, till within 500 
years of the Christian era, the Hebrew writings make 
frequent allusions to the commerce of eastern countries, 
and it is probable that the Pheenicians were at this time 
acquainted with many countries, particularly to thewest, 
of which history makes no mention. The geography 
of the Hebrews themselves, however, does not appear to 

hy of the Dave extended, at this period, beyond Mount Caucasus to 
Ties. the north, the entrance of the Red Sea to the south, 
B.C. 500. and the Archipelago to the west, including the coun- 

tries of Asia Minor, Armenia, Assyria, and Arabia in 
Asia, with Egypt, and a little of Abyssinia in Africa. 

an The Greeks, about the same period, reckoning Delphi 
Grecks, the centre of the habitable world, were acquainted with 
B. C. 500. little more than the country included under the name 

Greece, together with the islands in the Archipelago, 
the western part of Asia Minor, the sea-coast of Egypt 
and Lybia in Africa, and a little of the south of Italy, 
Beyond this circle all was involved in darkness and 
conjecture, With regard to the Egyptians, with whom 
it has been supposed that the science of geography ori- 
ginated, there are no authenticated faets to show, that 
they had ever been distinguished for enterprise or ad- 
venture, previous to the period of which we are speak- 
ing, still less that they had ever led the way in geo- 
graphical discoveries. From the peculiar circumstances 
of their situation, they must have been obliged, at an 
early period, to apply themselves to topography, as they 
did to geometry ; but there is every reason to believe 
that, for their knowledge of foreign countries, th 
were indebted to the Pheenicians and others, who vi- 
sited them for the purpose of commerce. 

The Greeks Such was the condition of the most enlightened na- 
colonize the tions of the world. with regard to ecngnaphital know- 
_— Jiter. 4ge; at the commencement of the fifth century, before 
ae a and the birth of Christ. In the course of the next seventy 
part of years, however, many interesting and important dis- 
Spain. coveries were made by the Greeks. Colonies of that 
B.C. 500 to people, either driven from their native country by in- 
430. testine commotion, or induced by the prospect of wealth 

to go in quest of new settlements, successively esta- 
blished themselves in Sicily, Sardinia, Corsica, and 
even some of the southern provinces of Spain. For 
their success in these enterprises, they are said to have 
been greatly indebted to the geographical and nautical 
charts which they contrived to obtain from the Pheeni- 
cians, and which, with the sphere alleged to have been 

First artifi- constructed by Anaximander the Milesian, and disciple 
cial sphere of Thales, were the first attempts of which we have any 
pt eg authentic information, towards delineating the whole, 
nanier oF any considerable portion of the earth’s surface. But 
B.C. 568, Whatever might have been the merits of Anaximander’s 

globe, or of the Phoenician maps, it is certain that the 
Greeks had not borrowed from either, any correct no- 
tions with regard to the figure of the earth. It was reser- 
ved for Herodotus to contradict, from his own personal 

ptt observations, the idea of the habitable world being a cir- 
tas, ular plane, surrounded by the river Ocean. This distin- 
B. C. 484 to guished writer, who has been styled the father of his- 
413. tory, and who, as an attentive and intelligent traveller, 

has never been surpassed, perhaps seldom equalled by 
any, either in ancient or modern times, was a native of 
Halicarnassus, in lesser Asia. Imbibing, in all probabi- 
lity, that spirit. of commercial enterprise for which his 
countrymen were distinguished, and possessing confi- 
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dence in himself sufficient to raise him above’ vulgar 
ey tag and opinions not founded in facts, he push- 
ed his researches into many countries, which till that 
time had never been explored. He visited the Greek 
colonies on the Black Sea, and measured the extent of 
the latter from the Bosphorus and the mouth of the 
Phasis at the eastern extremity. He traversed the | 
country between the Borysthenes and Hypanis, now a 
part of southern Russia, explored the coasts of the Palus 
Meeotis, (sea of Azof) and obtained correct informa- 
tion with regard to the situation and extent of the Cas- 
pian Sea. He visited Babylon and Suza, and was well 
acquainted with the greater part of the Persian mo- 
narchy. He Poetic through the whole of Egypt, 
where he obtained a great deal of interesting informa« 
tion respecting the caravans from the interior of Africa, 
and also visited the Grecian colonies of Cyrene. From 
his description of the straits of Thermopylae, it is obvi« 
ous that he had been in Greece, peas traced the 
course of the Ister (Danube,;) from its mouth almost to 
its source. He terminated this career of discovery and 
adventure, as useful to others as honourable to himself, 
in. the southern of Italy, where it is also suppos 
that he finished his much admired history. 

In estimating the extent of the geographical informa- Limits of 
tion furnished by Herodotus, we are by no means to limit the geogr 
it to the circle which he described, and which we have Phy of H 
just traced out. Possessing in an eminent degree those 
ualifications which distinguish the intelligent traveller 

from the mere tourist, he was enabled;to collect. much 
valuable information respecting countries which he had 
no opportunity of mieiting; and the accounts, which he 
gives of these countries have been confirmed by the 
most unquestionable of all evidence, the striking simi- 
larity in the characteristic features of their ancient and 
modern inhabitants. _ Viewing it in this light, the geo- 
graphy of Herodotus extended to the greater part of 
Poland and European Russia, western ‘Tartary, the 
country on the Indus from its source to the confines of 
the Cashmere, Arabia, and the northern parts of Afri- 
ca, He sometimes mentions Carthage, and gives an 
account of a traffic carried on without the intervention 
of language, between the Carthaginians and a nation 
beyond the Pillars of Hercules, which has been consi- 
dered as applicable to that of Senegambia, There is 
nothing explicit, however, in the text of Herodotus, with 
regard either to the name or the situation of the coun- 
try. 

subjects, which still continue to agitate the scientific 
world, we mean the Niger, the Nile, and the pretended 
eircumnavigation of Africa by the Pheenicians. With 
regard to the Niger, the only passage in Herodotus 
that can possibly allude to this river, is the account 
which he gives on the authority of Etearchus, king of 
the Ammonians, of a journey into the interior of Africa, 
undertaken by five young Nasamons, a people situated 
at the extremity of the Gulf of Sydra. These travel- 
lers having, in the first part of their journey, passed, 
through an inhabited country, came to an immense 
sandy desert, through which they continued their route 
westward, till they reached an extensive plain covered 
with vegetation. While they were enjoying the shade, 
and eating the fruit of the trees which they found there, 
they were fallen upon by men of a very diminutive 
size, who conducted them across a swampy country, 
till they came to a town inhabited by black people, 

y. d : 
Before concluding this short review of the travels of His 

our author, it may not be improper to notice the infor- of the 
mation which he gives, or is supposed to give, on three 8 

jotus. 

are 



and situated on the bank of a large river, running from 
west toveast. Though the vague and indefinite na- 
ture of the account itself, the authority on which it 
rests, and the circumstance of its being obviously in- 
troduced for the purpose of proving that the Nile runs 
from the west, tend to throw considerable doubts on 
the truth, or at least the accuracy of this.relation, yet 
some eminent” ers are of opinion, that the 
town i -is‘no other than Tombuctoo 
on the banks of the Niger. 

Nile. Of the Nile, Herodotus speaks with more precision; 
and, as his information on the subject appears to have 
been derived from personal observation, it is on this 
account entitled to more credit. After detailing at 
some | the manner of ascending the river, and 
describing minutely the nature and inhabitants of the 
countries through which it passes before entering Egypt, 
he concludes by affirming that it certainly runs from 
the west, though he jos So lg that beyond the 
country of the Automoles it had never been explored. 
The Automoles, otherwise called Asmach, were origi- 
nally descended from a colony of Egyptian fugitives, 
but, at the time of Herodotus, inhabited a province 
subject to the king of Ethiopia, and lying as far to 
the south of his tal Meroe, as Meroe was from the 
great cataract, According to Eratosthenes, and other 
ancient , this town was situated on an 
island formed by the junction of the Atbar or Tacazze 
Sion Derren sa tran ee Sener eens ty 

e testimony of Mr Bruce, who discovered ificent 
ruins to the north of Chandi, opposite the ‘sland of Kur- 
, nethes this opinion be correct, it fixes the situation of 

in 17 degrees of north latitude, about 6 degrees 
south of the cataract, and 6 north of the Automoles. 
Herodotus, therefore, must have been acquainted with 
the course of the western branch of the Nile, as far as 
the eleventh parallel ; and of its course beyond this, no 
subsequent traveller has yet given any satisfactory in- 
formation. f 

» With to the circumnavigation of Africa ‘by 
the Pheenicians, Herodotus relates the story apparently 
as he received it, without determining any thing as to 
its being true or false. When Neco king of Egypt had 
completed his famous canal between the Nile and the 
Arabian gulf, he dispatched vessels manned with Phe- 
nician sailors, who, after navigating the ocean to the 
south of the Red Sea, were to return to Egypt by the 
pillars of Hercules and the Mediterranean: e*This they 
are said to have accomplished in less than three years, 

.-» including their stay on the coast of Africa, while they 
sowed and reaped a crop of corn. On their return, they 
related among other wonders, that in sailing round 
Lybia, the sun appeared to be on their right.‘ This,” 
says Herodotus, ‘“ appears to me altogether incredible, 
but it may not perhaps appear so to others.’? -On this 

it has been remarked by those, who are dis- 
d to admit the truth of the circumnavigation in 

question, that the very cireumstance which the histo- 
rian rejects as incredible, is one of the strongest argu- 
ments possible in favour of the tradition. The truth of 
this remark is too obvious to be disputed, and we are 
ready to admit the full force of the argument which it 
affords. At the same time we cannot by any means con- 
sider it as decisive. The Pheenicians we think might 
have sailed far enough to the south in the Indian Ocean 
to have observed the phenomenon of the sun to the 
north of the zenith, though they had never attempted, 
far less executed the circumnavigation of Africa; and 
we cannot avoid observing in passing, that they who 

#C. 604 
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ave disposed on all occasions to magnify the discoveries, History. 
and exalt the merits of the ancients, would do wellto “yr” 
be on their d, lest pull down with one hand 
what they have taken pains to erect with the other. 
May not the incredulity expressed by Herodotus with 
regard to the position of the sun, be brought forward 
with some plausibility, as presumptive evidence against 
the commonly received opinion with regard to the ex- 
tent of his own travels up the Nile? It is difficult to 
conceive how he could possibly have advanced so. far 
as to the eleventh parallel of latitude without having 
heard at least of the sun being observed towards the 
north, | To say that such ajourney as this would never 
be undertaken while the sun was advancing towards 
the tropic of Cancer, on account of the overflowing 
by _ Nile, is hardly a satisfactory solution of the dif- 
culty. 
It has already been observed, that before the time of Discoveries 

Herodotus, the C inians had established a com- of the Car- 
mercial intercourse with some of the nations on the 
western coast of Africa; though it is not exactly known 
when this intercourse began, or how far it extended. 
There is reason, however, to believe, that the voyage 
of Hanno; which some say reached to the mouth of 
the Senegal, was not earlier than the end of the fifth, 
or beginning of the fourth century before Christ, and 
that it was about the same time that the Carthaginians 
first became acquainted with the Canaries, the northern 
provinces of Spain, and the British islands. The latter, 
indeed, had in all probability been visited at a much 
earlier period by the Phoenicians, who carried on a lu- 
crative trade in din with the. inhabitants of Cornwall. 
During this same period, the Greeks continued to cul- 
tivate geography with ardour and success. Hippo- yippocra- 
crates, the celebrated physician of Cos, retracing the tes. 
footsteps of Herodotus, and sometimes penetrating be~ B. C. 420. 
yond his predecessor, collected many valuable observa- 
tions on the temperature and humidity of different cli- 
mates as_affecting the human constitution, and may 
perhaps be justly styled the father of physical geo- 

hy. The subject in all its bearings wanted only 
tobe reduced to a regular and systematic form, to be 
placed:on a footing with the other sciences, and fortu- 
nately the execution of this task fell to one who of all 
men perhaps was the best qualified to do it justice. 
Aristotle directing towards it the energies of his power- Aristotle, 
ful mind, stamped a value on the discoveries and ob- B. C, 340. 
servations of others, which till his time they had never 
possessed. He collected and combined the whole of 
these facts into one system of geographical knowledge, 
deduced from them the spherical figure, of the earth, 
(the fundamental principle of all geography), and in 
this smple form put the science, along with others, in- 
to the hand of his royal pupil, to smooth the march of 
conquest, and make some reparation for the violated 
liberties of sb gif; g 

The expedition of Alexander constitutes anera in the p; . 
history of ancient geography. As eager to be thought Lop meg 
the patron of science as the conqueror of the world, he der and his 
was careful on all occasions to blend the two charac- followers. 
ters, and judiciously left to posterity an accurate geo. * © 33. 
spphicel account of his expeditions, as the most du- 
rable monument of his military glory. His succes- 
sors indeed, however anxious they were to imitate him 
in other respects, did not shew the same predilection 
for literary fame. But from the school which he esta- 
blished in Alexandria, the light of science continued to 
emanate with increasing splendour ; and even to one of 
his generals, Seleucus Nicanor, who carried his victo- 
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rious arms from the Indus, where Alexander's expedi« 
tion terminated, to. the mouth of the Ganges, geography 
was not a little indebted. His ambassadors Megasthe- 
nes and Daimachus, who were sent to Palibothra, the 
capital of a large kingdom on the Ganges, and thought 
to be the Allahabad, or according to others, Baliputra 
of modern India, collected a great deal of important 
information with regard to the natural history of the 
country, as well as the manners of the inhabitants. 
The spirit of commercial enterprise, which vailed 
particularly in Greece during the century after Alex- 
ander’s death, served not only to keep up a constant 
intercourse with the countries thus discovered, but also 
to extend the boundaries‘ of geography to others before 
unknown.» The Grecian kings of Egypt carried on a 
regular trade with India and Taprobane (Ceylon), while 
the Carthaginians extended their commerce Pa, bay 
western coast, as well as into the interior of Africa. 
The Romans also, having obtained possession of all 
Italy, began to aspire after foreign conquest. Their 
expeditions against Carthage made them acquainted 
with Africa, and what was of still greater consequence, 
taught them the construction and management of ships. 
In the Macedonian war they acquired a knowledge of 
Greece, and rendered themselves formidable in Asia 
Minor by the defeat of Antiochus. Their subsequent 
conquests were still more important in a geographical 
point of view. Julius Caesar gave the earliest and the 
most accurate account of the interior of Gaul and the 
south of Britain, Germanicus penetrated as far as the 
Elbe, and Elius Gallus traversed the interior of Arabia, 
Thus by the commencement of the Christian era, geo- 
graphy had received a vast accession, not merely in ex- 
tent, but in point of accuracy. Countries that had 
only been heard of from the casual visit of a soli 
traveller, or misrepresented by the’'selfish policy of the 
avaricious trader, were now familiarly known; from the 
march of victorious armies, whose leaders were as anxi- 
ous to describe as to conquer, and by a happy com- 
bination of events, a Strabo arose to transmit an ac- 
count of all these discoveries to posterity. Of the ele- 
gant and learned work of this celebrated writer, we 
cannot pretend to give any thing like an analysis, ; and 
indeed no analysis could do it justice. We have only 
to observe, that the portion of the globe which he de- 
scribes is bounded on the north by the Baltic, towards 
the east by the Ganges, and on the south nearly by the 
line joining the mouth of that river with the mouth of 
the Senegal. Of course his description of all the coun- 
tries contained within these limits cannot be equally 
minute, nor is he always accurate in his delineation of 
those that were more perfectly known. He is frequently 
mistaken with regard to the situation of particular places, 
the course of rivers, and the direction of chains of 
mountains. ‘These, however, are errors which will 
readily be overlooked, when we consider the period at 
which the work was composed, a ‘period when the 
traveller had ito struggle with difficulties in all in- 
land expeditions, and the geographer laboured under: 
disadvantages from the want or the imperfection of 
Sates of which moderns can hardly form an 
idea. ‘ 

The only other subject which we would notice as 
connected with this period of ancient geography, is the 
situation of the much disputed Thule. Pytheac, a na- 
vigator of Marseilles, who lived a short time before 
Alexander the Great, after having explored the east, or 
as he thought the north east coast of Britain, continued 
his voyage, as he says, to the north, that is to the north- 
east, and after six days fell in with land which he calls 
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Thule or Thyle, and which he states to be 46,900 stax History 
dia from the equator. The situation of this place has “"y™ 
long been a disputed point both with ancient and mos 
dern writers, and the difficulty arises from not knowing; 
in the first place, which of the ancient stadia is here 
meant, and secondly, what was the precise length of 
the stadium. The » different kinds. of stadia in) use 
among the ancients, are generally reduced, by modern 
geographers, to four, but the ive lengths of these 
have by no means been ly determined. With- 
out, however, entering into.a detailiof the various opi- © 
nions which have. been entertained’ on the subject, we 
shall merely state that of an eminent writer, which is 
perhaps as accurate as any other. This author (M. 
Gosselin): supposes, that of the longest stadia 66 
were equal to one of the equator, of the 
kind 700, of the third 833%, and of the fourth or Egyp- 
tian 11113. Applying these different measures succes+ 
sively to Pytheas’s account, we shall have for the lati+ 
tude of Thule 69° 27’; 66° 8';:55° 34/, and 41° 40’, 
Of these results the third appears to be the most pro- 

woe anette eer utland, as it is to Ji only that P sed 
description can at all apply. He says, for example; eatin 
per 3 the sea, the earth, and the air, seem to be 
confounded in one element ; a description strikingly ap 
plicable tothe downs of Jutland, a henna 
quently driven about with violent winds, and being 
scattered over the surface of the marshes, conceals 
the unwary traveller the gulf beneath. His account 
the produce of the country is equally applicable ; and 
the whole is rendered more probable, from theré being 
in Jutland, about a degree farther north than the-situa- 
tion of Thule, as now determined, \a part ‘of the coast 
still denominated Thy or Thyland, \and in’ the ancient 
erty. of Scandinavia, Thiuland.,. Other arguments 
might be urged in favour of this opinion, notwithstand- 
ing the scepticism of Strabo, and other ancient geogra« 
phers ; but more, perhaps, has already been said om the 
subject than is consistent withthe nature of our plan. .. 
See Founan. ional L wiht c aici 

For some time after the commencement of the Chris- © 
tian era, the progress of geographical discovery was “2s 
neither rapid nor very extensive. The Romans had ,, 
by this time, indeed, subdued the greater part of the g 
known world, and had consequently a great dealin cal 
their power with regard to the advancement of science, "Y ater 
But their attention was directed more to what they al- weet of 
ready knew, than what they might still have to disco- christian 
ver. They soon began to ve that conquests were era, 
more easily made than retained, and that, by attempt 
ing to gain more, they might eventually lose what they fe 
already possessed. They had therefore no longer any 

gn a inducement to extend their researches into fore, 
countries for the purpose of conquest, scarcely even. 
for military renown ; and thus ry was deprived, 
of the aid which it had formerly derived from a spirit 
of military adventure, and to which, more than any 
other circumstance, perhaps, it was indebted for its suc 
cess. Nor had the Romans the same temptation as 
formerly to explore unknown regions, for the purpose: 
of commerce. Asia continued long to supply them in, 
abundance with every luxury which they could desire, . 
through the ordinary channel ; and while that»supply. 
kept pace with the demand, it was not to be expected 
that they would give themselves much trouble either 
about discovering new countries, or exploring new chan-. 
nels of communication with such as were already known 
to them. -Add to all this, that hical discovery 
was approaching that point when its farther extension 



coultl only be looked for in ot ype new and 
“ important improvement in art of n tion, or 
‘some discovery in those sciences on which it chiefly de- 

But these circumstances were sufficient 
to prevent the Romans fiom extending in any great de- 

gree the sphere of hical: know , they were 
; Giso means inattentive to the cultivation of the sci- 

Hh  -ence in The civil and military establishments 
which they were obliged to maintain in all the conquer- 
ed provinces, and the security which trade enjoyed 
under airegulay and efficient government, gave rise to 
a closer and more regular intercourse among: all the 
countries, which composed the ep i than had ever 
een known at:any former period. — we oacentey 

int out the limits of Roman geography, we sho 
y probally not include ‘a much Ase extent than has 
' 1 already assigned to that of Strabo. But in point 
© of accuracy and minute detail, the difference is consider- 
hy’ ably im favour of the former. They were well acquaint- 
(0. ed with all the countries'on the Danube and the Vistu- 
la, nor was the Rhaor Wolga unknown to them, though 

sometimes confounded with the Tanais or Don, Of 
_ tlie\intermediate space containing Scythia, Sarmatia, 
ahd Dacia; we have accounts from various Roman wri- 
ters, though it is obvious that in many things they fol- 

low H » Their know of the ‘countries on 
the southern coasts of the Baltic, as well as Jutland, then 
called:Cimbria Chersonesus, was tolerably accurate with 
regard. to situation and extent ;) but the origin and 
‘names of the different nations were by no means well 
) i and notwithstanding the labours of modern 
geographers ities, they are still involvedin darkness 
and confusion. ‘The Romans little thought, in the me- 
ridian of their glory, that.they’ were ultimately to fall a 
sacrifice to the ravages of nations so barbarous as to be 
without the limits» of the: civilized world; and so rude 
as to be incapable of communicating to others any ac- 
countof their own origin or early history, Of the:coun+ 
tries to the north of the Baltic, the Romans knew com: 
perma The southern part of Sweden was 

iz yminated: Scandia, and was considered. as an island 
| __ of unknown extent. It seems, indeed, to have been 

__ the general opinion, that the Baltic was part of the north. 
ern ocean, containing: msn are of large islands; 
and it oe aiid te tome rom this opinion, 
_ ‘that their ical knowledge, in this direction, 
_ did not extend d the large lakes in the south of 
_ Sweden, and the entrance of the gulf of Bothnia. Pro- 
ceeding westward, the next country we meet with in 
the geography of the Romans is Britain, of which we 

_ havea very minute account, comprehending not only 
oe go England and Seotland, but also Ire- 

and, Isle of Man, the Western Islands, and the 
> Orknies. Ptolemy of Thule as situated to the 
_ ~ north-east of Britain, by which he has been understood 
ovak ing one of the Shetland islands. It cannot; 
~ however, be inferred from this, that the Romans were 

really acquainted with these islands. Of Gaul and the 
other western countries of Europe, it is hardly neces+ 
sary to take any notice, the Roman accounts of these 
being familiar to = body. 
. From the westof Europe we naturally pass to Africa, 

-and we find that the Romans were acquainted with 
about one-third of that continent. Pliny, from a states 
ment by Agri estimates the breadth from north to 
- south, gh Cyrenaica and the country of the Gara- 

_ mantes, that is from Barca towatds Bournu, at 910 Ro- 
_ man miles, a distance from the Medi he: iterranean which 

falls considerably short of the Niger: It appears, hows 
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ever, that they wete not altogether ignorant of that ri- _ History. 
ver in another direction. Pliny, on the authority of Juba, The Niger. 
king of Mauritania, mentions that the Nile rises from a 
lake in the interior of that country, and 'that, after run- 
ning under ground through ’a desert of twenty days jour- 
ney in extent, it makes its appearance again on the con- 
fines of Ethiopia, where its source is called Nigris. From 
this modern geographers have concluded, that the desert 
here mentioned is the great desert of Sahara, that what. 
Pliny calls the Nile is only a small river running along 
the south side of Mount Atlas, and that its pretended 
reappearance is no other than the source of the Niger or 
Johiba. In this our readers will recognise the opinion 
of Herodotus, expressed: in a more detailed form, that 
the Niger and the Nile are the same river, and they 
will also observe, that the Roman geographers, in the 
time of Pliny, were ‘not better acquainted with the 
western part of Africa, than their rivals the Carthagi- 
mans had been. Ptolemy, indeed, distinctly mentions 
the Niger, and enumerates some of the towns situated 
on its banks, as Tucabath, Nigira, Ta-Gana and Pana- 
gra, in which later ppinigeapubrs have discovered the 
modern towns of Tombuctoo, Cashnah, Ganah, and 
Wangara ; but even his account of the interior is very 
partial and indistinct. Of the Canaries, the Romans The Canary 
undoubtedly knew more than the Carthaginians, though islands. 
these islands were still regarded too much as the region 
of fiction. They were called in general the Fortunate 
Isles; a name famous with the poets, and perhaps too 
frequently employed in the more sober details of the 
historian. - Among the particular names, we find Ca- 
Naria‘and Nivaria, the former obviously the same with 
modern Canary, the latter, perhaps, denoting Teneriffe 
with its snowy summit. On the eastern side of Africa, 
the geography of the Romans was neither very distinct 
nor very extensive. They seem to have been acquaint The Nile. 
ed with the Nile, as far as the Automales of Herodotus, 
but not to have penetrated farther. ‘On the shores of 
the Indian ocean, their navigation terminated at the 
promontory of Prasum, a point which Ptolemy repre- 
sents.as lying to the south of the equator, but which, 
from a careful investigation of the measures employed 
by him, is found to correspond with Cape Brava, two 

ées to the north of the line. 
- When we turn to Asia, we find the geographical im- In Asia. 
provements of the Romans much more interesting in a 
scientific point of view, as well as more important in 

to commerce, These improvements may be al- Discovery 
most wholly ascribed to the discovery of the monsoons, °f the mon- 

te. 8000s in the by which the communication with India was comple 
ly altered, and) the trade of that rich and luxurious 
country prodigiously extended. Embarking at the 
> af So ports on the Red Sea, and passing the straits 

abel-mandel, the merchant was carried by the 
south-west monsoon, or Hippalus, so. called from its 
discoverer, directly to the peninsula of Hindostan, and 
back again by the Vulturnus, or north-east monsoon, 
in the course of the same year. This navigation was 
first undertaken during the reign of Augustus, till 
which time the route to India was either across the de- 
sert from Syria to the Euphrates, down the Persian 
gulf and along the northern coast of the Arabian sea 
to the mouth of the Indus; or farther to the north by 
the Caspian sea, and the Oxusor Jihon. Some ancient 
writers represent the latter as much more easily accorn- 
plished than it could possibly have been, by supposing 
that the Oxus fell into the ian Sea, or rather that 
Lake Aral was a gulf of that sea. But even if thishad 
been the case, the conveyance of merchandise by such 

reign of 

Augustus, 
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and precarious, compared with the direct course across 
the Arabian Sea. By the latter, also, the western coast 
of the peninsula of India became better known, and 
opened the way for other discoveries in the interior as 
well as on the Bay of Bengal. The whole extent of 
country south of the line joining the mouth of the In- 
dus and the mouth of the Ganges, was soon explored, 

Geography and is described with considerable minuteness by Pliny 
of Pliny and and Ptolemy. Of the north of India, the accounts of 

these writers are extremely vague; but it appears that 
‘Thibet was pretty well known under the name of Se- 
rica. On this subject, indeed, there has been much 
learned disquisition among critics’ and geographers, 
some supposing, as we have now stated, that Serica 
included Thibet, with part of the north of India, while 
others consider it as denoting China. This last opi- 
nion is chiefly founded on the calculations of Ptolemy, 
by which Serica appears to be situated in the middle 
of the Pacific Ocean; but these calculations are obvi- 
ously in direct contradiction, not only to Pliny, butito 
Ptolemy himself. According to the former, Asia ter- 
minated a little to the east of the Ganges and the north 
ef the Caspian Sea; and he distinctly says that the 
Seres inhabit the middle of the eastern regions, of 
which the Scythians and Indians occupy the two ex- 
tremes. The latter also describes Serica as bounded 
on the east by unexplored countries, and on the south 
by the mountains of Emondus, (the modern Emod, 
Hema, or Himmala), which separate it from Indias It 
is unnecessary to observe, that neither of these accounts 
can possibly apply to China, while both are accurate if 
understood of Thibet. ‘ Here, then,” to use the words 
of a modern geographer, “among the Alps of Asia, 
and on the borders of the great desert of Shamo, ex- 
pired the last ray of the geographical knowledge of the 
ancients.” 

To pursue the history of aphy through the 
riod on which we are now Boat x p Bees would boss 
trace the decay of every thing dignified and ennobling, 
and to mark the progress of ignorance and barbarism, 
triumphing over science and civilization. We should 
find, in the course of a few centuries, the inhabitants 
of the whole civilized world completely extirpated, and 
succeeded by a race of men who knew nothing of them- 
selves farther back than their recollection carried them, 
and nothing of the rest of mankind but what the 
learned during their career of victory and bloodshed. 
We should perceive the termination of all friendly in- 
tercourse among different countries, and wars carried 
on no longer with a view to conquer and civilize, but 
to extirpate and destroy. It isnot consistent, however, 
either with the nature or the limits of the present ar- 
ticle, to enter into a minute detail of the circumstances 
that conspired to accelerate the destruction of the Ro- 
man empire, or enumerate the various tribes that took 
possession of the different countries of Europe, and the 
revolutions that took place in their manners and form 
of government. | We shall only observe, therefore, that 
during the latter period of the Roman history, litera- 
ture and the fine arts had in a great measure banished 
the cultivation of science, and the ardour of curiosity, 
so necessary in all laborious researches, but) particular- 
ly for geographical discovery, had degenerated into a 
love of indalence and ease. “A great deal still remained 
to be done by active and enterprizing adventurers, be- 
fore the science of geography could be successfully pro- 
secuted in the retirement of an academy; but enter- 
prize and adventure were no longer to be found among 
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History. a route, must have been exceedingly slow, expensive, ies of and dis- 

ation. We find, oe ly, that from the time of » 
lemy, till the overthrow of the Roman empire, there 

is scarcely a ners be fact on record that deserves a place 
in the history of geographical discoveries. From that _ 
period, the progress of all knowledge was retrograde. _ 
Phe chohuroctie fleas that had been reared by 
the persevering labours of many , were successive- A, 
ly overthrown ; till Alexandria itself, the last 2 of 
persecuted science, fell a sacrifice to the merciless fury 
of a barbarous fanatic, The work of devastation was 
now complete. - The last faint glimmerings of intellec- 
tual light were extinguished, and the gross perversion 
of an rhe principle in Europe, with the establish- 
ment of a false system in Asia, threatened to stu: 
ate ep darkness which had enveloped the civili 
world. . Pi ; tHe dt smd = § 

Such was the state, and such the of liter- G 
ature and science about the middle of the séventh cen- 
tury. There was still one country, however, which had 
not yet felt the shock of revolution, and from which 
the light of science was again destined to emanate. 
Arabia, from time immemorial, had preserved its inde- 
pendence ; and while the rest civilized world 
was hurrying into decay, ‘it continued to enjoy its an« 
cient laws and privileges, and made considerable é 
gress in many of the useful arts. Even the establishe ; 
ment of Mahometanism, at first so fatal in its operation, 
and which, like every other false system of religion, _ 
might have been supposed inimical to the progress of 
science, eventually contributed to the advancement of 
geographical knowledge. The Arabians, pues ; 

erably 

a people enervated by every 

great extent of sea-coast, had from a very early 
carried on an extensive trade, which was consi 
poi by the renee of Mahomet and his imme- 

iate successors. In their eagerness to propa the 
doctrines” of Islamism; ‘the Arabian: fabian : 
their arms to the pillars: of Hercules in the west, and 
the banks of the Ganges in the east, and thus 
phical discovery was once more associated with its most 
powerful ally, a spirit of military and commercial ad- _ 
venture. By the middle of ‘the ninth century, the 
Arabians had formed settlements in different parts of — 
China, and established: an intercourse with Madagascar, 
the Maldives, Ceylon; Sumatra; Java, and other ori+ 
ental islands. ' Nor was it to geography, considered ina — 
commercial point of view, that their attention was ex 
clusively directed. ‘Their generals had orders to’ pro 
cure geographical accounts of all the countries» which 
they subdued ; and we find the Caliph Al Mamon, as 
per be as 883, obtaining the measurement of a, 
of latitude im ‘the desert of Sandgiar, for the purpose-of 
ascertaining the magnitude of theearth, © a) Ju 

While the followers of Mahomet were thus extend-’ 
ing the boundaries of geography in Asia, a spirit of en= 
terprise séemed for a time to break out in the north of & 
Europe. ©The earliest account of Denmark, Norway, & 
and Sweden, on which any reliance can be placed, is — 
that given by Alfred king of England, towards the end — 
of the 9th century. This account is chiefly founded on 
the information of certain Norman adventurers, who 
finding the southern parts of Europe already in fe 
sion of their own countrymen, were forced to betake 
themselves to maritime expeditions in quest of new set- 
tlements. These adventurers gradually extending their 
researches into the Norther Ocean, discovered Green« 
land and the Shetland isles, on both of which they N 
planted colonies, about the end of the 10th:century. In 4 
the year 1001, Biorn, a Norman navigator, while steers 
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. ing round the coast of Greenland jin search of his fa- 

‘ther, was driven by a storm a. ble way to the 
south-west, where he fell in with afterwards call- 

_ Subsequent voyages to the same place tend to confirm 
this opinion, par icularly that,of the Zeni, two noble 

land, corresponding in every respect with Vinland,; and 
reeing in many “ ints, es with Newfoundland in 
orth America. From. this. circumstance it has been 

inferred, that Columbus, in his anticipations of a west- 
ern continent, was guided by something more decisive 
than bare conjecture, But,,whatever truth there may 
be _in this supposition, it seems to be generally, admit- 
ted, that the Sass had at a very early period land- 
ed on the coast of America, , The’ consequences of the 
discovery however, were neither interesting nor import- 
ant. Europe still continued ignorant and inactive, or 

pre in pursuits. suited only to an age of ignorance 
barism. .Even when her energies. were awa- 

pe ee they promised to be productive of little 
of benefit to the cause of literature and science. ‘The pro- 

* fessed object of the crusades. was, in. itself chimerical, 
_ and it is difficult to say what advantage would. have re- 
sulted from them, they been completely successful. 
But though the immediate effects of, one fanatical ex- 

_ peditionsare still somewhat problematical, there can. be 
‘no doubt that they were ultimately beneficial in a com- 
mercial point of yiew.,. It was in, order) to supply the 
ec! ers with stores and ammunition, that the Genoese 
were first tempted to cultivate the art of ship-building, 
which for many centuries had been. almost. totally ne- 
glected, and to extend their short coasting expeditions 
to the most distant extremity. of the, Mediterranean. 
The same enterprising people having afterwards. suc; 
ceeded in re-establishing 
Constantinople. were: rewarded with certain exclusive 
Brivileges in the way of commerce. By this event, their 

rivals the Venetians, who had.shared with them the ad- 
_ vantages of a trade with India nearly by the'same route 
_as was formerly known to the Romans, were excluded 
from the navigation of the Black Sea. _The monopoly, 

however, was in this case beneficial to the cause of com, 
> merce. The Venetians, by concluding a treaty with 

the Sultan of Egypt, opened a communication with In= 
dia by the Red Sea; and Alexandria soon became the 
grand depot of commerce, as it had formerly been the 
retreat of literature and science. 
_ While the consequences of the crusades were thus 

t in exciting a spirit of enterprise in the com- 
th, mercial world, there were not wanting men who, actu- 
ated by motives very different from those of avarice or 
even curiosity, contributed from time to time to extend 
the boundaries of geography in the East. These con- 

en 
an 
kened by the crusading, mania towards, the end of the 

e Greeks on the throne of 

century. This celebrated traveller set out with his fa- _ History. 
ther Nicolas Paul, who had already acquired consider- “~y~-—” 
able reputation as a missionary to the East, and some hans cred 
Dominican monks in. 1271, and after 26 years spent in 4. D. 1271 
unremitted labour, during which time he not only tra- to 1297. 
versed. those countries that were already known, and 
explored many new regions on the continent of Asia, 
but also visited Borneo, Java, Sumatra, the Nicobar 
islands, Ceylon, Madagascar, and other islands in the 
Pacific and Indian Ocean, till then unknown to Euro- 
peans, returned to Italy, where he was soon after made 
prisoner ina war with the Genoese. _1t was during his 
captivity in Genoa, that he wrote the.account of his 
travels; a work which, though composed in a very ir- 
regularand confused manner, continued long to be the 
guide.of Europeans in all. matters relating to oriental 
countries. Of himself and his writings it has been just- 
ly observed, that he was the father of the modern geo- 
gtaphy of Asia; the Humboldt of the 13th century, 
pea the misfortunes of the latter part of his life, by 
preventing him from publishing, a more accurate and 
systematic account of his travels, have thrown a shade 
over the glory of his own name, and robbed science of 
the advantages which she might otherwise have derived 
from, his labours. ; 
_ Passing ‘over, the other events of the 13th and 14th Discoveries 
centuries,as presenting nothing very striking or import- of nod a 
ant, we hasten forward toa period of all others the thet poe 
most brilliant and interesting in the history of geogra- ginning of 
phical discovery. .About the beginning of the 15th the 15th 
century, the Portuguese began to attract the notice of century. 
the other Euro states, by the glory of their military 
exploits, and the fame of their naval discoveries, Hav- 
ing succeeded in driving out, their inveterate enemies 
and, oppressors the, Moors, they carried their arms into 
Africa, where their achievements. were such as might 
have been expected from a combination of every motive 
that could lead to. acts of fearless bravery. Religious 
zeal inflamed, them with the. desire of extirpating the 
enemies of the Christian faith ; avarice inspired them 
with the hope, of sharing the. treasures of a rich and 
powerful people ; and a spirit of chivalrous and roman 
tic gallantry, threw. a charm over military enterprise, 
more powerful perhaps than either of the other princi« 
les, The youthful adventurer of every country ranged 

Bimeelf under the standard of Portugal, and courted the 
obation of his mistress by di of valour on the 

shores of Africa, Success in such circumstances could 
be neither slow nor uncertain, and every new victory 
led the way to a new a goon The coast of Africa 
as far as Cape Nun, been formerly. explored more 
than once; but all beyond that. was still enveloped in 
impenetrable darkness. The art of navigation, how 
ever, from the discovery of the compass, was rapidly 
improving; and the daring spirit of enterprise that had 
just been awakened, could no longer be confined with- 
in. the former limits. In ey | to extend their 
discoveries towards the south, the Portuguese fell in 
with, and. took possession of Madeira in 1420; and in Madeira. 
1438, e Nun was doubled for the first time by Gi-,A. D. 1420. 
lianez. It.is generally supposed, that in the same year 
the Azores, a asters Islands, were discovered, though 
on, this point geographers are by no means agreed, 

| The discoveries. of the Portuguese along the coast of Cape Vera 
Africa, though not very rapid, became after this period islands. 
progressive. In 1445 they reached the Senegal ; and 4-- 1456. 
in 1456 discovered the Cape Verd Islands. A short 
time after, this, Pierre de Cintra penetrated as far as 
Cape Mesurada, where the coast of Africa stretching 
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History. -towards the east, promised a speedy accomplishment of 
—Y— the great object of all their expeditions, the circumna- 

vigation of Africa. It was just at the dawn of these 
hopes, that the death of Prince Henry, the author of all 
the grand projects of the Portuguese, threatened to put 
an end to exertions equally honourable to his country, 
and beneficial to the interests ofscience. The spirit of 
the prince, however, had by this time been communica- 
ted to the nation, and the progress of discovery scarce- 
ly suffered any interruption. Prince’s Island, St Tho- 
mas, and Annobon, were discovered in 1471; in 1484, 
Diego Cam entered the river Zaire, or Barbela, in the 
kingdom of Congo; and finally in 1486, fifty-three 
years after Gilianez had first doubled Cape Nun, Bar- 
thelemy Diaz reached the southern point of Africa, 
which he named’ the Stormy Cape, but which King 
John II. afterwards more properly denominated the 
Cape of Good Hope. 

ile the slow progress of the Portuguese in explo- 
ring the west coast of Africa, has generally been ac- 
counted for from the imperfect state of navigation at 
that period, it has also been considered by some geo- 
graphers, as a conclusive argument against the pre- 
tended circumnavigation of Africa by the Phoenicians, 
it being quite incredible, in their opinion, that the lat- 
ter should have been able to accomplish in three years, 
twice as much as the Portuguese, with the assistance 
of the compass, could effect in half a century. With- 
out at all entering again into the merits of the ques- 
tion, we would observe, that the conclusion drawn from 
the preceding fact is by no means legitimate, The 
Portuguese, in all their expeditions, seem to have con« 
fined themselves chiefly to the coast, where the com- 
pass could be of comparatively little use; and there can 
be no doubt, we think, that in every thing connected 
with coasting navigation, the Phoenicians had ‘acquired 
much greater skill and dexterity than the Portuguese 
could possibly have at the commencement of their Afri- 
can expeditions. But to proceed with their discove- 
Ties. 

In 1497, Vasco de Gama was dispatched for the pur 
pose of exploring a passage to India by the Cape of Good 
Hope, at the same time invested with a commission to 
eonclude a treaty with Prester John, whom the Portu- 
guese supposed to be the prince of Abyssinia, or some 
other country on the eastern coast of Africa. That cele- 
brated navigator, after touching successively at Port Na- 
tal, Mozambique, and Melinda, obtained pilots at the last 
of these places, and traversing the Arabian sea, in 1498, 
landed at Calicut, onthe Malabar coast, the wholeof which 
he soon after explored. About 1506, succeeding navi- 
gators pushed their discoveries along the eastern coast 
of Africa, as far as the straits of Babelmandel, and thus 
completed the circumnavigation of that continent... In 
the same year they discovered Ceylon, and in 1511 
established themselves in Malaeca. Their discoveries 
aiter this period are too numerous to be particularized. 
It is en te observe, that by 1520 they had visited 
the Sunda islands, the Moluccas, Philippines, and in- 
deed almost all’the islands to the south-east and. east 
of Asia, as far north as the thirtieth degree of latitude. 
Their being prohibited from entering China, probably 
led to the iscovery of many islands in the Pacific at a’ 
mu¢h earlier period than would have happened, had 
the Portuguese been permitted to open mmercial a con 
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-vast and daring projects of Columbus, Hitherto the 

‘Columbus, leaving the guidanée of the shore, and'trust- 

reasoning by which a man of peeing might be natural- 

chowever, that the character and merits of Colu 

course of navigators, in’ all voyages of discovery, had 
beorr determined ly: Wile Winédtion/6f the. eben) wna ands 
probably, for the most part, within sight of and; but py 

pa the compass alone, ventured across an ocean of / 
unknown extent, in search of a continent whose exist- 
ence was extremely doubtful. In order still further 
to excite our admiration’ of this extraordinary man, it 
has been said, that he was strongly impressed with the 
idea of there being a great western continent, and at- 
tempts have even been made to point out the train of 

ly led to form such an- on, We do not think, 

require any adventitious enppers of this kind. If 
circumstances to which we have already alluded r¢ 
apouting the adventure of the Zeni, in 1390, be we 
founded, it proves, that Columbus was not distin- 
‘guished for prudence than for intrepidity ; and if it be 

Ise, we a that his adventure is to be ascribed 
to an error common to him with Aristotle and many of 
the ancients, that the eastern extremity of Asia as 
not far distant from the shores of Spain. But what- 
ever was the origin or the nature of the opinion 
by Columbus on this subject, it is certain that he un- 
dertook his voyage under a strong conviction of his ul- 
bya success ; =e is a curious coincidence, that at 

e very time when Vasco de Gama was taking p 
prahey of the peninsula of Hindostan in he eit 
the King of Portugal, Columbus was adding a new 
continent to the kingdom of Spain. It is unnecessa 
here to detail the circumstances connected with the 
discovery of America, as we have already done so in 
another part of our work, (See America and CoLum- 
Bus.) We cannot, however, avoid noticing the striking 
contrast which the history of that vod exhibits; be 
tween the speculations of a few bold and aspiring in- 
dividuals, and the childish prejudices which still en- 
slaved the t bulk of ‘ean Ni: "While Columbus — 
supposed that the nearest route to the eastern shores of 
Asia was by the western ocean, the Pope imagined, 
that, by a’l el edhe Mi = side of | 
the globe, he had completely separate e discoveries 
of the Spaniards and Poecugaeest on 

Though Spain, in exploring a nearer passage to the 
East Indies, had’ discovered and taken possession of a 
new continent, she did not relax her endeavours to ef “ 
fect her first’ object. Accordingly, in 1520, an 
was sent out on another voyage of discovery, when he 
succeeded in passing the extremity of South Aen tien, 
by the strait which still bears his name, and, pursuing 
his voyage westward, reached the islands on the e: 
coast of Asia. After his death, which happened at one 
of the Philippines, his companions ‘continued’ 
course, and, “hed touching at the Moluccas, rene 
by the Cape of Good We having accomplished the 
first navigation of the globe in 1124 days. The 
tempts of the Spaniards to discover a passa 
n of America were not so successful, — t 
deed have imagined; ‘from their description of 
Strait of Anian, that it was Bhering’s’ Straits” 
they had reached by the north-west ; but it is 
that this strait was no other than Hiadson’s Strait, 

oy 
w 

v 

the position of which the navigators of that p ws 
formed some erroneous notions. =) GOS 

The success that had hitherto attended the adven- 
tures of the Spaniards and Portuguese, soon stimulat 
other nations, particularly such as had thrown off the gli 

Diseovery y Jntercourse with that country. 
of America : While geographical discovery was making ‘such ra- 

pid progress in the East, the West also had frecige the 
4. D. 1492. Seene of very interesting and important events, by the 

5 



Papal yoke, to undertake similar expeditions. In 1578, 
Sir Francis Drake discovered the southern extremity of 
Terra del Fuego, with some p on the western coast 
of America, and completed the cireumnavigation of the 

3. globe in 1051 days. In 1556, some English naviga- 
tors, in seeking a north-east to India, fell in 
with Nova Zembla, and about the same time the Dutch 
discovered Spitzbergen. Of the discovery of New Hol- 
jand, or Australasia, various opinions have been enter- 
tained, some ascribing it to Gonneville in 1503, others 
to Menezes, a Portuguese navigator, in 1527; but the 
first authentic account of a landing on the coast is 
Captain Dirk Hartigh, a Dutchman, in 1616, (See Aus- 
TRALASIA.) It would be tedious to enumerate the va- 
rious voy of discovery, as well as land travels, that 
have been undertaken by different nations since the com 
mencement of the 17th century, and still more so to give 
a catalogue of the islands and countries with which 
their labours have made us acquainted. We cannot 

Pag conclude this sketch, however, without mentioning the 
, Fline names of Cook, Flinders,’ and Park, who may all be 
and justly denominated martyrs in the cause of geographi- 

cal discovery. With Captain Cook’s discoveries in the 
South Sea, Captain Flinders’ expedition to the south of 
‘Australasia, and Mr Park’s interesting travels in Africa, 
our readers cannot fail to be acquainted. Cook, indeed, 
has been accused, by some French writers, of having 
entertained a mean jealousy of other navigators, unbe- 
coming in any man, but particularly unworthy of one 
who had deserved so well, and enjoyed so much, of the 
grateful admiration of mankind. But the history of his 

~ successor proves, that even those who are loudest in 
their praises of liberality, and the most strenuous advo- 
cates for the maxim pa/mam _ meruit ferat, are not al« 
ways proof against the pitiful and degrading vanity of 

6. 

CHAP. I. 

oo Or tue SPHERE. 

Seer. I. Of the Figure of the Earth, and of’ the Sphere 
in General, 

_ Tur fundamental principle of all mathematical geo- 
_ gtaphy, and what of course naturally claims our first at- 
~ tention, is the spherical figure of the earth. The proof of 

this, however, is neither elaborate nor abstruse, the vari- 
_ ous phenomena from which it is inferred being so obvious 

___ and so conclusive, as to require only to be mentioned. 
__ The first, and perhaps the most simple of these which 

we shail notice, is the appearance of a ship at sea, ei- 
ther approaching to, or receding from, an observer on 
the shore, In the former case the vessel seems to rise 
out of the water, and in the latter to sink beneath it, a 
phenomenon that can only be accounted for from the 

_ convexity of the earth’s surface; and as the same appear- 
“4 ance is observed at all times and in all situations, this 

{ vari- convexity must also hold in every direction, that is, the 
ny earth must be spherical. The same conclusion may 

also be drawn from other phenomena ; as the change 
which takes place in the visible part of the earth’s sur- 
face, as well as of the heavens, to an observer who 
changes his situation—from the circular form of the 
earth’s shadow, as observed in eclipses of the moon— 

4 and, finally, from the actual circumnavigation of the 
globe. Our readers will find these appearances illus- 
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attributing to themselves the discoveries made by ano- History. 
ther. At the very moment that the accusation above 
alluded to was brought against Cook, the accusers ps a 
themselves were joining a national league to deprive o¢ Captain 
the deeply injured Captain Flinders of his hard earned Flinders 
glory, as they had re done of his freedom and his by the 
property. Accident and misfortune threw him into French 
their hands.in the isle of France, where he was, in 199% 
violation of every law, both of hospitality and huma- 
nity, detained a prisoner, and treated as a criminal for 
more than six years, obyiously for no other 
but to afford time to the French navigators who had 
followed his track under the protection of British pass- 
sea to publish the account of discoveries which had 

n stolen from another. Justice indeed has at length 
extorted an:acknowledgment of the fraud, and the 
graphers of other countries are erasing from cheie 
charts the names, by which the authors of this infa- 
mous plot thought to immortalise themselves at the ex- 
pence of an individual. This much was due to the me« 
rits and memory of Captain’ Flinders, and a triumph 
more honourable or more complete, the friends and ad- 
mirers of that lamented navigator can neither desire nor 
expect. But what expiation will ever wipe away from 
the character of a great nation, the blot which it has 
sustained, by permitting itself to be either deluded or 
wilfully drawn into a participation of such baseness, as 
to lend its sanction to.an imposition, the most abomina- 
ble in the annals of science? See Strabonis Rerum 
Geograph. libri xvii. &c: Oxon. 1807; Rennel’s Geo« 
graphy of Herodotus; Malte Brun Precis de la Geogra~ 
phie Universelle, tom. i.; Flinders’ Voyage to Terra 
Australis, 1801, 1802, 1803: also our articles Arrica, 
Cook, and Park. 

MATHEMATICAL GEOGRAPHY. 

trated at greater length under the article Astronomy, hs Mathemati 
at_p. 658 of the second volume of our work. Without, cal Geogra 

phy: therefore, attempting any farther t peewt of the fact, we 
shall proceed on the supposition that the earth is a per- 
fect sphere. This, indeed, is not exactly the case, the 
globe being ‘flattened or- compressed at two opposite 
points, forming what mathematicians call an oblate 
spheroid, and at the same time having its surface di- 
versified with numerous elevations and depressions. 
But to the geographer, these inequalities are of no im- Not affect- 
portance, as they are too inconsiderable to affect any ed by the 
of the problems that he may have ‘occasion to solve. ry gy 
The longest diameter of the earth is to. the shortest f...° 
nearly as 1 to .9968, or as 301 to 300, and the highest 
mountain on the earth, if represented ona sphere of six 
feet nine inches diameter, would not. project from: its 
surface farther than .4th of an.inch, In asystem of 

graphy, therefore, we may safely omit the consi« 
Seration of such minute irregularities, and regard the 
globe as really a perfect sphere. 

As our ‘chief object in the present article is to ren- General 
der the principles of geography intelligible to our rea- properties 
ders in general; we shall endeavour, as much as possi- of the 
ble, to exhibit a popular view of the subject, referring “P°"° 
the scientific, wade to those articles of our work; where 
the propositions that we may assume, and the pheno- 
mena that we shall have occasion to explain, are exami- 
ned and illustrated on the most rigid principles. Agree- 
ably to this plan, we shall here throw into the form of 
definitions, some of the properties of the sphere in ge« 

T 



Menage neral, referring for a demonstration of these properties 
cal Geogra- ' 

phy. 

Definition 
of a sphere. 

Diameter. 

Axis. 

Circle of 
the sphere. 

Pole of.a 
circle. 

Great circle. 

Small 
circle. 

Division of 
a circle. 

‘Length of 
an arch. 

Distance 
between 

two points. 

‘Great cir- 
cles equal. 

Measure of 
an angle 
formetl by 
two great 

circles. 

General 
view of the 
celestial 
phere, 

Diurnal 
revolution, 
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to the article T'ricoNomeTRy. 
A sphere is an uniformly round body, every point of 

whose surface, is equally distant from a point within 
the body, called the centre. Hence, ; sieht 

Ifa circle is made to revolve about its diameter, 
which remains fixed, its circumference will describe or 
trace out the surface of a sphere. . The’ circle thus re- 
volving is called the generating circle. 

The diameter of a sphere is a straight line passing 
through the centre, and terminated both ways by the 
surface. 

The axis of a sphere is that: diameter about which 
‘the generating circle, or sphere itself, is supposed to re~ 
volve. 

If an indefinitely thin plane or flat surface cut or 
pass ‘through a sphere, the part of the plane that lies 
within the sphere will be a circle, whose circumference 
appears on the surface, and is called a circle of the 
sphere. tt 

The pole of a circle of the sphere, is a point on the 
surface, from which every point in the circle is equally 
distant. Hence 

Every circle of the sphere has two poles, diametri-+ 
cally opposite to one another. 

A great circle of the sphere, is that whose plane*pas- 
ses through the centre, and consequently divides the 
sphere into two equal parts or hemispheres, 
A small circle of the sphere is that whose plane does 

not pass through the centre, but divides the sphere into 
two unequal parts. 

Every circle is supposed to be divided into 360 
equal parts, called degrees; each degree into 60 equal 
parts, called minutes ; and each minute into 60 equal 
parts called seconds. These different subdivisions are 
denoted by the signs ° ’ ”, thus 12° 15’ 10” mean 12 
degrees, 15 minutes, and 10 seconds. 

The length of an arch is expressed by the number of 
degrees, minutes, and seconds which it contains; thus 
the fourth part of a circle, or a quadrant, is said to be 
equal to 90°. 

The distance between two points, on the surface of a 
sphere, is measured by an arch of a great circle inter- 
cepted between them. 

All great circles of a sphere are equal, and intersect 
one another in two points diametrically opposite. 

The angle formed by the intersection of two at 
circles, is measured by the arch of another great circle, 
cutting the other two at the distance of 90° from the 
point of intersection in each. 
When two great circles make with one another an 

angle of 90°, that is, when their planes are at right 
angles to one another, they pass through each others 
poles, the poles of a great circle being 90° distant from 
its circumference. 

Sect. II. Of the Celestial Sphere. 

Tux heavenly bodies as seen from the earth, appear 
to be placed in the concave surface of a hollow sphere, 
having the earth in its centre, and seem to describe 
circles every 24 hours of a greater or less circumference, 

cording as they are farther from, or nearer to a cer- 
tain point, that appears fixed. Diametrically opposite 
to this point is another, about which also the heavenly 
bodies seem to describe circles, thus exhibiting the 
same appearance, as if the whole celestial sphere revol« 
ved about a diameter from east to west. In this mo- 
tion, which is called the diurnal revolution of the sphere, 
all the heavenly bodies seem to participate, but the 
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sun, with others of them called.planets, have alsoa a 

r+ motion of their own in a contrary direction, by 
which, ina certain time, they performacomplete revo- 
lution. of the sphere, though this is gene avery long 
yout compared with, that of their diurnal revolution. 
hus the sun, by-his proper, motion from west to east, 

describes a circle of the: celestial sphere in 365 days, | 
the moon in, 27, and the other planets in different 
riods between 87. and 30689 days. In order to ‘lines 
trate these motions, as well as to determine the relative 4 
positions of the bodies themselves, certain imaginary 
points and lines are supposed to be marked or traced 
out on the surface of the celestial sphere. The most 
important of these we now proceed to explain, . .. — 

The north and south.poles of the world, are those Defini 
points in the pretest that appear to be fixed. 
The poles arealso termed arctic and antarctic’; the arctic Poles 
or north pole being that which is visible in this.as well *°™ 
as in es other country of Europe. ; , 

The axis of the world is that diameter of the sphere Axis, 
which connects;the poles, and about which the whole > 
sphere seems: to revolve. | | ‘ s whee “a 

The zenith of any place on the earth, is that point in Zen 
the celestial sphere which is directly over the or 
itis a in which the plumb+line at that place, if 
produced upwards, would meet the celestial sphere, 
When the sun or any other heavenly body is in the 
zenith of a place, it is said to be vertical, to anes 
_ The nadir is a point in the sphere diametrically op- Nadir, 

Pith egeisbetlebice, peauisuacleatisherihorencteny Bed : inoctial is a ircle o w Equin 
poles tointide with the poles of the world... tal 

The horizon is a great circle whose \poles. are the Horiz 
zenith and nadir. ; : 

The cardinal points of the horizon are its north, south, Cardir 
east, and west points, which divide it into four qua- points 
drants, the two first being opposite to each other, as poh 
also the two last. Thé point of the horizon nearest the 
north pole is called the north point. 

Meridians, called also hour circles and circles of right Meri¢ 
ascension, are great circles perpendicular to the equi- 
noctial, and consequently passing through the poles of 
the world. _ 

The meridian of the , or the twelve o’clock hour Me 
circle, is the meridian cuts the horizon in the north of th 
and south points. se 

The six o’clock hour circle, is the meridian at right Six ¢ 
angles to the meridian of the place, __, hour 

An azimuth or vertical circle, is a great circle per- Azin 
pendicular to-the horizon, and consequently passing 
through the zenith oe nadir, ig og 2 

The prime vertical, is a vertical.circle passing im 
the motaaeee ints of the horizon, and consequently tical. 
cutting the meridian of the at right sale 

The ecliptic is a great circle representing the sun’s Ecli 
annual oy and cutting the equinoctial at an angle of 
about 23° 28’, Hence the poles of the ecliptic are 
about 23° 28’ distant from the corresponding poles of 
the world. ss j : ‘ iat 

The signs are the twelve equal parts into which the Si 
ecliptic-is divided, each consisting of 30°. They are 
written and named as follows : 

oy Aries, < Libra. 
& Taurus m Scorpio, 
a Gemini f Sagittarius. 
gs Cancer vs Capricornus. 
SK Leo. ae Aquarius, - 

Pisces. 



- Zhe eardinal points of the ecliptic are the two equi- 
* noctial and two solstitial points. |) 

The equinoctial points or equinoxes, are those points 
of the ecliptic where it intercepts the equin viz. 
the beginnin of Aries and the beginning of Libra 
180° distant’ from each other. The sun enters Aries 
about the middle of spring, and Libra about the middle 
of autumn; hence the former is called the vernal, and 

_ the latter the autumnal equinox. : 
The solstitial points or solstices, are those points of 

the ecliptic that are at the test distance from the 
equinoctial, viz. the beginning of Cancer and the be- 
ginning of Capricorn, also 180° distant from each other. 

‘he sun enters the former about the middle of sum- 
mer, andthe latter at the middle of winter ; hence the 
one is called the summer, and the other the winter sol- 
stice. . 
~The equinoctial colure is a meridian passing through 
the equinoctial points. 

The solstitial colure is a meridian passing through 
the solstitial points. © 
Circles of celestial longitude are great circles per- 
oor a the ecliptic, and consequently. passing 

i through its poles. io is 
els of _ Parallels of declination ave small circles parallel to 

ination. the equinoctial. = ; , 
' Every point in the celestial sphere between the equi- 
noctial and the poles appears to describe: a parallel of 

Land declination in 24: hours. ‘When partof this parallel is 
oa above, and part’ below the horizon, the former is called 

ies. | the diurnal, and a latter the nocturnal arch. 
|» The tropics of Cancer and Capricorn are parallels of 
aint: pt: A the one’ through the ‘summer sol- 

. stiee 23° 28’ to the north, and the other through the 
winter solstice 239/28’ to the south of the equinoctial. 
They are so called’ from a Greek» word’ signifying to 
turn, because the sun in his annual course appears to 
recede from the equinoctial till he reaches the tropics, 
after which he returns towards it; 9 5 © 

The arctic and antarctic polar circles are parallels of 
declination; 23° 28’ from their eorresponding poles. 

‘Parallels of celestial latitude aye small circles parallel 
to the ecliptic. . 

The declination of a heavenly body is its distance 
_ from the equinoctial measured on a meridian; or it is 

lels of 

the arch of a meridian intercepted between the equi- 
noctial, and a parallel of declination passing through 
the body. It is called north or south according as it is 
to the north or south of the equinoctial. 

The declination of a body cannot exceed 90°. 
The right ascension of a heavenly body is its distance 

from the vernal equinox measured on the equinoctial ; 
or it is the arch of the equinoctial intercepted between 
the vernal equinox and a meridian passing through the 
body, reckoning in the order of the signs. 
4 The latitude of a heavenly body is its distance north 
or south from the ecliptic, measured on a circle of lon- 
gitude ; or it is the arch of a circle of longitude inter- 
cepted between the ecliptic and a parallel of latitude 

ing through the body. 
The longitude of a heavenly body is its distance from 

the vernal equinox measured on the ecliptic; or it is 
the arch of the ecliptic intercepted between the vernal 
equinox, and a circle of longitude passing through the 

The altitude of a heavenly body is its height above 
the horizon measured on a vertical circle; or it is the 
arch of a vertical’ circle in between the horizon 
and the body. The arch of = same circle between 
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the’ and the zenith, is called its zenith distance, Mathemati- 
The altitude.and zenith distance are together equal to “! Geogr- 
90°. The former is greatest when the body is on the PY 
meridian of the place, which is then called its meridian Zenith dis- 
altitude, and at equal distances on either side of the tance. 
meridian, the altitude is the same. Meridian 

The azimuth of a body is its distance from the meri- altitude. 
dian of the place measured on the horizon, or it is the 4 ji .uth, 
a of the horizon intercepted between the meridian 

e place, and the vertical circle passing through the 
body. It is called eastern or western azimuth, accord- 
inp as’ the body is on the east or west side of the meri- 
ian. ; 
Avbody is said to rise, culminate, and set when its Rising, &c 

centre-is’in the eastern side of the horizon, themeridian °f 4 'e* 
of the place, and the western side of the horizow re» “°° 

ively. 
|. The casein and western amplitude of a body is the Amplitude. 
arch of the horizon intercepted between. the point 
where the body rises or sets, and the east or west point 
of the horizon. ; 

The zodiac 'is a zone or circular space of the celestial 
sphere, extending about 9° on each side of the ecliptic. 

The preceding definitions will be rendered more in- 
telligible perhaps, by referring to Plate CCLXV. Fig. 1. 
where HRN represents the celestial sphere, and hzrn 
the earth, situated in its centre. Then if Z be the ze- 5. ony: 
nith of a place z, P and S the north and south poles of cep_xy. 
the world, and C the vernal equinox, HR will be the vig. 1. 
horizon, AEQ the equinoctial, EL the ecliptic, and P’ 
its pole; PS the equinoctial colure, HZRN the: solsti- 
tial colure, TL the- tropic of Cancer, and ED the tropic 
of, Capricorn. Also, since the circle HZRN passes 
through Z, P and P’ the poles of the horizon, equinoc- 
tial and ecliptic, it represents a vertical circle, a meri- 
dian, and a circle of celestial longitude: If; therefore, 
A be a given star, the arch RA will be its altitude, and 
ZA its zenith distance to an observer at’ z, or rather at 
the centre of the earth, QA will be its declination, LA 
its latitude, CQ its right ascensién, and CL its longitude. 
In this case, its azimuth is nothing, the star being on 
the meridian of the place. It is hardly necessary to 
observe, that though CL and CQ, as represented in the 
Figure, appear to be straight lines, they are nevertheless 
arches of great circles, the point C being the pole of 
the hemisphere HZRN. The same is true of’ all the 
other straight lines passing through the point C. , 

Having thus explained some of the principal points 
and lines, which geographers have imagined to be tra- 
ced out on the celestial sphere, we shall briefly men- 
tion the different classes and characters of the heavenly 
bodies themselves. These are all comprehended under 
three heads, Fixed Stars, Planets, and Comets. 

The fixed stars are those heavenly bodies, that have 
always the same situation relatively to one another, 
having no other motion than what they derive from the 
apparent diurnal revolution of the celestial sphere from 
east to west. In order to distinguish them more easily 
from one another, they are divided into classes, accord- 
ing to their brilliancy and apparent magnitude, the yag,;. 
brightest and largest being denominated’ stars of thé tudes. 
first itude, the next largest of the second magni- 
tude, and so on to the sixth. Stars less than'those of 
the sixth magnitude, are not in general visible ‘by ‘the 
naked eye, and are called telescopic stars. Besides this Telescopic 
classification, the fixed stars are also divided into groups stars. 
called Constellations, each being named after some ani- Constella- 
mal, or other object, to which the stars, in their arrange- tions. 
ment, bear a fancied resemblance.’ There are twelve 

Zodiac. 

Tilustration 
of the pre- 
ceding de- 
finitions. 

Heavenly 
bodies. 

Fixed_stars. 
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Mathemati- such constellations in the zodiac, and it is from them 
cal Geogra- that the signs of the ecliptic take their names. The 

phy-_ stars in-each constellation are distinguished by the let- 
ters of the Greek alphabet, the first letter denoting the 
largest star of the constellation, whatever may be its 

Unformed magnitude. Stars not included in any of the constel- 
stars. lations, are called Unformed Stars. 
Planets. The planets, as we have already observed, are bodies 

which, besides their diurnal revolution, have also a mo- 
tion of their own in a direction contrary to the other. 
They are e/evenin number, and are found to revolve about 
the sun as a centre, in different periods, and at diffe- 
rent distances. These eleven are bea te Primary 

Primary Planets, to distinguish them from the Secondary or Sa- 
and second- {el/jtes, with which some of them are accompanied, and 
pr f — to which they serve as centres of revolution. . The path 
of a planet. which a planet describes about its centre is called its 

Orbit. The primary planets are written and expressed 
as follows: 

% 9 © 3 3 
Mercury = Venus. Earth. Mars, Juno. 

Pri Week os cihgtl or ahve inctiaasl 
Ceres. Pallas. Jupiter. Saturn. Georgium Sidus, Herschel, or Uranus. 

Vesta. 

For the distances of the planets from the sun, the pe- 
riods of their revolutions, magnitudes, &c. see AsTRO- 
nomy Indew. 

Comets. Comets are luminous bodies, which appear in the hea- 
vens only occasionally, and for a limited period, gene- 
rally consisting of a nucleus surrounded by a luminous 
vapour, sometimes shooting out into a long train or éail. 
Comets, besides the diurnal revolution common to all 
the heavenly bodies, have also a motion peculiar to 
themselves. In some, this motion is in the same direc- 
tion with that of the planets, and in others it is in the 
contrary direction. See Astronomy and Comets. 

Secr. III. Of the Earth, or Terrestrial Sphere. 

Revolution Ir all the inequalities of the earth’s surface were re- 
of the moved, it would appear to its inhabitants to be a circu- 
earth the Jar plane, fixed in the centre of the celestial sphere. 
cause of the Th d a *n thi 
apparent ere are two eceptions, owever, In this appearance. 

revolution ‘The earth is not a plane, neither is it at rest. Its true 
of the sun figure, as we have already shown, is spherical, and it is 
| jer continually in motion, revolving both daily on its own 
1 ere. axis, and annually in an orbit round the sun. It must 

be obvious, on a moment's reflection, that the apparent 
diurnal motion of the heavenly bodies may be produ- 
ced, either by the revolution of the celestial sphere from 
east to west, or by the rotation of the earth on its axis 
from west to east. Of the two explanations of the phe- 
nomenon, therefore, we are bound to adopt that which 
is liable to fewest objections, and this will be found to 
be the rotation of the earth. The revolution of the hea- 
vens, indeed, presents difficulties both physical and me- 
chanical, which it is impossible to remove, while the 
other hypothesis is perfectly simple in itself, and in uni- 
son with the other phenomena of the universe. The 
same observations will apply, with perhaps still more 
force, to the.annual revolution of the earth round the 
sun, which is the true cause of the sun’s apparent mo- 
tion in the heavens from west to east. The earth, 
therefore, is to be ranked among the planets, revolving 
about the sun in a year from west to east, having the 
ecliptic for its orbit, and accompanied by the moon asa 
satellite or secondary planet. But though we have thus 
noticed the real motions of the earth, as the causes of 
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the apparent revolution of the sun and the celestial Math 
sphere, we shall not, in the remaining part of the pre- “! © 
sent article, always confine ourselves to this view of the —? 
subject. In the solution of geographical problems, it is 
often much simpler to consider the apparent revolution 
of the celestial sphere, and the motion of the sun inthe 
ecliptic, as real, than as produced by the combined mo- 
tions of the earth, while the solution is the same in both 
cases. We shall not hesitate, therefore, to assume the 
first of these, whenever by doing so we can render the 
subject more intelligible or concise. : 

It is obvious from Plate CCLXV. Fig. 1. that the Circles of 
planes of all great circles of the sileaial sphere form, the terre 
by their inibersectiahe sii eerie of 9 earth, cor- 
responding great circles on latter. ushr, zn, | 
pen @q, &c. on the earth, correspond to HR, ZN, PS, CLE 
/EQ, &c. in the heavens. This transference of the cir- Fig. 1. | 
cles from one sphere to the other, may be still more 
clearly understood, by conceiving the celestial sphere 
uniformly contracted in its dimensions, without any 
change in the relative position of its parts, till it be 
just sufficient to cover the terrestrial sphere, By this 
method, the small as well as the great circles of the hea- 
vens may be transferred to the same positions on the 
earth ; thus TL would coincide with ¢/, and ED with | 
ed. ; eae i 

The points p and s on the earth, immediately under Poles. 
the poles of the world, are called the north and south : 

les of the earth ; aq the equator or equinoctial ; hr or B1*tor~ 
iR e rational horizon, to distinguish it from H/R’, Rational 
the limit of an observer's vision at z, and which is called horizon 
the sensible horizon ; ps and hzrn meridians, or circles Sensi 
of longitude ; and tl, ec, parallels of latitude. In gene- horiz 
ral, all parallels of declination on the celestial sphere Meric 
become els of latitude on the earth, retainin be , 
ever their proper or individual names. Thus the tro= jjtitude, 
pic of Cancer in the celestial sphere, is a paraltel of de- . 
clination 23° 28” to the north of the equinoctial, and on 
the earth it is a parallel of latitude at the same distance 
from the equator. Sede 

Besides the terms already defined in the account of 
the celestial sphere, there are others peculiar to the . 
earth, which require to be explained. 

The first meridian of any country, in modern systems First m 
of phy, is the meridian passing through the ca- “aD — 
pital of that country, from which the position of other 
meridians is determined. The ancients chose for their 
first meridian that of the Fortunate Isles, which they 
conceived to be the limit of the habitable world. In 
later times, the meridian passing through Ferro, one of 
the Canary Islands, and nearly the same with that of 
the ancients, was used as the first meridian by geogra- 
phers of many countries; but now every nation ge- 
nerally reckons from the meridian of its own metropolis. 

The longitude of any place on the earth is its dis- Terr 
tance from the first meridian, measured on the equator; engi 
or it isthe arch of the equator intercepted between the 
first meridian and the meridian of the place. It is cal- 
led east or west longitude, according as the place lies 
to the east or west of the first meridian. Longitudeon —  _ 
the earth corresponds, not to longitude, but to right — 
ascension, .on the celestial sphere. As the longitude of 
places on the earth is reckoned in two directions, it 
never can exceed 180°, whereas the right ascension of a 
heavenly body may be any thing betweeen 0 and 360°, 
being always reckoned in one direction only, viz. in the 
order of the signs. , : 

The difference of longitude between two places, is the Peal 
distance between them measured on the equator ; or it is tad, 
the arch of the equator intercepted between the meridians 



aati- of the places. When the places are on different sides 
m- of the first meridian, the sum of their longitudes gives 

their difference of longitude. : 
As the sun in his apparent diurnal revolution round 

the earth moves over 360° in 24 hours, or 15° in one 
hour, he is on the meridian of any given place, or it is 

ude, noon at that one hour sooner than at any other 
“9 place 15° farther west. Hence longitude, and diffe- 

rence of longitude, may be expressed in time, allow- 
ing 15° to one hour, or 1° tofour minutes. As the de- 

and hour are similarly subdivided, any number of 
egrees, minutes, and seconds, divided by 15, will give 

the corresponding number of hours, minutes, and se-~ 
conds; and, on the contrary, hours, minutes, and se- 
conds of time. multiplied by 15, give the correspond- 
ing number of degrees, minutes, and seconds. 
. The latitude of a place on the-earth is its distance 
from the equator measured on a meridian, or it is the 
arch of a meridian intercepted between the equator, and 
a parallel of latitude passing through the p It is 

“<1 north or south latitude, according as the place 
lies to the north or south of the equator. _The distance 
of the place from the nearest pole measured on the me- 

de. ridian is called the co-latitude of the place, or the com- 
plement of the latitude... Latitude on the earth, corre- 
sponds to declination on the celestial sphere. 

nce.“ The difference of latitude between two places, is the 
uce. distance between them measured on a meridian; or 

it is the arch of a meridian intercepted between the pa- 
rallels of latitude passing through the places. If they 
lie on opposite sides of the tor, the sum of their 
latitudes gives their difference of latitude. 
- A zone is any portion of the earth’s surface, included 
between two parallels of latitude. There are, how- 
ever, usually reckoned five zones; the Torrid, the two 
Ti te, and the two Frigid. 

The torrid zone is the space included between the two 
_ tropics: the temperate zones extend from the tropics to 
the polar circles ; and the frigid from the polar circles to 
the poles. To explain this division of the globe mathe- 
matically, we may observe, that whatever be the po- 
sition of, the sun, he always illuminates one half of the 

' terrestrial sphere at once, and that the t circle 
» > which tes the light from the dark hemisphere, 

j]. and which is called the circle of illumination, has for its 
ion. pole that point on.the surface of the earth, to which the 

sun is vertical. Now, as the sun appears to be always 
in some point or other of the ecliptic, moving over EL, 
ation. (Fig. 1.), between the middle of winter and the middle 

of summer, and from L to E on the opposite side of 
the sphere in the next half year, the phenomenon is 

> precisely the same as if he vibrated along the arch DL, 
viz. from D to L during the first of these periods, and 
from L to D during the next; the earth, in the mean 
time, revolving daily on its axis. When the sun is at 

- Q, he is vertical to g; that is, the circle of illumina- 
tion ds with a meridian ps; and every point 
of the ’s surface is successively 12 hours above and 
12 hours below that circle. When the sun advances 1° 
towards L, he becomes vertical to a point 1° to the 
north of g, or the circle of illumination falls 1° below 
p towards p’, and rises 1° above s towards r; that is, 
while the sun’s declination is 1° north, the circular 
space about the north pole to the distance of 1° from 
it, never sinks below the circle of illumination, and a 
similar space around the south pole never rises above it. 
As the sun approaches L, a space about P conti- 
nues to be permanently within the circle of illumination, 
and a corresponding space about s to be permanently 

GEOGRAPHY. 149 
without it, When the sun reaches L, or is vertical to /, the Mathemati- 
circle of illumination falls 23° 28’ below P, and rises ag ¢! Geogra- 
far above s, and may be represented by p’g ; that is, on __ PHY: 
the day of the summer solstice, the whole of the north fri- 
gid zone is within the circle of illumination, and the 
whole of the south frigid zone is without it for 24 hours, 
From this period the sun again returns towards the 
south, when the circle of illumination also begins to 
move backwards, till at the autumnal equinox, three 
months after the summer solstice, it again occupies the 
position ps, so that for six months the north pole is 
above, and the south pole is below the circle of illu- 
mination. The sun still continuing his motion south- 
ward, reaches D by the middle of winter, when the 
circle of illumination occupies the position bf, and the 
circumstances of the frigid zones are just reversed. 
Hence, to every place within the torrid zone, the sun 
is vertical twice a year, which it never is to any other 
part of the earth. _ In the temperate zones, no place is 
either above or below the circle of illumination for 24 
hours er. And in the frigid zones, a place may 
be in the dark or light hemisphere for any period, be- 
tween 24 hours and six months. The zones might also 
be distinguished from each other physically, by the dif- 
ference in the intensity of the sun’s rays, as indicated 
in the difference of mean temperature in different lati- 
tudes. But for the investigation of this subject, we re- 
fer to Paysican Geography. . 
A climate is also a portion of the earth’s surface, in« A Climate. 

cluded between two parallels of latitude, and of such a 
breadth, that the longest day under the parallel nearest 
the pole, is half soi Habe longer than under the other. 
There are twenty-four such climates between the equa- 
tor and either of the polar circles. Between the polar Each he- 
circle and the pole, ince are six climates of such a ™misphere 
breadth, that the longest day under the two parallels oa” 
varies by a month, There are thus thirty climates in peal _ 
all on each side of the equator. 

The principle that has already been employed, in ex- Illustration. 
plaining the division of the earth into zones, may serve PLaTE 
also to illustrate the nature of climates. When the sun tc ee 
is vertical to Q, (Fig. 2.), the circle of illumination co- _— 
inciding with the meridian NS, divides the equator 
7£Q, and every parallel of latitude into two equal » 
or the day and night are equal all over the globe. When 
the sun passes to either side of Q, as northward to- 
wards L, the equator is still divided into two equal 
parts by the circle of illumination, as it must always 
be by a great circle; but the parallels of latitude are 
divided unequally, the greater arch of the northern 
parallels being above, and of the southern below, the 
circle of illumination ; that is, the day and night are 
still equal at the equator, but in northern latitudes the 
y is longer than the night, and in southern the night 
is longer than the day. This inequality. continues to 
increase in all latitudes, as the sun approaches L; and 
of two given parallels, as cd, el at any time, the ine- 
quality is greatest at that which is nearest the pole. 
When the sun reaches L, or at the summer solstice, 
the day is longest in all northern, and shortest in all 
southern, latitudes. At the polar circle it is 24 hours, 
the whole of the parallel a4 being above the circle of 
illumination. At the parallel cd, the day is to the 
night as twice p d to twice pe, or as pd to pc; at eL 
it isas gL to ge, &c.; and at the equator they are equal. 
It is obvious, therefore, that between the equator and 
the polar circle, the length of the longest day varies 
from 12 to 24 hours, and that consequently 24 parallels 
may be found at such distances from each other, that 
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Table of 
©limates. 

the other, by half an hour, With regard to places- 
within the polar circle, it is evident,that the el 
which comes to be wholly above the circle of illumina- 
tion, half a month before the sun reaches the summer, 
solstice L, or two months and a half after he passes Q, 
will continue to be a month above the circle, viz. half 
a month before the sun reaches L, and half a month 
till he returns to the same position. In like manner, 
the parallel that begins to be wholly illuminated one 
month before the sun reaches the solstice, or two months 
after the vernal equinox, will continue to be so for two 
months, and so of others. As the pole rises above the 
tircle of illumination at the equinox, or three menths 
before the solstice, it continues, as was formerly ob- 
served, to be illuminated for six months. Hence, be- 
tween the polar circles and the poles, six parallels may 
be found such, that the longest day under the one, shall 
be a month longer ‘than under the other. The same 
reasoning will apply to the southern hemisphere du- 
ring the sun’s progress from Q to h; and, in general, it 
is to be observed, that at any time, the length of the 
day, at a given latitude in one hemisphere, is always 
equal to the night, at the same latitude in’ the opposite 
hemisphere. The climates, as above defined,’ are con- 
tained in the following Table, where the first column 
shews the number of the climate, the second the length’ 
of the day under the highest parallel, or that nearest 
the pole, the third the latitude of that parallel) and 
the fourth the breadth of the climate. 

Table of Climates. 

Between 
the Longest Day Latitude Breadth 

Equator under the of the of the 
and highest Parallel. | highest Parallel Climate. 

Polar Circle, 

Hours. Min, Deg. Min. Deg. Min, 
1 12 30 8 34 8. 34 
2. 13... °0 16 43 8 9 
3 13 30 24 10 7 Si 
4 14 O 80 46 6 36 
1a 14 30 36 28 5 42 
6 16 ‘<0 41 21 4 53 
7 15 30 45 29 4 8 
8 146 60 48 59 8 30 
9 16 30 5) 57 2 58 

10 Li? O 54 28 2 31 
11 17 30 56 36 2 8 
12 igs O 58 25 1 49 
13 18 30 59 57 1 32 
14 19 O 61 16 1 19 
15 19 30 62 24 T'S 
16 20 640 63. 20 0 56 
17 20 30 64 8 O 48 
18 21 0 64 48 Oo 40 
19 21 30 65 20 0 32 
20 22. O 65 46 O 26 
21 22 30 66 6 0 20 
22 23 O 66 <0 oO 14 
23 23 30 66 28 0 8 
24 24 O 66 32 O 4 
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P Longest Day Latitude | Breadth 
Polar Circle under the of the — of the © 
bah the highest Parallel. | highest Parallel. Climate. 

Pole. ' ; 

Months. Deg. Min, Deg. Min.) 
1 1 67, 23 QO 51 
2 2. 69 50 2 27 
3 3. 73 39 3 49 
4 4 78. 31 4 52 
5 5 84. 5 5 3404 
6 6 90. 6~O 5 S551 

Besides dividing the earth into different climates, the Other d 
ancients also employed certain terms to distinguish the visions 
inhabitants of particular countries, which it may be ‘b¢ « 
useful to notice. ‘Those who ‘Jive under the same me- ~— 
ridian and parallel of latitude, but on opposite.sides of 
the equator, were called relatively to one another An-~ Antecii 
tecti, from ays, o ite to; and oma, a habitations 
They have always the same hour of the day, but oppo- 
site seasons of the year. Those who live on the same 
side of the equator, and under the same parallel of la- : 
titude, but differ 180° in longitude, were called Perts Periz 
ecii, from meg, about ; and cima, a habitation. They 
have always the same seasons, but opposite hours of 
the day. The inhabitants of places under the same pa~ 
rallel of latitude, but on opposite sides of the equator, = 
and differing in longitude 180°, were called the Anté- Antip 
rae of — anes _— ayes {ibe 
the foot. They have always opposite hours of the day, 
as well as conte seasons ot the year. The ahetx, 
tants of the different zones were also distinguished ac. 
cording to the projection of their shadows. Thus the 
inhabitants of the torrid zone were called Amphiscii, 
from «n9:, around; and cxie, a shadow ; because their 
shadow is projected sometimes towards the north, and 
at other times towards the south; or Ascii, from «, witha 4 
out; and cx; because they sometimes have no sha- 
dow. The inhabitants of the temperate zones were 
called Heteroscii, from iceges, different, and cxim; bex Hete 
cause their shadows are always projected in opposite 
directions, or towards the poles. And the inhabitants : 
of the frigid zones were named Periscii, from segs; Peri 
about, and cz ; because during their longest day, their | 
shadows describe a circle round them. : mf 

As the celestial sphere, in its apparent revolution, Differ 
may present itself under three different aspects, ac~ positio 
cording to the situation of the observer, it becomes ne- of the 
cessary to distinguish them by particular names. Ac- *P"*™ 
cordingly, to an observer at the equator, the celestial 
sphere is said to be right, because the equinoctial and Right 
parallels of declination, or circles described by the hea- 
venly bodies, are at right angles to the horizon, and di- 
vided by it into two equal parts. To an observerbe- | 
tween the equator and the pole, the sphere is oblique, Obliqu 
because the equinoctial and parallels of declination are 
inclined to the horizon, so all heavenly bodies not 
in the equator, ‘are above and below the horizon dur- 
ing unequal periods. And from the pole the sphere ap- 
pears parallel, the equinoctial coinciding with the ho- Paral 
rizon, and the heavenly bodies revolving in circles pa- 
rallel to. it. 

In the view that we have hitherto taken of the earth, Dimer 
we have considered it merely as a spherical body, with- of the 
out any regard to its actual pee and dimensions. ©" 
All the phenomena, indeed, which we have yet no- 
ticed, depend entirely on the figure and situation of the 



earth; and therefore, in mye gs noire he- 
nomena, it is not arg to take the volume of the 
globe into the account. In practical geography, how- 
ever, it is frequently an important question to express 
the distance between different points: on the surface of 

the earth, in terms of some known measure, as miles, 

ards, feet, &c.; and as these distances cannot always 

we subjected to actual measurement, it becomes neces- 
sary to determine the dimensions of the globe itself. 
Various attempts have accordingly been made by astro- 
nomers to solve this problem, though it is only from 

the perfection of m instruments, that they have 
been able to accomplish it with any degree of accuracy. 

‘the earth were perfectly spherical, it is obvious that, 
ine its circumference, nothing more would be 

ssary, than to’find the length of a degree of the ter- 
festrial meridian} that is, the distance between two 

lying under the same meridian, but differing 1° 
in latitude, and multiply that distance by 360. It was 

- upon this principle that Eratosthenes, computing the 
the difference of latitude between Alexandria and Syene to 

be 7° 8’ 45”, and estimating the distance between them 
at 5000 stadia, determined the circumference of the 
earth to be about 252,000 stadia. This estimate is va- 

’ Inable, as being the result of the first attempt to ascer- 
tain the dimensions of the globe on‘correct principles. 
In point of acc ; however, as might be expected, 
it is very deficient. Independent of the uncertainty 
with to the length of the stadium which Era- 
tosthenes employed, he committed a considerable error 
in supposing Alexandria and Syene to be under the 
same meridian, praieee et was aa affected b 
an irregularity of which he was not perhaps aware. It 

d has been found, from actual (ieaahteenone that the de- 
la. Ph Seber a on the earth increase in length from 

e equator towards the poles ; that is, if two points be 
taken in a terrestrial meridian, at such a distance from 
each other that perpendiculars at these points, or lines 
in the direction of gravity, when produced tothe heavens, 
include between them 1° of a celestial meridian ; and 
if other two points be taken on the same meridian, but 
nearer the pole, such that perpendiculars from them al- 
so include een them 1° of the celestial meridian, 
then it is found, that the distance between the two first 
points, m on,the surface of the earth, is less than 
the distance between the two last. This difference, in- 
deed, is the necessary consequence of the spheroidal 
Sgure of the earth, which we formerly mentioned ; and 

gh, in geographical ee in general, the irregu- 
larity may be safely neglected, yet it is of importance 
to take it into account, in determining the dimensions 
of the earth. At the equator, a degree of latitude has 
een found to measure 60480.247 fathoms ; at the pa- 

rallel of 45°, 60759.473 ; and in latitude 66° 20’ 10”, 
60952.374, Taking the second of these as nearly a 
mean for all latitudes, and multiplying by 360, we 
have for the whole circumference of the meridian 
21873410.28 fathoms, or 24856.148 English miles. The 
circumference of the equator is found to be 24896.16 
miles, or 40 miles greater than that of the meridian. 
As all the meridians on the globe intersect one ano- 

ther in the poles, the distance between any two of them 
+» dirhinishes as the latitude increases. In many cases, it is 

ade. ~ of importance to know the law of this diminution, that is 
~~ to determine the length of a degree of longitude on any 

parallel of latitude, the d on the equator being gi- 
ven. In order to solve this problem with the greatest 
possible accuracy, it is necessary to make allowance’ for 
the spheroidal figure of the earth, or the difference in 

to « 
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the length of degrees of latitude at different distances Mathematé- 
from the equator... But as there are irregularities in Geog 
these differences, that have led to doubt whether the phy. 

earth be a regular spheroid, and as for ordinary purpo- 
ses it is not necessary to aim at a degree of accuracy, 
which is after all perhaps a mere waste of calculation, 
we shall suppose the earth to ‘be a sphere, and on this 

principle exhibit in a Table the diminution of the de- 
grees of longitude for every degree of latitude. In such 
tables, it is usual to express the degree of the equator 
in terms of English miles ; but as the length of this de- 
gree is estimated differently by different writers, we 
shall, in the following Table, assume it equal to unity, 
and exhibit thecorresponding arches of the parallels in 
decimal fractions. ; 

Table of the Diminution of a Degree of Longitude for 
every Degree of Latitude, that of the Equator being 

reckoned Unity. 

Table of 
; Dd of : Degree of : D of Pa Latitude. Longita de, | {E*titude] 5 ngitude. Latitude, Longitade. rence 

the Degrees 

1 |. .99985 31 | 85717 61 | 48481 || of Longi- 
2 | .99939 82 | 84805 62 | 46947 | tude. 
3 | 99863 33 | .83867 63 | .45399 
4 | .99756 34 | 82904 64 | .43837 ° 
5 | .99619 35 | .81915 65 | 42262 
6 | 199452 36 | .80902 66 | 40674 
7 | 99255 37 | .79864 67. | .89073 
8 | .99027 38 | .78801 68 | .37461 

9 | .98769 39 | 77715 69 | .85837 
10 | .98481 40 | .76604 70 | .84202 
1l | .98163 41 | .75471 Ti (| 32557 
12 | .97815 42 | .74314 72 | .80902 
13 | .97436 43 | .731385 73 | 29237 
14 .97030 44: -71934 74 27564 

15 | .96593 45 | .70711 75 |. .25882 
16 | .96126 46 | .69466 76 | 24192 
17 | .95630 47 | .68200 77 + «| .22495 
18 | .95106 48 | .66913 78 | .20791 
19 | 94552 49 | .65606 79 | .19081 
20 | .93970 50 | .64279 80 | .17365 
21 | .93358 51 | .62932 81 | .15643 
22 | .92718 52 | .61566 82 | .13917 
23 + .92050. 53 | .60181 83 | .12187 
24 | 91355 54 | .58779 84 | .10453 
25 | 90631 55 | 57358 85 | .08716 
26 | .89879 56 | .55919 86 | .06976 

27 | .89101 57 | 54464 87 | .05234 
28 =| 88295 58. | .52992 88 | .03490 
29 | 87462 59 |, 51504 89 | .01745 
80 | .86603 60 | .50000 90 4 ,00000 

Since the circumferences of circles are to one another Construc- 

as their radii, if the radius of the equator be taken to tion of the 
express a degree of the equator, a degree of any paral- preceding 
Ael will be expressed by the radius of that el, table. 
But the radius e D (Fig. 2.) of any parallel eL, is the 
sine of eN the colatitude, or the cosine of A’ e, the Ja- 
titude of that parallel to the radius AIC. Hence to 
construct the above Table, we have only to take the na~ 
tural cosines of the different parallels to radius 1, or the 
natural numbers corresponding to the logarithmic co- 
sines, removing the decimal point ten places towards 
the left hand in each. “Thus, let it be required to 
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Mathematis find a degree of longitude on the parallel of 25°. “The contained between the parallels of 66° and 57°, that) of ¥ 
cal Geogra- natural cosine of 25° is 90,631 to radius 100,000, and the globe being 1. 4 cal Gi 

phy. making radius 1, the cosine becomes .90631, the length — First, by a Table of natural sines. . ~ <n 

of the degree required. Thus also the logarithmic co- sin. 57° = 83867 

sine of 25° = 9.957276, and the number corresponding sin. 56. = 82904 

to this logarithm is 9,063,100,000, which is the length —- 

of the degree required, that of the equator bemg - 963 

10,000,000,000, or radius of the trigonometrical table. 963 __ : og rS spas ; 

But as it would be inconvenient to operate with these and iy 481.5 is the area required, the radius of the 

numbers, they may both be divided by 10,000,000,000, Table being 100,000, and removin the decimal point 

or the decimal point may be removed ten places to the five places towards the left, the radius becomes 1, and 

left hand in each, which will give 1 for the degree of the area of the zone .004815. j 

the equator, and .90631, as in the preceding Table, for Secondly, by a Table of logarithmic sines. 

that of the parallel of 25°. This number may also be 

found at once from the logarithmic Tables, by subtract- 
r : : MEI cia hs faa ae o ahah ote’ s ihdny SA OLR Sa 
ing 10 from the cosine, and finding the natural number am. “6 o f 

corresponding to the remaining logarithm. Thus the |; Pes —— numbers corresponding to these logas 

cosine of 25° becomes 1.957276, and the number cor- 83867 

responding in the Table of logarithms is .90631. : "32904 
The application of the above Table for finding the K 

length of a degree of longitude under any parallel, con- Difference .00963 

sists in simply multiplying the fraction opposite to the 00963 : 
ven latitude, by the length of a degree of the equator. and —-—= .004815 is the area required. 
hus, to find the length of a degree on the parallel of Be a ; was. oo a 

25°, that of the equator being 60 geographic miles, mul- Upon this principle, the following Table is construct- Table 

tiply -90,631 by 60, and the product 54.3786, or 54.38 ed, exhibiting the area of every zone of 1° from the 7 

nearly, gives the degree required in geographic miles. equator to the pole, that of the globe being unity. © 
If the earth be considered as spherical, a degree of the ips 

equator may be assumed equal to the degree of the me- 
ridian bisected by the parallel of 45°, or 60759.473 fa- 

thoms, which gives for the geographical mile 6075.947 | Q»to 1°|,008725|30°to $19,007520)60° to 61°.004295 
feet. : : ; F — 2h —82 |. 

Method of | Before concluding this account of the dimensions of . Eee piles be rane alae 62— 63 |.0040: 

finding the the globe, it may perhaps be of use to some of our rea- | 3 — 4 |.008710/33 4 | 75163—~ 64 ‘Aopen 
area of a dam’ db noimt out a snwel d os hod. of . —34 |.007275)63— .003 

given zone 5 point out a simple an expeditious method, 0} 4 — 5 |,008700/34 —35 |.007195164— 65 |.0037 

of the finding the superficial contents of any given zone of | 5 — 6 |,008685|35 —36 |.00710 ( 66 |. 
earths the earth. By geometry, the superficies of a sphere, is a 66— 67 |. 

equal to the product of the circumference, multiplied ¥ Bx : peeeds a pith 67— Be ace 
As the sar and vet a apr to the product of | g — g 008630) 38 —39 ; k 

e circymference multiplied by that part of the dia- —10 |. —40 |. 69— 70.1.0 
meter, intercepted between the planes of the two paral- ue ar peak KA —41 rerde 70— oe ae 
lels containing the zone ; that is, the area of the zone ~|jj —12 "008550/41 —42. "006535 71— 72 00277 
is to the area of the whole.sphere, as the perpendicular || 9 13 ‘008520142 —43 ‘00643 79— 73 ‘0026: 
distance of the two parallels of the zone is to the dia- |13 —14 |.008485|43 —44 |00633073— 74 [00248 
meter. But the distance B D (Fig. 2.) between an Ra a 
two parallels fg, ¢ L, is the difference of the sines of "Be i. Bi: peeves A Yeeeah 
and Af, the latitudes of e and f; therefore the area of |g —17 
the zone fe L g : area of the globe: : sin. He—sin. Ef |j7 —18 ; 

: sin. AZ e—sin. 
: diameter : : : — mie i radius. If, therefore, is ee : 

the radius of the sphere be taken to express the whole [20 —21 |. 
area; half the difference of the natural sines, or of the |2! —22 |. 
natural numbers corresponding to the logarithmic sines [22 —25 | 
of any two latitudes, will express the area of the zone 23 —2¢ |. 
included between these latifudes, the radius of the |24 —25 |. 
sphere being equal to the radius of the respective Ta- [25 —26 |. 
bles. Ifthe radius be reduced to unity, the area of the 26. —27 |. 
zone will be a decimal fraction. In the common loga- [27 —28 |.007740/57 —58 .004690/87— 88 |. 
rithmie Tables, this is done by removing the decimal |28 —29 |.007670|58 —59 |.004560'88— 89 |.0002: 
point ten places towards the left hand, or the fraction '29 —30 |.007595|59 —60, .004430,89— 90 |.00007. 
may be found at once, thus: From the trigonometrical 
tables, take the sines of the latitudes, subtract ten from To find from the preceding Table the area of sehih, Ares 
the index of each, and find the numbers corres i : : 

ere 2 - responding Jess than 1° tak portional part of the 20m 

ot ie oe aa logarithms ; half the difference of zone of 1° of which ee ates ie: P i Thas to ™ 
th numbers will express the area of the zone, that of find the area of a zone bet 48°) 43° 35’, take 

e sphere itself being unity. Meet Cae pHa arg! 
; : from the T between 43° 

Example. It is required to find the area of the zone 44°, which iybedi: oy Go"? a? ? wre S- 

4 

Latitude. | Ares. Latitude. | Area] Lativude, | Arem 



_. vide by 360. ‘Thus, to find the area of a se; 
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, 35 ; 

a- required nearly = 5 X ,00633=.0086925. The true 

area, as found from the Table of sines, is .008705. 
To find the area of a segment of a zone, terminated at 

both extremities by meridians ; multiply the area of 
the whole zone, by the! of the segment, and di- 

ent of 
the zone between 43° and 43° 85’, terminated by two 
meridians 6° 20’ distant from one another, multiply 
.0036925 by 6° 20’, and divide by 360, that is the area 

~ 6°20’ 380 
of the segment = 360° 21600 % 0086925= .000065. 

To find the area of any particular country or district, 
en coun- divide the country into segments of zones, by parallels 

of latitude, and find the area of each segment separate 
ly; the sum of these areas will be the area required. 

In some cases, this operation may be considerably 
abbreviated without affecting, in any great degree, the 
accuracy of the result. Let it be required, for exam-. 
ple, to find the area of Portugal. Instead of dividing 
the whole surface into ents of zones of different 
lengths, according to the difference in the extent of the 
country from west to east, we may suppose the whole 
to consist of one segment, of a uniform length and 
breadth, viz. between 37° and 42° north latitude, and 
between 7° and 9° west longitude. By this arrange- 
ment, indeed, the eastern boundary cuts off a part of 
Tralos Montes and Beira, and the western a part of 
Estremadura ; but, in liew of these, the former includes 
a portion of Andalusia in Spain, and the latter a part 

the Atlantic ocean. Supposing, therefore, these ex- 
changes to be nearly equivalent, the area may be found 
thus :— 

' Take the sum of the areas of the zones between 37° 
and 429, which is .03366, multiply by 2 the length of 
the segment, and divide by 360, that is, 

et ge oe oe (08366 
pine belay bopenati To 

Taking the circumference of the globe at 24856.148 
English miles, the radius is 7911.964, or, making the 
circumference 21600 hical miles, the radius be- 
comes 6875.499. By the former the area of the globe 
is 196660948 English square miles, and by the latter 
148510778.4 geographical square miles. The area of a 
zone is found by multiplying these numbers by the frac- 
tional valueof the zone, Thus the zone included between 
the parallelsof 56° and 57°is equal tol 96660948 x .004815 
=946922.46 English square miles, or 148510778.4x 
-004815=715079.39 geographical square miles. Thus 
also the area of Portugal is equal to 196660948 x 
-000187=36775.6 English square miles, or 148510778.4 
X .000187=27771.5 geographical square miles. 
_ There is another i gaa connected with the figure 
and dimensions of the earth, which, though properly 
belonging to trigonometry, may, from its application to 
the present subject, and the facility with which it can 
be solved, be properly introduced here, viz. to find the 
most distant point of the globe visible to the eye at any 
elevation ; or to determine the extent of the visible ho- 
rizon from any ley point. 

Let ABG (Fig. 3.) represent the circumference of 
the globe, an GB a diameter produced to E a given 
elevation above B, it is required to find the most dis- 
tant point visible to the eye at E, supposing the emi- 
nence BE to be in a level country, or on the sea coast. 

_ Through E draw EF a tangent to ABG in D, then 
Ely a gg seen from E ; the arch 
BD is the measure of the distance required in degrees, 
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minutes, or seconds, and DE the tangent of that arch Mathemati- 
to the radius CB or CD. But in very small arches, as “ 
BD must always be, even though E were the summit of 
the highest mountain on the lobe, the tangent hardly 
differs from the arch itself; therefore ED may, with- 
out any sensible error, be considered as the distance re- 
quired, Now ED’? = GE.BE (see Grometry) = (since 
BE is very small compared to GB) GB.BE nearly, and 
therefore ED = ,/GB.BE. Hence, if d represent the 
diameter of the globe in English miles, f the given 

height of the eye in fect, that is the height in 
5280 

miles, and d’ the distance required in miles, we have 

wa Jay FJ 4 3280 580 xf. Ifthe diameter of 

the globe be assumed = 7912 English miles, the for- 
mula becomes 

= wl a9 X SHV149,84, Kf = 1.224126 x of. 
In every case, therefore, the square root of the height 
in feet multiplied by 1.224126 will give the radius of 
the visible horizon in English miles, supposing the ray 
of light to come from the verge of the He to the 
eye In a straight line, viz. in the direction of the tangent 

E. This, however is not exactly the case, the ray 
by the refractive power of the atmosphere, being bent 
downwards, so as to meet BE at a point below E; that 
is the point D is visible to the eye at an elevation less 
than BE. From E therefore, the horizon extends to a 
greater distance than D, and consequently the value of 
d', as found by the preceding formula, is too little by a 
quantity hay aa to the refraction, and which is 
ound to vary from 4 to , of the whole distance, ac« 
cording to the state of the atmosphere with regard to 
weight and humidity. In a medium state, the refrac- 
tion is about ;,, or .0714, which may therefore be con« 
sidered as a near approximation to the truth in all or- 
dinary cases, With this correction the preceding formula 
becomes d’ = 1,224126 x 1.0714 x / f= 1.3115 / f: 
and reduced to the form of a rule, it may*be stated 
thus: Multiply the square root of the height of the eye, 
in feet, by 1.3115, and the quotient will be the radius of 
the viasble horizon in English miles. 

_, Example 1. Required the distance or radius of the 
visible horizon to the eye, situated six feet above the 
surface of the sea. 

Here d’ = 1.3115 4/6 = 1.3115 % 2.449 = 3.2118 
English miles, the distance required, 

rg as 2. At what distance may a mountain 21440 
feet in height be seen, the eye being on the surface of 
the sea. 

_ In this case d! = 1.31154/21440 = 1.9115 x 146.42 
= 192 English miles. Hence the summit of Chimbo- 
razo, the highest of the Andes, ought to be seen at a 
distance of 192 miles, if its height be as it is stated, 
21,440 feet. 

7. (OR 

CHAP. IT. 

Or THE GLozEs, 

Sect. I, Construction of the Globes, 

As soon as geographers had discovered the spherical 
figure and diurnal revolution of the earth, they would 
naturally be led toa very simple method, of representing 
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its motion and various positions, by means of an artifi- 
cial sphere. We find, accordingly, that from a very 
early peviod, the globe, with certain modifications, has 

been made use of for this purpose, and notwithstanding 
all the discoveries and improvements in the astronomi- 
cal apparatus of modern times, it still continues to af- 
ford the-simplest, and at the same time a correct illus- 
tration, of the principles of mathematical aphy. 
We have already seen in what way, and to what extent, 
the earth differs in figure from a true sphere, and how 
imperceptibly small the irregularities of its surfage be- 
come, when represented on a sphere six or seven feet 
in diameter. If the sphere be reduced to one-third of 
this, which is more nearly the size of ordinary globes, 
these irregularities will totally disappear, and the diffe- 
rence between the polar and equatorial diameters, or 
between the meridian and equator, be itself inappreci- 
able. The earth therefore, with all its inequalities, 
can alone be represented by a sphere ; and the only re- 
maining question is, how can the instrument be accu- 
rately constructed, and most extensively applied ? 

In constructing an artificial sphere or globe, the first 
operation is to prepare a spherical body of wood, metal, 
ivory, or such other substance as may be found most 
convenient. The materials commonly employed, and 
perhaps upon the whole best adapted for this purpose, 
are paper and plaster, prepared and combined by the 
following process: On a spherical block or mould of 
wood, somewhat less than the size of the intended 
globe, are laid successive coverings. of paper or paste- 
hoard, attached to one another by glue or paste, till 
the whole is about the thickness of 4,th or ths of an 
inch. When completely dry, this covering is cut into 
two hemispheres, by which it is. separated from the 
mould ; and the hemispheres being again placed on 
a wooden axis, previously prepared for the polar 
diameter of the globe, they are stitched together in the 
same position, as when attached to the block or mould. 
In the extremities of the wooden axis, are fixed pins of 
iron or other metal, which represent the poles, and by 
which the globe is suspended in a metallic semicircle, 
whose diameter is exactly equal to that of the intended 

obe. In this state, a composition of whiting and glue 
is applied to the surface of the paper, the globe in the 
mean time being made to revolve, so that the interior 
edge of the semicircle, which is prepared for the pur- 
pose, pares off the superfluous plaster from the pro- 
jecting parts of the surface. The whole being thus 
made perfectly smooth and spherical, and at the same 
time equally balanced on its axis, so as to remain in 
any position in which it may be placed while suspend- 
ed by the poles, it is set aside to dry and harden, 
when it is ready to receive the various circles which 

aphers have imagined to be described on the sur- 
face of the earth, and which we have already explained, 
viz, the equator, ecliptic, meridians, the tropics, polar 
circles, and other parallels of latitude. These circles 
being described by some of the methods afterwards to be 
explained, the various parts of the surface of the earth 
are then delineated, according to their actual situation, 
the position of every place being determined by the in« 
tersection of its meridian and parallel of latitude. The 
iron pins in the extremities of the axis, formerly used 
for fixing the globe in the metallic semicircle, for the 
purpose of applying the plaster, are now employed 
to suspend it in a brass circle, of such a diameter 
that the globe may revolve easily without coming in 
contact with any part of its interior edge. ‘This ring is 
called the universal meridian, because by the revolution 
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of the globe, it may be made to represent the meridian Mat 
of any place. The frame in which the globe is placed °! © 
is variously constructed, according to the taste and 
fancy of the workman ; but its top or upper part al- ~~ ¥ 

ways consists of a broad horizontal circle of wood or 
metal WNES, (Fig. 4.) of which the interior diameter 
WE is equal to the interior diameter of the brazen me- Pi CCLX 
ridian. The latter, with the globe su ed in it, Fig. 
passes through notches at N .and §S, rests by its 
under edge in a groove in which it may be made to 
slide, so as to elevate or depress the pole at pleasure. 
In every position, however, one half of the globe is 
above, and another below the surface of WNES, which 
is therefore taken to represent the rational horizon. On 
the surface of this horizontal rim are described several 
concentric circles, variously divided, according to the 
purposes which they are intended to serve. ‘The lar- 
gest, or that towards the outer edge, is named the ca- 
lendar, being divided into 365 parts, representing the 
days of the year, classed under their sespeetive months, 
The next represents the septic. dips inkp Sans Ane 
degrees, and, so arranged that int ipti 
wanes opposite to the day on which the sun ae 
point. The names or characters of the different signs 
are placed at the beginning, or opposite the middle of 
each, The innermost circle the horizon di- 
vided into quadrants, two of these being reckoned from 
W the west point, and the other two from E the east 
point, towards N and S, the north and south points. 
This circle, or rather another concentric with it, but 
larger, is divided into $2 equal parts, representing the 
points or rhumbs of the mariner’s compass. The side 
of the brazen meridian facing the west is divided into ° 
degrees, or if the size of the circle will admit into 
degrees and minutes, reckoning from the equator ‘to- 
wards both poles on two quadrants, and from the 
towards the equator on the other two, each quadrant 
being numbered from 1 to 90. The eircle t- 
ing the equator is also divided into degrees in two di- 
rections, on each side of the first meridian, which, on 
British globes, is that of Greenwich. The 15th, 30th, 
45th, &c. degrees towards the west are marked I. IT. 
III. &c. to facilitate the conversion of longitude, and 
difference of longitude into time, and the contrary. The 
ecliptic, which is generally made to intersect the equa- 
tor and first meridian in the same point, is divided into 
12 signs, each sign being again subdivided into 30 de- 
grees, and reckoned from the first meridian eastward. 
The characters of the signs are placed at the beginning, 
or opposite the middle of each, as on the horizon. 

Such is a general view of the artificial sphere usually 
employed to represent the earth. It is called the ter~ 
restrial globe, to distinguish it from that used to repre- 
sent the heavens, and which is denominated the celestial = 
globe. The latter, like the terrestrial globe, is suspend- Celesti 
ed by the poles in a brazen or universal meridian, and 8!°>% 
mounted in the same way in ahorizon. On its surface 
are described the equinoctial, the ecliptic, the tropics, 
the ENS circles, the equinoctial and solstitial colures, 
circles of celestial longitude, and parallels of celestial 
latitude. As the celestial sphere revolves from east to 
west, the graduation of the en meridian is towards 
the east, but, in other respects it is the same as that of 
the terrestrial globe. The ecliptic is divided in the 
same way as on the other globe, but te each de- 
gree is a dot, representing the day on which the sun is 
at that point, The degrees of the equator are reckoned 
in one direction only, viz. towards the east, and the 
equinoctial and solstitial points are determined from . 



actital observation of the heavens. On the surface of 
the celestial globe are represented the fixed stars, in 
their true relative positions, distinguished according to 
their magnitudes, and arranged in constellations. 

Besides the parts already described, there are other 
’ appendages common to/both globes, which yet remain 

‘0 to be explained. The principal of these are the horary 
or hour circle, the quadrant of altitude, and the 53. 

The horary is a small brass circle, generally fixed on 
the north pole of the globe, and divided into 24 equal 
parts, representing the hours of the day. The divisions 
are numbered from 1 to 12 along the first semicircle, 
and again from 1 to 12 along the next, in the contrary 
direction to that in which the globe naturally revolves. 
The circle is moveable separately by the hand, so that 
any given hour may be brought to the brazen meridian; 
but when left to itself, itturns with the globe, and thus 
serves to measure the whole, or any part of a revolution. 

The quadrant of aliitude is a graduated slip of brass, 
so thin and flexible, as to be easily applied to the sur- 
face of the globe. It is furnished at one extremity with 
a nut and serew, by which it may be fastened to any 

rt of the meridian. When this extremity is fixed on 
the zenith of the globe, the zero, or commencement of 
the graduation, coincides with the horizon, thus form- 
ing the fourth part of a vertical circle. The ua- 
‘tion is also continued to the other extremity of the qua- 
drant, which is generally about 18 or 20 degrees, It 
takes its name from being applied to measure the alti- 
tude of heavenly bodies. 

The compass consists of a magnetic needle, suspend- 
ed over the centre of a circle, on the circumference of 
which are marked the 32 points or rhumbs of the hori- 
zon. It is, in fact, the simplest form of the mariner’s 
compass, fixed in the under part of the frame or mount- 
ing, and used for placing the brazen meridian in the 
meridian of the place. 

It would be tedious, even to enumerate the various 
improvements and alterations, that have been from time 
to time recommended, in the construction and use of 
the globes, as well as of their appendages. Such an 
“enumeration, however, is we conceive unnecessary, be- 
cause any body who understands the general principle 
of the globes, as we have now explained it, will find no 
difficulty in using any of the instruments, with which 
they may be accompanied ; and because more informa- 
tion will be acquired, in half an hour, from inspecting 
the globe itself, than we could communicate in a whole 
volume of descriptions and drawings. While, there- 
fore, we have endeavoured, in the preceding short 
sketch, and by help of the representations, Figs, 5 and 
6. Plate CCLXV. to convey some idea of the nature 
of the globes, we would conclude, by recommending to 
such of our readers as wish to become thoroughly ac- 
teenie with the subject, to draw their information 
rom the instrument itself. 
The most natural, as well as the most correct method 

of tracing out the circles of a globe, may easily be dedu- 
ced from the preceding description. Suppose, for ex- 
ample, it is required to delineate on the surface of a 
spherical body, the various lines and figures of the ter- 
restrial globe. From either of the points that represent 
the poles, with a radius equal to Pat the distance be- 
tween them, a circle is described to represent the equa- 

tor, and divided into degrees. From the 90th degree of 
‘the equator with the same radius, another circle is 
described, passing through the poles, and representing 
the first meridian. Other meridians are described in a 
similar manner, by taking for a centre every fifth, tenth, 

ant of 
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or fifteenth degree of the equator, according to the num- Mathemait. 
ber required, The first, or any other meridian, being “ — 
divided into degrees, from the equator towards the poles, ey 
the tropics aly polar circles may be described from the 
poles as centres, with radii extending to 23}° and 663° 
respectively. Other parallels of latitude are described 
in a similar manner. The ecliptic is described, by ta- 
king as a centre the point which is in 90° west longi- 
tude, and 663° north latitude, and for a radius one- 
fourth of the circumference of the globe. Having thus 
described all the circles, it only remains to lay down 
the different places of the earth, according to their re- 
spective longitudes and latitudes, as determined by ob- 
servation, and described in books of geography. 

But though this method of delineating globes is in Method 
itself simple, and capable of being carried to almost any commonly 
degree of exactness, those whose business it is to con- adopted. 
struct them for sale, have found it necessary, in order 
to furnish them at a moderate price, to adopt another 
method, less accurate perhaps, but much more expedi- 
tious, This method consists in delineating, on separate 
pieces of paper of the form /ENQS, (Fig. 7.) called cee 
gores, separate portions of the earth or the heavens, ac- pi rt 
cording as they are intended for a terrestrial or celestial” 
globe, and afterwards fixing them in order on the surface 
of the sphere, when N and S coincide with the poles, 
NES, NMS, and NQS become meridians, and ZMQ 
an arch of the equator. Strictly speaking, indeed, no 
portion of paper can be accurately fitted to a spherical 
surface; but if AiQ be very small compared to the 
whole circumference, the portion of the sphere, covered. 
by the segment AZNQS, will not sensibly differ from a 
plane in the direction AEQ; that is, the arches of 
the equator AEM, QM, and of the parallel of latitude 
ab, cb, may be considered as straight lines perpendicu- 
lar to NS. The number of segments necessary to co- 
ver the globe, will depend on the length of the arch 
ZEQ ; but when the whole have been once carefully 
designed and accurately fitted to the sphere, it is only 
necessary to make correct engravings of the originals, 
in order to construct, with comparatively little labour, 
any number of globes of the same dimension. Some- 
times the segments are truncated at each extremity 
AB, CD, so as to leave a small circular space about the 
poles. These spaces are considered as plane surfaces, 
and are accordingly covered with one circular piece of 
paper, on which the portions of the meridians form ra- 
dii of a circle. The method of delineating the gores 
will be explained when we come to the projection of 
maps, 

Having thus shortly noticed the different methods of 
constructing globes, we should now proceed to what more 
properly constitutes the object of this Chapter, the appli« 
cation of these instruments to the solution of problems. 
Before concluding this Section, however, we would ob- 
serve, that in perusing the terrestrial globe, the eye of the 
observer is in its natural position ; but in the case of the 
celestial globe, he must conceive himself situated’in the 
centre, and looking towards the concave surface. This 
will perhaps be better understood by referring to the 
Mis sphere, as represented Fig. 8. Plate CCLXV. Armillary 
This mstrument consists of a number of metallic rings, sphere. 
so connected as to represent the circles of the sphere, Prats 
and at the same time to exhibit the apparent relative CCLXV. 
positions of the earth and heavens. As delineated in Fis ® 
the figure, N and S represent the poles, and the line 
NS the axis of the world, with the earth G in the cen- 
tre; HR the horizon, ASQ the equinoctial, EL the eclip- 
tic, ENQS the solstitial colure, KM the equinoctial ¢o« 
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Mathemati- Jure, TC the tropic of Cancer, T’C’ the tropic of Capri- 

cal Geogra- egry, AP the arctic circle, and A’P’ the antarctic circle. 

Phy "The meridian AENQS is graduated in the same way, as 

the brazen meridian of the celestial globe, viz. from 

towards N and §, and from N and S tsweaae Q; and 

the horizon is moveable, so that by raising or depressing 

jt at thenorth and south points, it may be made to in- 

tersect the meridian INQS, in any two opposite points. 

The whole instrument rests on the southern extremity S$ 

of the axis, and is generally so constructed that the earth 

G, with the meridian AENQS, and. horizon HR, may 
be made to revolve from west to east, while the other 

circles remain at rest ; or the latter may be made to re- 
volve from east to west, while the former remain fixed. 
By means of the joint B, the sphere may be placed so 
as that the north pole N may have any elevation, the 
angle of that elevation being measured by the gradua- 
ted arch F, attached to BS, and passing through a slit 
in BD. In using the celestial globe, then, the eye is 
supposed to be situated on G, and viewing the circles 
of the armillary sphere, the latter in all cases being 
placed in the same situation with the globe. 

Sect. II. Solution of Problems by the Globes. 

I. By the Celestial Globe. 

Pros. L—To rectify the globe for any place, that is, 
to give the globe the same position, as the celestial sphere 
has, to a spectator at any place on the earth’s surface. 

Elevate the north or south pole, according as the place 
is north or south of the equator, till its altitude be equal 
to the latitude of the place. 

Pros. IJ.—To find the sun’s longitude, or place in 
the ecliptic, for any given day. 

Find the day under the ecliptic on the globe, and 
opposite to it will be the sign and degree required. The 

. problem may also be solved, by finding the day in the 
calendar on the wooden horizon, marking the sign and 
degree mo to it, and finding the same sign and de- 
gree in the cg on the globe. As the sun is always 
in the ecliptic, he has no latitude. 

Pros. IfI.—To find the sun’s right ascension and 
declination for any given day. 

Bring the’sun’s place in the ecliptic to the graduated 
edge of the brazen meridian, then the degree of the 
equator under the meridian will shew his right ascen- 
sion, and the degree of the meridian over his place will 
be his declination. When the sun’s declination is less 
than 23° 28’, there are two corresponding places in the 
ecliptic, which may be found by marking those two 
points on the ecliptic, which pass successively under 
the given declination on the meridian. 

Prog. 1V.—To dispose the celestial globe, so as to 
exhibit the actual appearance of the heavens at any gi- 
ven time and place. 

Rectify the globe for the latitude of the place, and 
bring the sun’s place in the ecliptic, and the 12th hour 
of the horary to the brazen meridian. Turn the globe 
towards the east or west, according as the time is be- 
fore or after noon, till the given hour on the hour circle 
comes to the meridian, and the globe will represent the 
actual ch eg of the heavens, at that time and place. 

Pros. V.—To find those stars that never rise, and 
those that never set, at a given place not under the 
equator. 

Rectify the globe for the latitude, and make it re- 
volve. he stars that do not sink below the wooden 

3 
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horizon, are those that never set, and the stars that do Math 
not appear above it, are those that never rise in that la- “al G 
titude. _ If the place be under the equator, every star _? 
is 12 hours above and 12 hours below the horizon. . ‘\ 

Pros. VI.—To find the right ascension and declina- To fin 
tion of a fixed star. : right” 

Bring the star to the brazen meridian, and its right ‘19+ 
ascension and declination will be found, as in Problem * 
III. 

Pros. VII.—The right ascension and. declination of To find 
a star being given, to find the star on the globe. oy star froy 

Bring the degree of the equinoctial ieabin the its right 
right ascension to the meridian, and the degree of the °°" 
meridian, denoting the declination, will be over the star. i 

Pros. VIII,—To find the longitude and latitude of To fina 
a given star. » longituc 

Place the upper extremity, or 90th degree of the qua- &¢- of 
drant of altitude, on the north or south pole of the eclip- *“" 
tic, according as the star is north or south of the eclip- 
tic, and let its graduated edge fall upon the star; then 
the degree of the ecliptic, intersected by the 
will be the longitude of the star, and the degree of the 
quadrant over the star, its latitude. ‘ 

Pros. IX.—The longitude and Jatitude of a star be- To fir 
ing given, to find the star upon the globe. _ star frop 

Place the extremity of the quadrant of altitude on the bot 7 
pole of the ecliptic, and make its graduated edge inter- "°° “ 
sect the ecliptic, in the longitude of the star ; then the 
star will be found, under the degree of the quadrant de~ 
noting its latitude. ; : 

Pros. X.—To find what stars are rising, setting, or To find 
culminating, at any given time and place, and also the what : 
altitude and azimuth of any star, at the same time and {°° ™ 
lace. ‘ 

, Dispose the globe as in Prob. IV. then the stars un- 
der the eastern side of the horizon are rising, those un- 
der the western side are setting, and those under the 
meridian are culminating. 

If the quadrant of altitude be fixed on the zenith, and To fin 
its graduated edge made to fall on a given star, the de- 7 
gree of the quadrant over the star, will be its altitude, ...., 
and the degree of the horizon intersected by the qua- 
drant its azimuth. 

Pros. XI.—To find when a given star rises, sets, or To fine 
culminates at any place on any given day. _ when j 

Dispose the globe and hour circle as in the first part ™*» ¢ 
of Prob. IV. then bring the star successively to the east- 
ern side of the heeiece, the EAR and western side 
of the horizon, and the times of its rising, culminating, i 
and setting on the hour circle, will come to the meri- 
dian respectively. “4 4 

distance To Pros. XII.—To find the apparent 
between two stars ; that is, the arch of the great circle angul: 
intercepted between them. , distang 

Apply the quadrant of altitude to the globe, so that bee 
its graduated edge may fall on both the stars, the zero, ~~ 
or commencement of the uation, being on one of 
them ; then the degree of the quadrant over the other 
will be the angular distance required, 

Pros. XIII.—To find when a planet rises, sets, or To fi 
culminates on any day: at a given p when 

Find the planet’s place on the globe, from its longi- 5¢t ™ 
tude and latitude, or right ascension and declination, as hog 
given in the Nautical Almanack, or any other epheme- 
ris, and fix on that place the mame or character of the 
planet ; then its rising, setting, or culminating, also its 
altitude, azimuth, &c. may be found in the same way 
as if it were a fixed star. In general, all the problems 
relative to the fixed stars are applicable to the planets, 



the places of the latter being determined from the ephe- 
* meris, 

Pron. XIV.—To illustrate, generally, the phenomena 
of the harvest and hunter’s moons. 

The moon's orbit forms with the ecliptic an angle of 
5}°, and advances about 13° daily from west to east. 

But to simplify the problem, let it be ae in the 
first instance, that her orbit coincides with the ecliptic, 
and that her place and hour of rising being given for 
one day, it is required to find her hour of rising for the 
next. 

Rectify the globe for the latitude, pes the moon’s 
place to the east side of the horizon, and the hour to 
the brazen meridian, then turn the globe westward till 
the point of the ecliptic, 13° from the given point, come 
to the horizon, and the hour required will be under the 

By solving this problem for various points of the 
ecliptic, assumed as the moon’s places, it will appear, 
that the difference in the time of her rising on any two 
consecutive days, to a place not under the equator, is 
always considerably less when the moon is in Pisces 
and Aries, and greater in the opposite signs, than in 
any other point of the ecliptic, and that this difference 
increases with the latitude of the place of observation. 
Thus if the globe be rectified for the latitude of 56° 
north, and the above problem solved, supposing the 
moon's place to be the beginning of Libra, it will be 
found, that the time of her rising one day, will be up- 

' wards of 1} hour later than on the preceding ; but if her 
lace be the beginning of Aries, her time of rising will 

little more one quarter of an hour later, so that 
she rises for several days nearly at the same time. This 
phenomenon, though it must obviously happen every 
month, was long considered as peculiar to the autumnal 
months, when the sun is in Virgo and Libra, because it 
is only then that the moon is in Pisces and Aries, at the 
time of her being full. 

Such isa brief illustration of the harvest and hunter’s 
moon, on the supposition that the moon revolves in 
the ecliptic. As her orbit, however, is inclined to that 
circle at an angle of 52°, and as her nodes, or points 
where her orbit intersects the ecliptic, are constantly 
shifting, it may easily be shewn by describing several 
sa circles, itielined to the ecliptic at an angle of 51°, 

but cutting it at different points, and solving the above 
problem, That the difference of time in the moon’s ri- 

| om sing during these months, is sometimes greater, and 
___- Sometimes less than it would be if she revolved in the 

ecliptic. See Astronomy, Vol. ii. Page 668. 
nog. XV.—To trace the apparent path of a comet 

on the celestial globe. ~ 
_ Ifthe right ascension and declination of the comet 
be known, at two different periods, find its position at 
each by Prob. VII. lay the quadrant of altitude through 
both, and join them with a pencil line, which will re- 
mee the intermediate path. If the longitude and 

titude of the comet be observed, its places may be de- 
termined by Prob. IX. and if its azimuth and altitude be known at any hour, the latitude of the place of ob- servation “ps also given, its place may be found thus: ____ Dispose the globe as in Prob. IV. fix the quadrant of altitude on the zenith, and make its | -cigeate edge in- | tersect the horizon in the azimuth of the comet ; then the degree of the quadrant denoting its altitude will be 
over the comet’s place. If the positions of the comet, 
as determined in any of',these, ways, be at a greater 

ce from each other, than the length of the qua- drant of altitude, they may be both brought to coin- 
cide with the horizon, and the path traced accordingly. 
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The preceding examples, though only a few of the Mathematis sae pe that may be solved by the celestial globe, wil] ©! Geogra- 
sufficient to shew the general principle of such solu- — P®Y- 

tions, and if that principle be well understood, the rea- 
der will find no difficulty in applying it to any particu- 
lar case. The problems relating to the sun, and which 
are frequently solved by the celestial globe, we consi- 
der as bearing more directly on the subject of this arti- 
cle. Wehave therefore reserved them for the second 
class of problems, viz, those solved by the terrestrial 
globe, to which we now proceed. 

II. By the Terrestrial Globe. 

Pros. XVI.—To find the latitude and longitude of a To find the given place on the earth’s surface. poem age 
Set the twelfth hour of the horary circle to the first me- pot ns 

ridian, bring both to the brazen meridian, and turn the the earth. 
globe till the given place be under the brazen meridian ; 
then the degree of the meridian over the place will be 
its latitude, the point of the equator intersected by the 
meridian its longitude in degrees, and the hours of the 
horary that pass under the meridian the longitude in 
time. 

If the equator be divided into hours as well as de- 
grees, the problem may be solved without any previous 
adjustment of the hour circle, by simply bringing the 
place to the brazen meridian. 

Pros. XVII.—The latitude and longitude of a place To find a 
being given, to find the place on the globe. place from 

Find the longitude on the equator, and bring it to Spee 
the brazen meridian, then the degree of the meridian el 
denoting the latitude will be over the place. f 

: Pros. XVIII.—To find the difference of latitude and To find the 
the difference of longitude between two given places. difference 

Find the latitudes of both places by Prob. XVI. and a 
take the difference or sum of these according as they vee eagad 
lie on the same side, or on different sides of the equa- 
tor. The difference of longitude is found in the same 
way, by taking the difference or sum of the longitudes 
according as they lie on the same side, or on opposite 
sides of the first meridian. 

Pros. XIX.—The hour being given at one place, to To find the 
find the hour at any other place at the same time. cae Rex! 

Bring the given place and hour to the meridian, then ?'““* 
turn the globe till the other place comes to the meri- 
dian, and the hours that pass under the meridian added 
to, or subtracted from the first given hour, according as 
the second place, is to the east or west of the first, will 
give the hour required. 

Pros. XX.—The hour being given at any place, to To find 
find the places where it is any other given hour at the when it is 
same time. any eeren 

Bring the given place, with the hour at that place, to ®°°" 
the meridian, then turn the globe towards the east. or 
west, according as the second given hour is earlier or 
later than the frst, till the difference between them pass 
under the meridian, and the places required will be un- 
der the meridian. 

Pros. XXI.—To find the distance between.two gi- To find the 
ven places on the earth. distance be- 

Find the number of degrees, of a great circle, inter- ands ¢ 
cepted between them ; these degrees multiplied by 60, “°° 
or by 69.045, will give the distance in geographical and 
English miles respectively. The. number of degrees 
may, be found fromthe brazen-meridian, if the places 
are under the same meridian ; from the equator, if they 
are both under the equator; and from the quadrant of 
altitude applied to them, if they are neither under the 
equator, nor on the same meridian. 
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Pros, XXII.—Given two places, it is required to 

find the angle which agreat circle passing through them, 

makes with the meridian of each. wiles 

When the places are under the same meridian, the 

angles are 0, and when they are under the equator the 

angles are 90°. é 6.7 

When the places are neither on the same meridian, 

nor under the equator, place the globe in such a posi- 

tion, that both the places may be in the horizon toge- 

ther, and a line drawn with a pencil along the horizon 

will be a great circle passing through the places ; the 

globe being then rectified for both places successively, 

as in Prob. I. and the places themselves brought to the 

brazen meridian, the arches of the horizon, intercepted 

between the meridian and the circle passing through 

the places, will be the measures of the angles required. 

This and the preceding problem may be very con- 

veniently applied to the solution of questions in globu- 

lar sailing. Thus, if the ship be steered on an arch of 

a great circle, the distance sailed is found by Prob. XXI. 

and the rhumbs on. which the ship must leave the:one 

place and arrive at the other, by Prob. XXIL. 

Example 1. A ship leaves A, Lat. 16° south, Long. 

5° 50’ west, and sailing on .a great circle arrives at B, 

Lat. 82° 30’ north, Long. 63° 30’ west, required the 
distance sailed, and the rhumbs on which she left A 
and arrived at B? 

1. Describe on the globe with a pencil a great circle 
passing through A pal B, and find the length of the 
intersected arch by Prob. XX. which in this case will 
be about 73° 30’, or 4410 geographical miles. 

2. Rectify the globe for the latitude of A, bring it to 
the meridian, and mark the point where the great circle 
passing through B intersects the horizon, which will 
be about 48° from the north point towards the west. 

8. Rectify the globe for the latitude of B; bring it 
to the meridian, and mark the. point of the horizon 
again intersected by the great circle, and which will 
now be found to be nearly 58° from the north towards 
the west: It appears, therefore, that a ship sailing from 
A to B, upon a great circle, must leave A on the rhumb 
N. 48° W., and gradually changing her course, must 
arrive at B on the rhumb N. 58° W. having run a dis- 
tance of about 4410 geographical. miles. 
— 2. A shipleaves A, Lat. 16° S..on a course 

N. 48° W, and sailing on a great circle arrives at B, 
Lat. 32° 30’ N.; required the difference of longitude and 
distance between A and B? 

Rectify the globe for the latitude of A, and bring it 
to the meridian. Fix the quadrant of altitude on A, 
and make its graduated edge intersect the horizon in 
the given course (N. 48° W.) ; then the point where the 
quadrant of altitude intersects the parallel of 32° 30’, is 
the position of B. The place being thus determined, 
the difference of longitude may be found by Prob. 
XVIII. and the distance by Prob. XXI. In this ex- 
ample the former is about 57° 40’, and the latter 4410 
geographical miles. 

Example 3. A ship sails from B, Lat. 32° 30’ N. on 
a course §, 58° E. and when she reaches A, her diffe- 
rence of longitude is 57° 40’ ; required the difference of 
latitude, and distance between A and B, the ship ha- 
ving sailed on a great circle? . 

Bring B to the meridian, and rectify the globe for its 
latitude. Place the quadrant of altitude on B, and let 
its graduated edge intersect the horizon in the given 
course (S. 58° tp oo the point where the quadrant 
intersects a meridian, 57°40’ E. of the meridian of B, 
will give the position of A, and A being determined, the 

5 
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-or setting, as‘well as ‘his amplitude, on 

difference of latitude and distance may be found by 
Probs. XVIII. erat The rap an de 
is 48° $0’, and the latter 4410 geographical miles, 

Examples of this kind rok. be multiplied, but the 
ing are sufficient to illustrate the general prin- 

iple. See Navication. iaving Dita ob 
Pros. XXIII. To find those places in the torrid To 

zone, to which the sun will be vertical, on any given ¥ 
da: tical 

Prob. II: sa day. 
mark 

Find the sun’s place in the ecliptic by 
lution 2d, bring that place to the meridian, and 
the degree of the meridian over it ; all the places that 

under that degree while the globe revolves, will 
Kiovéraiee sun vertical that day. ¢ CaNeTs iD bs 

Prox. XXIV.—The day and hour being given at To fir 
any ‘place, to find where'the sun is then vertical... where 

Find the sun’s declination, or the parallel to which he call di 
is vertical that day, and bring the bape lace.and hour jour, 
tothe meridian ; then turn the globe, till the 12th hour : 
at noon come tothe meridian, and the intersectionof —__ 
the meridian, with the parallel of latitude to ;which’the 
sun is vertical, will be the place required. au WF My ‘ 

Pros. XXV.—A place being given in the torrid To f 
zone, to find:on what days the sun will be vertical there, when 

Find the latitude of the and the points of the £"" 
ecliptic which have the same latitude; the days im the iv. 
ane og opposite to'these points, will be the days re- © 

‘ Pros. XXVI.—To find the sun’s altitude and. azimuth To fi 
at any given time and place. ge “ODS 

Rectify the globe for the given latitude, and bring tudes 
the sun’s place in the ecliptic and the 12th hour of the = 
horary to the brazen meridian. Turn the globe to- 
wards the east or west, according as the time is before 
or after mid-day, till the difference between the gi 
hour and 12 is under the meridian. Fix the pie wi 
of altitude on the zenith, and make its 
fall on the sun’s place in the ecliptic; 
of the quadrant over the sun’s place will be his altitude, 
and the point of the horizon intersected by the quadrant 
his azimuth. et 

If the sun’s meridian altitude ris sme it is found 
by rectifying the globe for the latitude, and bri 
the sun’s place to the meridian, when the arch of the 
meridian a between the sun’s place and the 
horizon will be the altitude required. In this case the 
azimuth is nothing. Rhy 

Pros. XXVII—To find the circle of illumination To 
for any day, and the places that are above or below it cite 
o any hour of that day, reckoning the time at a given ™ 

ace, 
i Rectify the globe for the latitude to which the sun is 
vertical, and the horizon will represent the circle of il<_ 
lumination. Bring the given and hour to the 
meridian, and turn the globe towards the west or east, 
according as the hour is before or after mid-day, till 
12 of the hour circle be under the meridian ; then the 
horizon will represent the circle of illumination at the 
ot hour. “To the places in the western side of the 
orizon, the sun is rising, to those in the easternside, heis 

setting, and to those under the meridian, he is culmi- 
nating. 

Pros. XXVIII.—To find the hour of the sun’s rising To 
any day, at any ho 

place, w latitude does not exceed 66° 32’. 
Rectify the globe for the latitude of the place, and “ 

bring the sun’s place in the ecliptic, and the 12th hour — 
of the horary, to the brazen meridian. Then turning — 
the globe eastward till the sun’s place be in the horizon, 



the hour under the meridian subtracted from 12 will 
be the hour of his rising, and the point of the horizon 
coinciding with his. place will be his eastern amplitude. 
In like manner, ea the globe westward, till the 
‘sun’s place be again in the horizon, the hour under the 
aidia subtraeted from 12, will be the hour of his 

setting, and the point of the horizon, coinciding with _ his place, will be his western amplitude. 
In solving this problem by the celestial globe, the © ‘method now shewn, is the most obvious and natural; 

because in using the célestial globe, the heavens are supposed to 6; px! point rising above the hori- zon in the east, and sinking Detieath it in the west, ‘while the earth itself remains fixed, and the hour cir- cle is graduated accordingly. But in solving the pro- ‘blem by the terrestrial globe, when the sun is sup- Feo to be stationary at his place in the ecliptic for » and the time of his rising or setting to any place, is the time when that place, by the revolution of ; the earth from west to east, is on the west or east side \ > of the circle of’ illumination, the following method, » when the hours’of rising and setting only are wanted, is perhaps more natural. 
. Find ‘the ‘circle of illumination 
the given place and the 12th hour 
meridian ; then ‘turning the globe westward till the place is'in the horizon, the hour under the meridian will shew the time of the sun’s risin » and turning it eastward till the place is again in the orizon, the hour . under the meridian will shew the time of his setting. Ttis an advantage attending’ this method of’ solution, that the horary shews the time at once, and by one rectification of the fiobe, may be found the Jensth of the day, in any latitude between the polar circles, as well as those places within the polar circles where the sun never rises or never sets on that day. ind the Pros. XXIX.—To find the length of any day or thot night, at “4 given place. < days &c Find the hour of sun rising and sun setting by Prob, XXVIII. double the latter will be the length of the day, ‘and double the former the length of the night. 

- Pros. XXX.—To find when, and how long, the sun is ant to, or absent from, a given place within the zone. 
~Rectify the globe for the 
while it revolves on ‘its axis, mark the points of the po og which coincide with the north or south point of the horizon, according as the place is in the north or south frigid zone. Find the days'in the calendar cor- __ ¥esponding to these points, and they will be the limits of the time, during which the sun never sets at the given place. If the points of the ecliptic intersected by the opposite point of the horizon be marked, the days corresponding to these points, will be the limits of the time, during which the sun never rises at ‘the place. The f hcg may be solved without rectifying the ig a ‘ joa 

a Find the sun’s places in the ecliptic when his decli- nation is equal to the co-latitude of the place, and on equator ; the days, corresponding ‘ 5 be the limits of the time during : which the sun is hepa to the place. In like manner, w c vhen his declination is equal to the co- __ latitude of the given Pe but on the opposite side of the days, ing to these 

for the day ; bring 
of the horary to the 

nt to 

‘day, not one of thé inoxes, %, &. Jess than 24 hours, _ 
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‘posing the globe to the sun’s rays. 

latitude of the place, and. 
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Rectify the globe for the sun’s place in the ecliptic, Mathemati- and bring the first, or any other meridian, with 12 of cal Geogra- the hour circle, to the brazen meridian ; then turning — Phy. the globe eastward, till the hour denoting half the gi- ven Fength of the day, be under the brazen meridian, the point of the first meridian, intersected by the eastern 

side of the horizon, will be the latitude required. 
The problems, for finding in what latitudes the longest day is of any given length, and for determining the boundaries of the different climates, between the polar circles, are only particular cases of the preceding ge. 

neral problem. 
Pros. XXXII.—To find the hour of the day by ex- To find the 

hour of the. Place the globe so that the wooden horizon may be day, &c. level, and the brazen meridian may coincide with the meridian of the place. Rectify the globe for the lati. 
tude, and bring the sun’s place in the ecliptic, and 12 
of the hour circle, to the brazen meridian. In the sun’s place fix a small pin or needle perpendicular to that place, and turn the globe till the pin has no shadow, that is, till it point directly towards the sun ; then the hour under the brazen meridian, subtracted from 12, will be the hour of the day. 

For various other methods of solving the preceding 
ae see Adam’s Astronomical and Geographical issays. 
Pros. XXXIII.—To find when the twilight begins To find the in the morning, and ends at night on any day, - beginning, Rectify the globe for the latitude of the place: bring &«. of twi- the 12th hour of the horary and the sun’s place in the ish ecliptic to the brazen meridian, and fix the quadrant of altitude on the zenith. Turn the globe westward, till the point of the ecliptic diametrically opposite to the sun’s place cut the quadrant of altitude 18° above the 

eastern side of the horizon, and the hour denoting the beginning of twilight in the morning, will be. un- der the brazen meridian. By turning the globe in the opposite direction, till the point opposite the sun’s place, be 18° above the western side-of the horizon, the hour circle will shew the end of twilight inthe evening. In those latitudes where the sun-does not sink more than 18° beneath the horizon, the twilight continues all night. See Astronomy, vol. ii. p. 660. : Pros. XXXIV.—To construct a horizontal dial bY To con the globe, 
Rectify the globe for the latitude of the place, and dial. 

bring the first meridian to the brazen meridian ; the arches of the horizon, intercepted between the first me- ridian, and the meridians passing through every fifteenth degree of the equator, will be the measures of the angles, which the hour lines must make, with the meri- 
dian line. 

Example. It is required to construct a horizontal dial for Edinburgh, supposing its latitude to be 56°. 
Elevate tf. north pole 56° above the horizon, and bring the meridian of London to the brazen meridian. 

While the globe-remains fixed in this position, the me. ridians on each side of the first meridian, and 15° distant 
from it, will intersect the horizon 77 $°, or more accu- 
rately 77° 28! from the east and west points, that is 
12° 32’ from the south point, therefore the hour lines 
for 11 forenoon, and 1 a! ternoon, must make with the 
meridian. line, each an angle of 12° $2’. The meridi- 
ans on each side of the first meridian, and 30° distant 
from it, will intersect the horizon in 64° 25’, that is 25° 
35’ from the south point, which is therefore the angle 
that the hour lines, of 10 and 2, must make with the 
meridian, In the same manner may be found the angles 

struct a 
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made by the other hour lines, after which the dial is 

to be constructed according to the directions given un- 
der.the article Diatuine, § 40. vol. vii. p. 697. 

The lines for half hours and quarters may be found 
‘in the same way as the hour lines, if meridians be de- 
scribed on the globe, dividing every 15° of the equator, 
into four equal parts, that is at the distance of 3° 45’ 
from each other. But as globes have seldom so many 
meridians, the half hours and quarters may be found 
thus : 

Having disposed the globe as directed above, turn it 
‘in either direction, till the brazen meridian intersect the 
equator in $° 45’, and the arch of the horizon, intercept- 
od between the brazen meridian, and. the first meridian, 
will be the measure of the angle, which the line of three 
uarters past 11, or a quarter past 12 must make with 

ihe meridian line. Turn the globe in the same direc- 
“tion, till the brazen meridian intersect the equator in 
7° 30’, and the arch of the horizon intercepted between 
.the brazen meridian, and the first meridian, will measure 
the angle which the line of half past 11, or half past 12, 
must make with the meridian line, and thus every other 
quarter and half hour line may be found, by bringing 
successively to the brazen meridian every 3° 45’ of the 
equator. If the globe.ismoved only 1° 15’ at once, the 
successive arches of the horizon, intercepted between 
the brazen meridian and first meridian, will measure 
‘the angles which the lines of every 5 minutes must 
make with the meridian line, and so of any other sub- 
division. 

To construct a vertical south or north dial, rectify the 
globe for the co-latitude of the place, and proceed as 
in the case of a horizontal dial. See Diauuine, § 51, 
‘vol. vii. p. 700.—The application of the armillary sphere 
‘to the solution of problems, is the same in principle 
with that of the globes. 

CHAP. III. 

Or Maps. 

Secr. I. Of Maps in General. 

Tuoven the representation of the terrestrial sphere, 
by means of a globe, is the simplest as well as the most 
accurate, it has been found in many respects deficient 
for the purposes of geography. If the globe be made 
very large, it becomes -expensive and incommodious ; if 
small, the places which it ought to represent are either 
too much crowded, or altogether omitted. To remedy 
these defects, geographers have contrived to delineate 
the earth’s surface on a plane, ‘by which means the 
whole or any portion -may be easily represented, on a 
greater or less scale, according to circumstances. Such 
representations are in general denominated maps, and 
are aiso distinguished by particular names, ‘according 
to their nature or use. Thus a map representing the 
whole world is called a planisphere ; if it represent a 
considerable portion of the globe, it is called a gene- 
ral map, and ‘a particular map ‘if it contains only a 
country. “When a portion of a country is represented 
on a large scale, with the direction of roads, the course 
of small rivulets, and the position of villages. and single 
houses, it is called a topographical map. ‘Hence also 
mineralogical maps, intended to illustrate the geological 
structure of a country; and nautical maps or charts, used 
for the purposes ofnavigation. With regard to the po- 
sition of maps, it may be observed, that whatever be 

GEOGRAPHY. 
their nature or use, the north is: generally at the 
the east on the right hand, the south at the bottom, 
the west on the left hand. The graduation of the 
tor, or degrees of longitude, are marked at the top and 
bottom, and the graduations of the meridian, or degrees 
of latitude, on the right and left sides. __ arspet 

The various, methods adopted by hers in the 
construction of maps, may be referred to two principles, 
Prosection and DeyeLrorement. By jection is 
meant, a representation of the surface of the sphere on 

, Mat od oa 

a plane, as it, appears to the eye situated at a particular 
int and by developement is to be understood the un- q 
folding, or spreading out, of a ical surface on a 
plane. We are now to explain briefly, the construction : 
of maps according to both of these principles ; but as we "4 
shall frequently have occasion to employ lines of chords, 
sines, tangents, secants, &c. we here show the me- _ q 
thod of constructing these lines, and explainsomuch __ 
of their nature and use, as may be necessary for our uF 
present purpose. sits Pi 

From any point C, (Fig. 9.) draw CA, CD at right prs 
angles to one another, and with any convenient ra cc 
CA, describe a quadrant ABD. Join AD, and from A Fig. 
as a centre, through every degree of the arch ABD, 
describe arches intersecting AD, marking these inters 
sections with the corresponding degrees of the qua- 
drant. Then AD will be a line of chords. From each 
degree of the quadrant let fall perpendiculars on AC, 
and it will be a line of sines. Produce pe art: | 
towards E, and through A draw AF parallel to C 
Through the centre C, and each of the qua- 
Sap draw lines nnerseging AF, and it will become a 
ine of tangents. From C as acentre through every in- 
ee AF, describe arches intersecting DE. and 
CE will bea line of secants, And lastly, through every 
half degree in the line of tangents, draw to CD, 
and it will be a line of semitangents. 

For practical purposes, the lines, after being divided 
in this manner, are transferred to flat rulers of different 
sizes, where they are drawn parallel to one another, 
generally in the following order, chords, sines and se- 
cants in one line, tangents, and semitangents. In using 
them, nothing more is necessary, than to extend the 
compasses from the extremity of the line, to the number 
denoting the degrees of the given arch: thus the dis- 
tances from A to 40 on AD, C to 40 on AC, from 
At $098 SF foe frase on DE. 97 from C to 
40 on CD, will give respective e chord, sine, tangent, 
secant, and ee, t of pe arch of 40°, the radius 
of the arch being equal to AC. In any set of lines, the 
chord of 60°, is always equal to the radius of the quas 
Arant, from which the lines are constructed, 

‘Secr. II. Construction of Maps by Projection. .. 

In projecting an object upon a plane, according to 
the rules of perspective, the plane of projection, or that prit 
on which the object is to be delineated, is generally 
supposed to ‘be transparent, and situated between the 
eye and eae ok i to be projected. The man 
the eye is rojectt int, and i 
line drawn from this Sane, Habit 4s Do to the plane 
of projection, is termed the axis of that plane. The 
projection of any point of the object, is the point which 
it is to occupy, when transferred to the plane of projec- 
tion, and is always determined from the intersection of _ 
that plane, by the ray of light coming from the given _ 
point to the eye, eat 4 



__ The different methods of projecting the sphere, ari- 
sing from the different distances of the pr point, 

, are generally reckoned four, the gnomonic or central, 
‘the orthographic, the stereographic, and the globular. 
In the gnomonic projection, the eye is supposed to be 
laced in the centre, and the plane of projection is tan- 

to the pole aS y hemisp chert is ea oe In 
the orthographic, the eye is sup to be at an in- 
finite distance from Gia rahek®, so that the rays of light 
coming frem every point of the hemisphere, may be 
eonsidered - as 1 to one another. n Linge 
graphic projection, the eye is situated on the surface o 
Saauplacre,: in the pole of the circle of projection. And 

in the globular, its distance from’ the sphere is equal 
to the sine of 45°, In each of these methods of projec- 

ng from tion as applied'to the globe, there may be three dif- 
i- ferent cases, according to the position of the sphere, with 

of the ard to the projecting point. These are called the 
y , and: horizontal projections. © In the 

first, the plane of projection or primitive circle, coin- 
’  Gides with the equator, and one of the poles “is in the 

centre'of the map. In the second, the primitive is a 
meridian, and a point of the equator is in the centre ; 

tizontal, and in the last, the horizon is e primitive, of which 
__ the given place occupies the centre. We shall now 
_. proceed to the mechanical construction of aplanisphere 

map of the world, according to these different me- 
thods, referring to the article OJECTION, for the in- 
vestigation of the principles of each. 

L. By Gnomonic Projection. 

~ This methed, as its name 
foundation of dialling, but is very seldom used in the 
construction of maps. The disadvan with which it 
is attended in its application to the latter, arethe distorted 
appearance which it gives to countries at a distance from 
i centre of projection, andthe difficulty of describ- 
an ee latitude, which in the equatorial and 

izontal projections are ‘parabolas, ellipses, or hyper- 
bolas. In the po/ar projection, however, where the pri- 

ve i el to the equator, this difficulty is re- 
seiee, the parallels of latitude being projected into 
concentric circles, while the meridians, which in eve: 
case of this method are pi pee by straight lines, 

one another in the centre of the projection, 1 forming at that point, the same angles that they do on [= the ce of the sphere. By this method, ther ore, we ; obtain a very simple and expeditious petty of the northérn or sou ern parts of the globe, and at the 
same time a tolerably accurate representation, at least of é the polar regions. This projection is shewn in’ Fig. 10. 
which is constructed thus. 
~ From the centre P, with 60 from the line of: chords, describe the circle WLEM for the primitive, and draw the diameter LM to represent the first meridian. From M 

- set off successively towards E and W the chordof 5,10, or pies sg according to the number of meridians wanted ; and igh these points, draw diameters for the meri. | dians required. To find the parallels of latitude, take . the tangents of their respective co-latitudes, or distances ! from the pole, and with these radii, describe concentric circles about the centre P. ‘Thus the tangent of 10°, : is the radius of the parallel of: 80°, the tangent’ of 20°, is the radius of the parallel of 70°, &c.; that | ‘is, PM se = tae the intersections of the par- 2 allels into a line of tangents to radins PM: The par- allel of 145° corr | Ag 

implies, constitutes the 

all esponds with the primitive WLEM, af- ter which’ the radii increase with great rapidity as they VOL. X. PART 1, i Mi 
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approach the equator, which becomes infinite. Hence, Mathematt. a whole hcutlegugs cannot be projected by this me- dl = 
thod, and it is obvious from inspection, that of what _P®Y- 
can be projected, the countries farther from the pole 
than the 60th parallel of latitude, must be very inac- 
curately represented. 

Havin {sete the meridians, and described the pa- 
rallels of latitude as above, the continents, seas, islands, 
&c, which it is intended to represent, are to be deli. 
neated according to their relative situations and extent, 
the position of every point being determined by the in- tersection of its meridian and ss of latitude. This may be considered asa ape tule for determining the position of places in all projections ; but as meridians and parallels of latitude cannot be described through 
every degree, the position of any intermediate point in the preceding method, may be found readily thus: 
Transfer to the edge of a flat ruler the divisions of the 
line of ts, then by laying the commencement of 
this scale on P, and the graduated edge on the degree of 
the primitive denoting the longitude, the division of 
the scale corresponding to the co-latitude of the place, 
will shew the position required. 

II. By Orthographic Projection. 

Though this method of projection is more frequently General employed in geography than the preceding, it affords Properties. but a very imperfect and inaccurate representation of 
the whole hemisphere. From the position of the eye, the parts of the sphere are seen more and more oblique- 
ly as they approach the primitive, and consequently the countries at a distance from the centre of projection are contracted. far below their natural limits. ‘The ortho- 
graphic projection, therefore, though the reverse of the gnomonic as to its defects, is like the latter best adapt~ ed for representing countries at a moderate distance 
from the centre of projection. The representations of 
the hemisphere on orthographic principles, usually em- 
ployed in geography, are the polar and equatorial, which 
are constructed as follows: 

1. The Polar. From the centre P, (Fig. 11.) with Construc- 60° from the line of chords, describe the primitive tion of an WLEM, which will represent the equator, and draw —T the meridians as in Fig. 10. To find the parallels of i a latitude, take the sines of their respective co-latitudes, p,.+. and with these radii describe circles about the centre CCLXV. P. Thus the sine of 10° is the radius of the paralle] Fig. 11. of 80°, the sine of 20° is the radius of the parallel of 
70°, &c: or PM is converted by the intersections of the parallels into a line of sines to radius PM. Hence, to find the radii of the parallels without the help of lines previously constructed, divide ME into as many 
equal parts as the parallels wanted, and let fall en 
diculars from these divisions on MP ; the distances between P and these perpendiculars will be the radii 

uired. 
n this projection, the whole hemisphere is repre~ 

sented within the primitive, which in the snomonic is occupied by the zone of 45° round the pole ; but the 
countries near the equator are very much distorted from their true dimensions, , 2. The Equatorial. From # (Fig. 1. Plate CCLXVT.), -An ortho- with the chord of 60°, describe the meridian WN ES for graphic e~ the primitive, and draw the diameters WE,NS at right quatorial 

x 
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&e, according to.the number of meridians wanted ; then 
elliptic arches described through NaS, N6S, Ne S, 
&c. will represent the meridians, in this case, 10° distant 
from each other, or whose angles ofinclination to the pri- 
mitive, measured by the arches of the equator inkencepy: 
ed between them, are 10°, 20°, 30°, &c. respectively. 
Of these ellipses, NS is always the transverse axis, and 
fEa, Eb, Hic, &c. the semiconjugates. Hence, to 
find the foci of any given arch N/'S; from f the extre- 
mity of the semiconjugate, as.a centre, with the radius 
ZEN, half the transverse, describe an arch intersecting 
NS in F and F’; these points will be the foci required. 
The foci being found, the ellipse may be described 
according to the method explained under. Conic Sec- 
TIONS, vol. vii. p. 137, or by any of the elliptic instru- 
ments described under the article Drawine Instru- 
MENTS, vol. viii. p. 130, If the whole ellipse NS be 
described, the other. semicircumference will represent 
the corresponding meridian on the opposite side of NS. 
The points a,b,c, d, &c, may also be found by divi- 
ding EN or ES into nine equal parts, and letting fall 
erpendiculars from every division on E. Straight 

fare drawn through the divisions of EN, and parallel 
to EW, will represent parallels of latitude. 
When this projection is made upen the solstitial co- 

lure, the planisphere is distinguished by the name of 
Analemma, and is the foundation of a simple instru- 
ment of the same name used for the solution of various 
astronomical problems. See ANALEMMA, and Pro- 
JECTION OF THE SPHERE. 

The orthographical_ projection of the sphere on. the 
plane of the horizon, is seldom used in constructing 
maps, partly from the inaccuracy of representation 
common to it with the preceding methods, but chiefly 
from the difficulty of construction, both meridians and 
parallels of latitude being projected into ellipses. It is 
applied to the projection of solar eclipses. See AsTro- 
nomy, vol, ii. p. 744. 

Ill. By Stereographic Projection. 

In delineating maps according to the principles of this 
projection, the defects of the other methods are ina 
great measure avoided, both as to the accuracy,of re- 
presentation, and the facility of construction. These 
advantages are chiefly owing to the two following pro- 
perties, by which the stereographic projection is dis- 
tinguished from every other. 1s/, All circles are pro- 
jected into circles or straight lines ; and, 2d/y, The pro- 
jections of any two circles intersect one another in the 
plane of projection, at the same angle that the circles 
themselves do on the surface of the sphere. 

In maps of the world constructed on stereographic 
principles, the projection is generally made on the seed 
of a meridian, the eye being successively placed in the 
poles of that meridian, opposite the hemisphere to be 
projected. As the method, however, is of very exten- 
sive application, we shall give. an example of all the 
three cases, , 

1, The Polar. From P (Fig. 2.) with 60° from the 
line of chords, describe the primitive. WLEM, in this 
— equator, _ draw diameters for meridians as 
in the gnomonie, polar projection. To project the pa- 
rallels of latitude, take from the scale the ats 

_ of their complements of latitude, or distances from the 
le, and with these radii describe: concentric circles 

about P. Thus the semitangent of 10° will be the ra- 
dius of the parallel of 80°, the semitangent of 20° will 
be the radius of the parallel of 70°, &c. that is, PM by 
the intersections of the parallels, is converted into a line 

or plane of projection 3 but for the more convenient re« 

thus. : . MII ID Modzare ty > arialer ald a} 5 

Fron JE with theehord of 60° themeridian, A st 
WNES for the primitive, and throu hee ied draw, graphi WE and NS at Fiaht ang’ and thro ene eae 

ans wanted, and from these divisions as centres, describe 
arches of circles passit Hie tie tee P and S; 
these arches will be ons oF onidieds be- 

n Fig. 3. 
Jia, Hb, &c. ave the tangents of 10°, 20°,. there. 
fore the arch described from a, viz. NmS next to 
W, is 80° from N AES, the meridian passing thr 
the projecting point, that described from 8, viz. pew 

cond from, W is,70° from the same meridian, and so of 
the others, always measuring the distance between two 
meridians, or, the. angle which they make with each 
other, by the arch of the Sgpatar intercepted between 
them, Ifthe second from W be taken to represent the 
meridian. of London,. the primitive WNES will em« 
brace the whole of the eastern continent, or old world, 
except a small part of the north-east point of Asia, with« 
out including any part. of America, and the other me-« 
ridians ‘will be reckoned both ways, towards, the east 
and west. In thepresent case, however, as our obj 
is not to exhibit an actual map of the earth’s 
but only the imaginary lines with which it is su 
to be intersected, we shall assume N/ES as the first 
meridian, by which means our references to the Figure 
bs fe more obvious and distinct. ayaa. ty 

efore proceeding to the projection. of the parallels 
latitude, it may be proper ys a acanonae method, be- 
sides that already explained, of describing meridians, 
viz. by determining the points in which these circles 
must intersect the equator WE (Fig. 4.) This is done Fig.: 
by setting off from /E towards W and E, 4 10, Z 20, 
ZE 30, &c. equal to the semitangents of these arches res 
spectively. Then three points being given, viz. N, S, 
and 10, 20, or 30, in the equator WE, a fourth may be 
found, which shall be the centre of a circle. 
through the other three. To determine this fohith point 
or centre, draw lines. from N and S to the point in 
equator through which the meridian is to pass, bisect 
these lines, and erect perpendiculars at the points of 
bisection ; these perpendiculars . will meet in the. 
point required, See Grometry, Secr. II. Pros, XI. 

Though both these methods of describing meridians 
imply the use of lines of tangents, or semitangents, 



| is.to pass, draw a 

_ 60 in each of the quadrants EN,WN, puineney iE 

~ angle ABC 
the atch to 
touch th 
codes aie fe Point at B describes the arch required. 
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the projection may be performed without the assist- 

ei of tine lines. nd pe the first method, divide 
the quadrants WN and ES, Fig. 3: into degrees, and 
from S, through every tenth degree of each, draw 
straight lines’ intersecting WE on both sides of Al; then 

*_ the parts of WE contained between ‘every two corre- 
ding points of intersection; will be the projected 

Kaige’ of the meridians, whose distance fede first 
meridian, is equal to the distance of the points in the 
uadrants from the poles. ‘Thus the straight line drawn 

S to 10 in the quadrant WN, will intersect AZ! W 
in’m, and the line joining S and 10 in the quadrant ES, 
will intersect ALE produced in e, wherefore me is the 
1 ay diameter of the meridian, 80° distant’ from 

ES. If thenm e be bisected, the point of bisection 
will be the centre, and half the line bisected will be the 
radius of the meridian N mS. In the same manner may 
be described the other meridians on either side of NES. 

In the second method, where it is required to find the 
points of the equator through which any given meridian 

t ight line from 8, Fig.4. tothe 
pores of the quadrant WN, or EN, whose distance from 

is equal to the distance of the given meridian from 
‘the first meridian, and it will intersect AZW or EE in 
the point required... Thus the line joining S and 10 in 
the quadrant WN will intersect EW in 80, the point 
through which the meridian’ must pass, whose distance 
from the first meridian is 80°. This point being deter- 
mined, the centre may be found as’before.’ 9 9 | 
In jecting maps.on a large scale, it’ becomes ex- 
tremely difficult to determine the centres, and still more 
so to describe, with accuracy, the arches of meridians at 
small distances from the first meridian. To remedy 
this inconvenience, an instrument has been invented of 
a very simple construction, by which these arches may 
readily be described, the extremities and one interme- 
diate point being given. * | When this intermediate point 
is determined, as in the preceding paragraph, and the 
circle described by means of the instrument now men- 
tioned, the operation is perhaps as much simplified as 
the nature of the subject will admit of. fio 
» To describe the parallels of latitude in this projection, 
set off from AZ (Fig. 3.) on Z2N produced, the secants 
of the co-latitudes of the parallels, and from these points 

_ as centres, with radii a to the distances between 
them and the points in the quadrants WN, EN, derio- 
ting the latitudes, describe arches, and they will be the 
parallels required. _ Thus the secant of 30°'set. off from 

_ ££ to f, on ZEN produced, will be the centre of the paz 
 rallel of 60° no: saat ~ f latitude, and the distance between 

that point and 60 in the quadrant WN, or EN will be 
ee: patie of the parallel. 
_ fhe centre of any given parallel, as 60, may also be 
determined thus: i rom E, draw straight lines through 

and ZEN produced, in the points ¢ and fh then the part of ZEN contained between these points will be the oro. jected diameter of the parallel of 60. If, th re, 
this line be bisected, the ty of bisection will be f, the centre ; and’half the line bisected’ will be the ra~ igi the parallel. : ‘ € semi-tangents of 10°, 20°; 30°, &c. be set off from towards N, they willgive the points in which the parallels of 10°, 20°, 30°, must intersect AUN. \ Thus 

| © This i 

to bed, and pins bei 

same segment are equal to one another. 

-NP’ 

being fixed, or weights laid at the extremities of the arch, 
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the semitangent of 60° set off from JE towards N, gives 
the point g. In every parallel, there will thus be given 
three points, viz. the extremities in the quadrants WN 
and EN, and an intermediate Pore in ZEN ; and con- 
sequently the parallel may be described either by find- 
ing its‘ centre, or applying the instrument formerly men- 
tioneil, in the projection of meridians, The interme- 
diate points in ASN may also be found without a line 
of semitangents, as in the last paragraph, viz. by draw- 
ing lines from E to every tenth degree of WN. In the 
same manner may be described the parallels ‘on the 
other side of the equator. 

8: The Horizontal. Though this projection is not so 
frequently used as the preceding in constructing a map 
of the world, it is more convenient, as we shall after- 
wards shew, for some particular purposes, and is there- 
fore not to be omitted in a system of mathematical geo- 
graphy. The projection of the equator, meridians, and 
parallels of latitude on the horizon of any given place, 
as Edinburgh, Lat. 56° N. is as follows. : 

From C (Fig. 5. 
describe the circle 

with 60 from the line of chords, A stereogra- 
NES for the primitive or horizon phic hori- 

of the place C, and draw NCS, WCE at right angles 70‘! map. 
to: each other, the former representing the meridian Prater 
of the place, and the other a great circle 90° distant CCLXVL. 
from it, and which, on the celestial sphere, is called 
the Prime vertical. From C set off on CN, the semi- 
tangent CP of the co-latitude, in this case 34°, and P 
will be’ the projection of the north pole.. From the 
same point set off on CN and CS, CH equal to the tan- 
gent of the co-latitude (34°), and CQ equal to the semi+ 
tangent of the latitude (56°); then a circle described from 
Bas a centre with the radius Q will pass through W, E, 
and represent the equator. sb the meridians, 
set off from C on CS, or CS produced, CA equal to the 
tangent of the latitude (56°), and through A draw BD 
at right angles to CA. From P, with 60 from the lite 
of chords, describe the quadrant vw, and from v set 
off on this arch the chords of 10, 20, 30, &c.; then a 
ruler laid between P’and each’ of these divisions, will 
intersect AD in a, b, c, d, &c. the ceritres of the me. 
ridians between S and W. Thus’ AP will be the ra- 
dius of the meridian WPE, 90° distant from the first 
meridian NPS ; a P will be the radius of 80 P 100, the 
meridian 10° distant from the last, ox 80° from the 
first meridian, and so of the others. In the samme man- 
ner may be described the meridians on the other side of 
NS from ‘centres’ in- the line AB. In determining the 
centres of the meridian, it is convenient to describe the 
uadrant vw with 60 from the line of chords, because 

the chords of 10, 20, 30, &c. maybe set off from the 
same line, without the trouble of dividing the quadrant, 
It is not necessary, however, nor indeed is it rhe 
proper, to take that particular radius, as any other wi 
answer the same purpose ; and the greater it is, the 
more accurately will the points in BD be determined, 
particularly such as are at a great distance from A. 

In the preceding method, the points P, Q, JE, A, 
are determined by the lines of tangents and semitan- 

ts; but they may also be found without the help of 
ese lines thus: Having described WNES, and drawn 

NS, WE as before} set off from N towards E, the arch 
equal to the latitude of the place (56°), and join 

P’W;; the line P’W will intersect CN in P, the projec- 

it consists of two rulers AB, CB Fig. 12. Plate CCLXV.) fastened together by a joint B, so as to form any required 
pen or peneil being fixed in. the angular point B. In using the instrument, this é a 

be 
ese pins or weights. In this state the whole instrument is moved round, the two sides being. always pressed 

The principle of the instrument depends on the property of the circle, that all 
See GromErhy, SECT. 11, PRor. XVIL and Drawine IysTRUMENTS, 

is placed on the intermediate point of 
limbs AB, CB are extended so as to 

against the pins or 
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tion of the north pole. From P’ draw. the diameter 

cal Geogra- pic P's and at right angles to this diameter draw ano- 
phy. 

PLATE 
CCLXVI. 
Fig. 6 

ther «’ Cg. From W_ through the-extremities of this 
diameter, draw Wg and W @, intersecting CS in Q and 
CN produced in @, and bisect @Q; the point of bisec- 
tion will be AE the centre, and half the line bisected 
will be EQ the radius of the equator WQE. To. find 
the centres of the meridians, join Wp’, and produce 
the line till it meet CS produced in.p ; bisect Pp, and 
the point of bisection will be A the centre; and half 
the line bisected will be AP, the radius of the meri- 
dian WPE at right angles to the first meridian NPS. 
The centres of the other meridians are found as be- 
fore in BD, drawn through A, at right angles to AN. 

In this, as in the equatorial projection, it becomes 
difficult to describe the meridians that make small angles 
withthe first meridian, their centres being ata great 
distance from the point A. This inconvenience, how- 
ever, will be in a great measure remedied by the fol- 
lowing construction. 

From C, (Fig. 6.) describe WNES, find #, P, Q 
and A, and draw P’ p' and BD, all asin Fig.)5.. From 
A draw Af perpendicular ‘to P’p’, and on AC set off 
Ag, equal to Af. From g asa centre, with any radius 
as gA, describe a quadrant AG, and divide it into de. 

ees from A towardsG. Through g, and every tenth 
poe of AG, draw straight lines intersecting AD 
in:a, 6,-¢, d, &c. and from these points draw straight 
lines through C: these lines will intersect the primitive 
in the points through which the corresponding meridian 
is to.pass._ Now, as every meridian must, pass through 
P, there will be given three points in» each, viz. 10, P5 
170 in the meridian 10° from NS, 20, P, 160.in the next, 
and so on; the circle may therefore be described |. by 
the instrument formerly mentioned in the equatorial 
projection. In this construction, the pointin| AD, next 
to A, gives the intersections.of the meridian:nearest to 
NS, and in the method explained in last paragraph the 

next to A is the.centre.of the meridian farthest 
_NS. By a combination of the .two methods 

therefore, all the meridians may be determined by 
means of points at a moderate distance from A. 

To project the ,parallels of latitude, set off from ,C, 
(Fig. 5.) on NS, the semitangents of the greatest and least 
distances of the.parallel from C, and bisect the part.of 
NS contained. between these. points; the point of bi- 
section will be the centre, and half the line bisected 
will be the radius of the.parallel. Thus let it be re- 
quired first to project a parallel to the north of the 
ape place, as of 70° north latitude. _ Since.the paral- 
el extends 20° on each side of the pole P,\and.C is 34° 
distant from P, the nearest point of the parallel to.C.is 
between C and P 34°—20°=14° from the former, and 
the opposite or.most distant 34°4.20°= 54°... From)C 
therefore, set.off towards.N the semitangents of 14° and 
54° to r ands, and bisect 7s; then the middle, point. of 
x s will be the centre, and half the line will be-the radi- 
us of the: parallel required. Secondly, let the parallel 
to be projected be.the 56th, or that whose distance'from 
the pole is equal to the co-latitude of the place. Inthis 
case it is obvious, that the circle must pass through-C 
on the one side, and on.the opposite it will .cut/CN in 
LE, at the distance of the semitangent of 34°--.34°=68°. 
‘The distance therefore between C and that point-being 
bisected, it will give the centre of th allel. Lastly, 
let the.parallel be tothe south asain A .of the.given :place, as, for example, that of 80°. Hereithe distin of the’eir- cle from P'is greater than PC by 60°24°26°, or its nearest distance from C is 26° towards S, while its 
greatest distance is 60°4.34°=94°, -From C therefore, 
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_ usually employed by geographers, for delineating en's 

set off towards S the semitangent of 26° Cf, and from Mathe 
C towards N the semitangent of 914°C g, and bisect the * : 

distance between these pointsas before. 
Parallels. of latitude may also-be projected,. without 

the line of semitangents, thus: Divide the primitive © 

into degrees from P’ (Lig. 6.) in both directions, and 

through the degree‘denoting the co-latitude of the pa- 
rallel to be projected, draw lines to. W, intersecting 

NS or NS produced in. two points. Bisect the portion 
of NS contained between these intersections, and the 
circle deseribed from the point of bisection with a radius 
equal to half the line bisected, will be the parallel:re- 
quired. Thus, if straight lines be drawn from the 20th 
degree on each side of P’ to W, the intersection of these 
lines with NS, will give the points 7 ands, asin Fig. 5. 

IV. By Globular Projection. 
~ Though we have classed this method of projection Genera 
under a separate head, sit is, «strictly. *to be P 

considered:as a se be ee i nae ee 
originally proposed by its inventor: ire, it is mot CCLX 
indeed err remade employed, ‘but it :has giv crise Fig- 
to a mechanical). me |. which, from: ithe» of 
construction, is likely to. become more and more:com~ 
mon. in projecting maps)of the world, on the:plane ofa 
meridian, According to Lahire’sumethod, the: 

ing point, as was formerly observed, is distant :from the 
surface of the sphere, the ‘sine of 45°, that ‘is, if othe 

diameter.or meridian NS (Fig.:7.) be equal to 200, ‘the ti 

distance .N.P.of -the » cpectines oat P is equal \to°70. 
Having determined .P, divide “SW, SE enemies : 
and from P draw oe lines to every h di» % 
vision, intersecting BW and HE. Through ‘these 
points of intersection, and the two poles \N,'8, deseribe 
ellipses, and they will be projections) of meridians. — 
this construction, it is found, thatthe straight:dine fro 
P to 45 in the quadrant SW. or SE :divides :the wadius 
ZEW or ZEE into two-equal parts ; /buttowender the 
other division of these radii nearly equal, 
point P must be only at the distance of 59} fromiN; ? 
being equal'to 200. This -equality, however, may be _ 
caesar pipe rece thus, without regard:to the pos 
sition of the projecting point. to ; 

From C, (Rig. 8.) with \60 from \the line of chords; constr 
describe the primitive WINES representing‘a meridian, tion of a 
and draw the diameters NS, WE at right/angles:to ‘one globula 
another, the former representing a meridian 
angles) to the primitive, and »the latter the» Y 
From W and.E set-off in both directionstowards d Fig. 8. 
S; the chords of 10°, 20°,/80°,,&e.and divide eachofithe 
semidiameters CN, CE, CS, C sinorqihase 

ints. 10,-20,'30, &¢, ‘then: eircles pas through 
po N,,.S, and the divisions of the senticiametersOW, 
CE, will be meridians 10° distant from-each other,<and 
circles passing through the divisions of the quadrants 
WN, EN, and the semidiameter’ ON, «or ‘through “the 
divisions:of WS, ES, and the semidiameter°CS, will‘be 
parallels, the former of north and the latter of southrla- 
titude, 10° distant from sone another. ‘These ‘circlés. 
may be described, either by ae ithe centres, ‘whicl 
will always be in the diameters ‘WE, NS, or in these di- 
ameters produced, and which may be determined. from 
the three given points in the circumference; or'ifthe 
centres be at a great distance from ©, by employing 
the instrument formerly mentionedin g aphic 
rejection. Upon this. principle is. « cted ‘the Pea 

planisphere, Plate CCLXVIIL. “ . 
Haying thus. briefly explained the various:methods 



e the imaginary lines with which they suppose the 
fe of Ge math to be intersected, we might go on 
to apply the same principles to the a oh tig of the ce. 

; Jestial sphere, or the construction ofa map of the hea- 
_ yens. As this, however, does not properly apply to 

_ geography, we shall proceed to:take a short view of the 
comparative defects and merits of the projections now 
explained, as applicable to the construction of terrestri- 
al maps. 
As the principal object of a planisphere, or map of 

therwerld, iat to acon the Arm eand latitude of 
particular places, with their distances and bearings from 
each other, and to exhibit a view of the figure, extent, 
and_ relative positions of the different countries, that 
projection is to be preferred, which determines all these 

i most-accurately, and with the greatest ‘faci- 
ty. In none of the preceding methods, however, nor 

indeed -in Tr: other method, are ‘all these ‘properties 
united. Jn the gnomonic polar projection, °as we for- 
merly observed, ‘the position of any place to be project- 
ed, and consequently the situation of a place after it has 
been projected, is easily determined, by applying a line 
of tangents to the centre, and making its graduated 
edge fall onthe degree of the primitive denoting the 
longitude. The distance-between two places that are 
in the same meridian, or under the same parallel of la- 

_ titude, may also be easily and accurately determined 
from this projection. In the former-case, lay the extre- 
mity of the line of tangents on the centre, and make its 
grachated ede passthrough 

erence of the numbers on the scale‘bétween' the two 

distance in miles may ‘be easily ascer- 
tained. “Inthe “Second case, when the places are under 
the same‘parallél of latitude, by laying the ruler suc- 
cessively oyereach, and referring to the divisions in the 
primitive, the;arch of the parallel of latitude intercept- 
ed between them will:he.determined, ‘and the latitude 
being known, the length of that arch may be found in 
miles by-means of the-Iable,iat page 151. “OF the latter, 
indeed, .it is to’ be observed, that therule holds only: in 
the case-of short ‘distanees, when ‘the arch:of a parallel 

sensibly | differ (from jan arch /of a grat cirele «inter- 
pon inant points. — these advan- 
tages, however, the projection is in other res v 
detective. “The;distance between suianeihacih; cht dames 

__ found.-by .an operation far too tedious :and complicated 
use, while,countries at a distance the 

_ polevare very. much extended beyond their true figure 
~ ensions. A 

Inthe, ortho ic, Y) projection, the advantages 
dtbeautenes are wiapedbcneee in ates pss monic. The situation of places, and their distance from 

each other, when under the’ same.meridian or parallel 
means .of a line of'sines in- 

___ Countries at a distance from the pole,, are.a8-much con- ___ tracted below-the truth, as in the former case they were 

_- maine the longitude of an given point, the circles of itude or meritlians being ell ses. To the young Sear ch ee sy will be found ex- _ tremely useful, as calculated to convey distinct 7 f the earth’s sphericity. atpindiad 

facility of finding the positions of places,.by means of a 
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of latitude intercepted between two -points does not 

the same meridian or parallel of latitude, can ‘only be- 

ne ree polar. projection affords the same per 
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line of semitangents, that the gnomonic and orthogra- Mathemati: 
phic polar projections do, by means of tangents and “! ~ Bs 
sines, By the former may also be readily found the . Phy 
distance between places under the same meridian, or if 
they are not far from each other, under the same paral- 
lel of latitude, and it possesses the additional advan- 
tage of representing the different countries more nears 
ly, according to their true figure and dimensions. In 
other respects, it does not materially differ from the 
other polar projections. 

In the stereographic projection on the plane of a me- 
ridian, the principal advantages compared with the cor- 
res ing orthographic projection, are the simplicity 
of its construction, and greater accuracy of its repre- 
sentations. In neither, however, is it easy to find the 
distance between places not under the same meridian ; 
nor is it possible to exhibit exactly the different por. 
tions.of the globe according to their true figure and di- 
mensions. In the orthographic, the countries at a dis- 
tance from the centre of the map are very much con- 
tracted, and in the stereographie they are considerably, 
though uot in the same ‘proportion, expanded. The 
convenience formerly mentioned regarding the divi- 
sion of the-globe into the eastern ‘and’ western hemi- 
spheres, is common’to both ; and, indeed, to all projec- 
tions in which: the ‘primitive coincides with the plane- 
of a meridian. 

‘The principal recommendation of the stereographic Horizontal. 
projection-on the plane of: the“horizon, is the facility it 
affords of -solving’a problem which, in all the preced- 
ing methods, can only be effected by an operation too 
abstruse for the purposes of practical geography. ~The 
problem alluded to is, to.find the distance between any 
two places on the surface of the globe, whatever ma 
be their positions relatively.to oné ariother. Thus, if it- 
were required to find the distance between Edinburgh. 
and any other place, project the sphere on the horizon 
of Edinburgh, .and .construct. a line. of semitangents" 
to the radius .of the projection ; then laying the extre-. 
mity of the scale on the centre of the map, with its. 
graduated edge.on the given place, the number of the - 
seale over the place will-be the distance required in de- 
grees of a greaticircle. If the place does not lie with- 
in the primitive, that is if it be more than'g0° distant 
from Edinburgh, the map may be extended beyond the 
primitive so far as to.include it; or; what is:perhaps bet~ 
ter, the opposite hemisphere may eee ee, andthe - 
distance of the place from. the centre of is hhemisphere- 
subtracted from 180, will give the distance required. 
By this projection: may also be found the «angle of po- 
sition which given -place makes -with the place in: 
the centre, thus: Divide the primitive or horizon into 
degrees.from the north and south | points «towards the 
east. and west ; then applying the scale as before, ‘its 
graduated edge will cut the horizon. in the:angle re- 
quired, But.though the solution of these problems may 
im some.cases'be very desirable, the horizontal projec- 
tion.is, upon the whole, very inconvenient. for a map 
of the world, = Oba from the difficulty of deter- 
mining, on.such a «map, the -longitude.and latitude of: 
places which do not happen to lie under-any ‘ofthe 
meridians,or parallels of latitude. This defeet, indeed, 
is, common. to it-with the equatorial: projections, ‘and it 
may be. observed. of them all ‘in general, “thats itis 
impossible to combine ‘in .one' the whole, or even'the 
principal properties of each, we'must be satisfied with 
gaining one advantage by the saerifice-of another. For Globular, 
ordinary purposes, the globular projection is, after all, 

ha the best in constructing a map of the world, 
Simpheity of construction, tolerable accuracy in the 

Equatorial. 
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representation of different countries, and oats: A in 
finding the longitude and latitude of any given place, 
are the characteristic properties of this projection; and, 
to the majority of these who have most occasion to con- 
sult. such maps, these properties are by far the most 
important. 

“Secr. III. Construction of Maps by Developement. 

In the various methods of projecting the sphere, as 
explained in the preceding Section, the reader cannot 
fail to observe, that, besides the inaccurate representa- 
tion of different portions of the earth’s surface, common 
in some measure to them all, they are also attended in 
practice with considerable difficulty and inconvenience. 
This difficulty increases with the scale of the projec- 
tion ; and, in the delineation of small portions of the 
-earth’s surface, it becomes so great as almost to prevent 
the application of any of them, to the construction of 
such.maps. To remedy-this defect, geographers have 
had recourse to the method of developement, or that 
which supposes.the earth’s surface to be spread out on 
a plane. But asa sphere or spheroid is a body that 
does not adit of its surface being so extended, it must 
be supposed to be converted into some other body, as 
much as possible resembling the sphere, and whose sur- 
face is at the same time susceptible of such a develope- 

The only bodies of this kind with which the 
sphere can be at all compared, are the cone and cylin« 
er; and accordingly, both have been employed for 

I. Of the Cone. 

_ The principle of this developement, or projection as 
it is sometimes called, may be shortly explained thus, 
Let WNES (Fig. 9.) be the sphere of which it is proposed 
to develope any portion, as the fourth part WNE, WE 
the equator, SN the meridian at right angles to WNES, 
and ML the radius of the middle parallel, or that which 
divides the part to be developed into two equal parts in 
the direction of latitude, in this case 45°. Draw MA 
and M’A at right angles to the radii CM and CM’, and 
meeting SN produced in A; that is, make MA and 
M’A the cotangents of the latitude of the middle pa- 
rallel ; then AM and AM’ will be the sides of a cone, tati« 
gent to the sphere at M and M’, and of which any zone, 
extending to a moderate distance on each side of MM’, 
may, without any sensible error, be considered as equal 
to the corresponding zone of the sphere. From A with 
the radius AM describe the arch M m M’; then, if the 
radius CN and the arch Mm M’ be both divided into 
equal parts, arches described from A through the for- 
mer will be the projected parallels of latitude, and 
straight lines drawn from the same point through the 
latter will represent meridians, both at greater or less 
distances from one another, according to the number of 
divisions. The arch M m M’ will be the parallel of 45°. 

By this projection may be obtained a tolerably accu- 
rate representation of a small portion of the globe; but 
when it is extended to a donidobable space, as the fourth part of the whole sphere, the countries towards the pole and the equator are extended a great deal beyond their true limits, in the direction of their latitude.  Va- rious methods of remedying this defect have been a- dopted or recommended by different geographers ; but the simplest, as well as the most successful, is that known by the name of Flamstead’s pro jeclion, It was so denominated at first from its aavitinee) and it still re. tains the name, though since his time it has undergone 
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various alterations. In its most improved form, the Mat 
construction is as follows. 

Draw an indefinite straight line NS (Fig. 10.) to res _ 
present the middle meridian of the map, and from the 
point M, near the middle of the line, set off on both 
sides towards N and S equal distances of any conve- 
nient length, to represent degrees of latitude. Suppose, 
for example, that the map is to contain 60 of 

latitude, viz. from the 20th to the 80th parallel, and 
that this extent is to be equal to three inches ; then each 
degree will be equal to 34, or .05 in. 5 the point M will 
be in the parallel of 50°, and the distance of 3 or .5 in. 
set off towards N and S§ will give the points through 
which the parallels of 40°, 30° and 20° must pass on 
the one side, and those of 60°, '70° and 80° on the other, 
The centre C of these parallels) will be in the line NS 
towards N, and may be found thus. tn 

Let d be the length of the assumed degree of lati 
Z the latitude of the middle el, or M, and 
d’ the length of an arch of 1° to radius 1; then ~~ 

co.lxd - 

% asin“ 
Now, in this example, d = .05 in., / = 50°, and d zz 

ote = 01745329 ; therefore, 
_. 05 X cotan, 50. 

MC = —Oi7agga9 inches. ms 
The computation is performed most. conveniently by 

logarithms, thus: sth 

P nt Ri) 

d': cotan. 1::d: MC = & 

td OB AE Te +e oe » 2:698970 
Log. cot. 50°to Rad. 1... + 1923818 

Bererss 
Log. .01745829 ..... 4. 2.241876) © 
Logi MC. 02 Pt 2). 20880907 

and MC = 2.4038 inches. ’ 

From M, therefore, set off towards N, MC = 2.4 in 
and from C as a centre through each of the divisions in 
NS, describe arches for the parallels of latitude. ~~ 

To find the meridians, take any parallel, as the mid 
dle.one passing through M, and from the table of dea 
grees of longitude, p. 151, take the length co - correspond- 
ing to the latitude of the parallel, multiply it by the © 
length of the assumed degree, and that product again’ 
by the number of degrees to which the map is to ex- 
tend on each side of the middle meridian ; the last pro- 
duct will express the distance from 'M at which the ex 
treme meridian will intersect the middle parallel. ‘Thus, 
in the present example, let the map extend 40° on each’ 
side of NS; that is, let it include 80° of longitude, 
and the cal ion becomes— rion 

Degree of longitude in lat. 50....'.. 5 64279 — 
Length of the assumed degree in inches . | .05 

0821395. 
Half longitude of the map... . 40 

12855800. 

From M, therefore, set off on the middle both 
ways, 1.285 in. and it will give the limits of the map 
on that parallel. Corresponding points being deter. 
mined, in the same way, on each the other peaiiese 
the curves passing through these points will be the 
meridians bounding the map on the east and west.. To 
find the other meridians, divide the arch of each paral« 
lel between the middle and extreme meridians, into as _ 

P 
FE 

Fig. 



h 

ca 

1 not 

mint of . As the arch of the middle 
se» (Fig. 

many equal parts as the number of meridians wanted 
on each side of NS, and curves drawn through the 

corresponding points will be the metidians required. 
» In the above example, each of the arches be divided 
- into four equal parts, will give a meridian for every 

tenth degree. tt the parallels ‘are at such a distance 
(from one another as to render it difficult to describe 

the meridian curves with sufficient accuracy, interme- 
diate parallels may be described with a pencil point, 
and afterwards erased. 

It may be p to observe, that the preceding me- 
thod of determining the limits of the map on each pa- 

~ yallel, gives the extent somewhat too great, the chord 
’ of the arch Mm, instead of the arch itself, being assu- 
med equal to 1.285 in. In ordinary cases, indeed, this 
difference is too small to affect the accuracy of the 
map, and therefore an expeditious and convenient me- 
thod of construction is not to he abandoned, on ac- 
count of an error which is scarcely, if at all, sensible. 
The truth of this remark will be obvious from the fol- 
lowing method of determining the arch of the middle 
parallel, by which the length of the chord is obtained 
with perfect accuracy. 

parallel of latitude Mm, 
9.) is terminated on the sphere, and in the pro- 

ection by the same points, but has for a radius, in the 
sinc case the cosine, and in the latter'the cotangent 
of the latitude, the number of degrees which the arch 
contains in the projection, will be less than the num- 
ber which ‘tponinee on he goe: or which it re- 
presents in jection, in the same proportion as 
the cosine ofthe itude is less than cote t. 
Hence, if @ denote the amplitude of the arch of the 
middle parallel 7 on the sphere, or the number of de- 
grees to be represented een the middle and ex- 
treme meridian of the map, and a’ the amplitude of the 
same arch in the projection, as described from the cen- 
tre of the parallel, or the angle which a straight line, 
drawn from the extremity of the parallel to the centre, 
makes with the middle meridian, we have 

cost 5 : sin, / " 
Bae Sid - radius: 1 = raps BO. radius r ; hee. 

fore a’ =“ "and by logarithms, 
€ 

log. a’= log. a +4-.log. sin. ? — log. r. 

~ Let now half the longitude of the map be as above 
40°, and let it be required to find the extremity of the 
middle parallel Mm, (Fig. 10.) rs 
In case @ = 40 and / = 50°, therefore 

_»» log. a’ = log. 40 + log. sin. 50°— log. r. 

Logisinibo*! ey) wl! ie. 465 9.884254 

11.486314 
Tags Oe Sipe el) gig L, 10.000000 

Log. aon Bea i 1.486814 

A ae ee) 809.641 = 30°38! 27” 

- therefore a straight line. drawn from C, and making 
an angle with MC = 30° 38’ 27”, will intersect Mm in 
the point through which the meridian must pass, whose 
distance from NS= 40°. By a similar, though a more 
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tedious calculation, the amplitudes of the other paral- Mathemati- 
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lels may be determined: but without entering upon 
these calculations, we shall proceed to find what is the 
real difference between the two methods in point of 
accuracy. In the case of the middle parallel, it has: 
been shewn, that the angle MC m = 30° 38’ 27", and 
joining mM, we have in the isosceles triangle CMm an 
angle'C, and a side mC. If the triangle therefore be 
resolved, the base m M, or the chord of the arch mM, 
will be found to be 1.27 in. which gives for the excess 
of the former method .015 in.: an error which in al- 
most all cases may be safely overlooked. 

The characteristic property of this projection is, that 
all the quadrilaterals formed by meridians and paral« 
lels of latitude have nearly the same ratio to one an« 
other on the map, that the corresponding quadrilate« 
rals have to each other on the sphere. It is also a con« 
sequence of this property, that distances on the map 
may be readily and correctly measured by a scale of 
= parts. This scale may be constructed as fol- 
ows. 

phy. 

From any point A (Fig. 11.), draw a straight line-AB, scale of the: 
equal to any number of the assumed degrees of latitude, map. 
as for example 60, and from the same point draw an Ps.ATE 
indefinite straight line AC, making any angle with AB. Seger 
Then, suppose the seale is to be divided so as to repres 8 +» 
sent English miles, the whole will contain 69.045 x60 
«= 4142:7, or nearly 4140. From any-scale of equal 
parts, set off from A towards C 4 divisions, and:.14 of 
another division, and let them terminate at D» © Join 
DB, and through the divisions of AD draw straight 
lines parallel to DB, and intersecting AB:in the points 
1, 2, 8,45 each of these divisions will represent 1000 
English miles, except the last, which will be 140, and 
the distance between two places on the map: applied 
to this scale will give their distance in miles, 

II? Of the Cylinder. 

The principle of this developement may be explained 
ina eit aber: prt sty to that oF the cone Let WN C} seibcnia 
(Fig. 1, Plate CCLXVII.) be the eighth part of a sphere, Cie 
a portion of which it-is proposed te develope, and let o¢Lxvqr, 
Mw be the radius of the middle parallel of that ion» Fig. 1. 
Then if a cylinder ABCN, equal in diameter to.the radi~ 
us of the middle parallel, be partly inscribed in the 
sphere, and partly circumscribed about it, a zone of the 
cylinder to a short distance, on each side of Mm, may 
be considered as .very nearly coinciding with the cor- 
responding zone of the sphere. If the former, therefore, 
be developed, or spread out, the parallels of latitude will 
be straight lines parallel and equal to M m, and the me- 
ridians will also. be straight lines, cutting the parallels of 
latitude at right angles ; that is, they will be parallel to 
one another, and equal in length to the breadth of the 
zone. Upon this-principle is constructed the Plane 
Chart, as follows. 

Suppose the chartis required to extend from 40° to 60° Plane chart. 
north latitude, and from,10° west to 10° east longitude ; 
that is, to neo pl of aenaie and 20° of longitude. 
Describe a parallelogram ABCD, (Fig. 2,) making BC y; 
of an: jonauied nak and AB “BC . oinhat the 
middle latitude (50°); radius, Divyide-AB and BC 
each into four, equal, parts, and straight, lines drawn 
through these points parallel to BC and AB, will be 
meridians and. parallels of latitude five degrees distant 
from one another. If necessary, intermediate parallels 
and meridians may be drawn.in the same.way. . 

: 3 
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It is obvious; from inspecting Fig. 1, that a chart 

ap constructed. on this principle may, for a few degrees on 
phy: each side of the equator, be tolerably correct ; butthat 

Mercator’s the-inaccuracy increases with the distance from the 
chart. equator, and in high latitudes becomes excessive. To 

obviate this inconvenience, another method of develepe- 
ment has been invented, known by the name of Merca- 
tor’s projection. In this method, as in the former, me- 
ridians and parallels of latitude are straight lines cut- 
ting one another at right angles, the degrees of longi- 
tude being of course the same in all latitudes; but in 
order that the degrees of latitude and longitude may 
preserve their true proportions to one another, the for- 
mer are|made:to increase on the map, in the same ratio 
that the latter:diminish on the sphere. The distances 
from the: equator; or from, one another, at which the 
-parallels of latitude ought to be drawn according to this 
principle, can only be determined accurately by the ap- 
‘plication of the fluxional calculus: (see Fruxtons, 
vol. ix, p, 463); butan approximation to these distan~ 
ees may be found as follows: 

General: | ‘ Let: PE (Fig: 3.) represent the quadrant of a meri- 
principle of dian, CE the equator, and DE any arch of PE; them 
waar DG. will be the sine, CG or'DH the cosine, EF the: 
7 ent, and CF the secant of the arch DE. Now by 
PLATE similar triangles (see Grometry ) CG :CD::CE:CF, 
CCLXVIII. op taking / for the latitude of D, cos. J: rad. :: rad.: 
Fig. 3. see, /, But since circles, or arches of circles, are to one 

another as their radii, rad. : cos. : : an arch of the equa« 
tor :.a corresponding arch of the parallel J; or su 
sing the earth to be a sphere, rads: cos, J::: an arch of 
‘the meridian: a ding arch of the» parallel J. 
Hence if d:represent the length of a d of the me- 
ridian, and d’ the length ofa degree-of the parallel /on 
the globe; 

sec. 1: rad, :2 di: d’. 
But on the map, the natural degree of the meridian d, 
must be increased in the same ratio as d’ is diminished 
on the sphere ; thats, taking 9 to denote the lengthen- 
ed degree of the meridian. 

ppg tiesee.t 
rad. : sec. 132d: => — a — . 

When d and rad. are both =1, the formula becomes 
d=sec. 1; that/is, when the natural degree of the meri- 
dian and radius are both assumed =1, the length of 
any de; of latitude will be expressed by the secant 
-of that latitude. But no ‘degree of the meridian, nor 
indeed any arch of a definite length, can ‘have all the 
same latitude /, and therefore in the equation 3=see. J 
3 is to be understood as the projection of an indefinitel 
small arch d, assumed eqiiat 0 unity. Now any tack 
of the meridian DE, is made up ofan indefinite num- 
ber’ of such arches, and therefore the projection of DE, 
or the distance of the. parallel / from the equator, is 
ponte the-sum ofthe secants of an indefinite number: 

arches, each of which is assumed’ equal to unity. 
This distance, as was formerly observed, can only be 
found accurately by fluxions, but an approximation is 
obtained by dividing DE into anumber of smallarches, 
each being reckoned unity, and finding the: sum of 
their secants. The greater the number of parts, the 

ater also will be the-accuracy of the a imation. 
his principle was: first explained, and applied to the 

construction of charts, by Mr Wright in 1599, who-de- 
termined the distance ofeach parallel to 1 minute of 
the quadrant, by finding the sum of the secants, of all 
the arehes of 1 minute, from the equator to that: 
lel. These distances he-arranged in a table which is 
denominated a-table- of meridional parts, and which is 
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still employed in constructing charts, as in the following Math 
examples. te lee Ce, Cae 

1. Let it be required to construct a chart of the _ F 
world, according to Mercator’s projection. __ hav 

Through the point C (Fig. 4.) intended tobe the cen- world 
tre of the map, draw two indefinite straight lines WE, Mere 
NS at right angles to one another, the former repre- projecti 
senting the equator, and the latter the first meridian: 
From C by means of any convenient scale of 
parts, set off towards W and E, 18 equal parts, each 
representing 10 degrees of longitude. Find then, in 
the: Table, the meridional parts, aia waaay bey 10°, 
20°, 30°, &e. divide each by 60,;and taking 10+ 
tients from the same scale of equal parts, set them > eae 

longitude, and from 30° to 60° N. latitude. ae 
raw AB (Fig. 5.) to represent. the parallel of 30°, 

and from the extremity, erect the perpendicular BC for 
the first meridian. From B, by means. of any conves 
nient scale of equal parts, set off five divisions, towards 
A, and from. these points erect perpendiculars, for ‘the 
other: meridians, 10° distant from each other, Take 
then from the Table the meridional parts,corr i 
to 40°; 50°, and 60°, Te a om 
parts corres ing to 300, west’ 
chart, and Rae ee remainders by 60° the quotients 
taken from the:same scale-of equal parts, and:set from 
B-to C, will give the distances of the respective parallels, 
Thus, to find, the distance: of the: parallel of 409: 

Méridional parts of! 400... ss « « 2622.7 
Meridional parts of 30°. 2... . 4. 1888.40 

784.3 
and a = 12, 24 parts of the scale from “which the 

divisions of AB were:taken. , 
To facilitate the construction of charts acc to 

this projection, the flat rulers commonly called Gunter’ 
scales, are provided with two lines adjacent and-parallel 
to one another marked Mer. and E: P, the first being 
meridional parts, previously divided by-60, so as to re= 
duce: hep to leareete anette second a, scale, sre 

s, or degrees tude, corresponding to the. 
Redes on the other. Tees if altace of a.chart 
be taken from the line E: P, the distance. of any paral- 
lel from the equator is found by extending the com- 
passes from the-extremity of the line Mer. to the num~ 
ber denoting the latitude, and applying that) distance 
frony thescommencement of the line E: P. In. like 
manner. to find the distance between any two parallels, 
take the distance between the latitudes on Mer. and 
apply it'to E: P. Thus the distance between.the. pa« 
ria. of 30° and 40° on Mer. will be equal to 12.24 
on E:P; the same as in the preceding example, 1 

Such is the principle of the method, originally in- Jmpr 
vented by Wright, and still frequently employ in meni 
constructing a chart, according to Mercator’s projec. Greg\ 
tion: It was. soon discovered, however, and s Ha 
quently demonstrated by- ory and Halley, that the 
meridian line, divided according’ to this pon oh be- 
comes:a line of logarithmic cotangents, to half the co- 

1 



latitudes of the different parallels, deducting radius from 
each; that is, C 20 (Fig. 4.) reckoning from C towards 

N, is the log. ate or 35°, = log. tan. 55°; 

C40 = log. cot. ase or 25°, = log. tan. 65°, &c. 

always deducting radius. Advantage has accordingly 
been taken of this principle, by adapting a line of such 

nts to the eonstruction of charts. . This line is to 
be found-on the common Gunter’s scale, adjacent to the 
line Mer. and marked Tan. Like the former, it com- 
mences on the right hand, and is constructed on the fol- 
lowing principle. 

_ As radius is to be deducted from each tangent, before 
of ing it tothe scale, and as all tangents below 
ithmie 45° are less than the radius, none ‘less than that of 45° 

ts. can be exhibited on the line. Nor, 
tangent necessary, as half the colatitude never can be 
greater, or, which is the same thing, the complement 
of half the colatitude, never can be less than 45°. From 
the extremity of the line, therefore, which is marked 
45°, rithmic tangents of all the arches ter 
than 45°, auleuing radius, are set off towards the left 

~ hand, and numbered at every tenth division, 50, 60, 
70, &c. But the logarithmic tangent of any arch, as 

yO es 1O 

50° = log. cot. 90° — 50° or 40°=log. cot. —— Bs 
log. cot. of half the colatitude of 10°. In like manner, 

ala = cot. of half the 

colatitude of 20°, and so of others. To facilitate, there- 
fore, the application of the line, the divisions marked 
50, 60, 70, &c. are also numbered 40, 30, 20, &c. by 
which means they exhibit at once the half colatitudes, 
to which the tangents 50, 60, 70, &c. are cotangents. 
Hence the following simple rule, for finding the pro- 
jected distance of any parallel of latitude, from the 
equator. 

Extend the compasses from the extremity of the line 
45, to the number denoting half the colatitude of the 
parallel, and it will be the distance required. Thus, 
the distance of the parallel of 20° is found by extending 

the compasses from 45 oo = 35, and so of any 

of the 

tan. 55° = cot. 35° = cot. 

~ Se ceeee re 
tween any two parallels, take the distance between the 
numbers denoting half the colatitudes of each; thus 
the distance between the parallels of 20° and 40° on 
= chart =the distance between 35 and 25 on the 

le. 
But though the distances of the parallels, or the len 

of the oe of latitude, are thus readily found, it is 
obvious that these distances must correspond to some 
particular scale of longitudes. In order, therefore, to 
construct a chart by the line of tangents, it becomes ne- 
cessary to determine the ge ei of the degree of longi- 
tude which corresponds to that line, and which iday he 
found thus, 

o. Take from the line Mer. any latitude whatever, as 
Jon. 27° 6’, and applying that distance to the line E: P, 

mark the corresponding length, which in this case will 
be 40; or divide the number oppesite to 87° 6’ in the 
table of meridional parts, which is 2400, by 60, and 
mark the quotient, viz. 40, From 45 on the line Tan. 
extend the compasses to half the colatitude of 37° 6’, the 
assumed latitude, which is 26° 27’ ; apply this distance 
to any scale of equal parts, as of 1 ioe and divide the 
corresponding distance, which in this case will be about 
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indeed; is any less: 

other. Hence also, to find the projected distance be- 
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3.4 in, by 40, the number found on E: P, or from the Matliemeri. 

table corresponding to the assumed latitude ; the quo- + aa 

tient, in the present instance .085, will be the length wire 
of a degree of longitude, corresponding to the above la~ 
titudes, in terms of the unit of the seale of equal parts, 

viz. inches. Hence, if the distances of every tenth pa- 

rallel be taken from a line of tangents of the dimension 
supposed above, every tenth meridian will be found by 
setting off on the equator, or on any parallel of latitude, 
divisions each equal to .85 in. 

It follows, from the meridians in this projection being 
parallel to one another, that the rhumb-lines, which on 

the globe are spirals continually approaching the poles, 

are represented on the chart by straight lines ; a pro- 
perty, which renders this construction of vast import- 
ance in navigation, See Navication. 

. The only. other projection that we shall notice, as Construc- 

connected with the subject of the present Section, is tionof gores 
the construction of gores, for covering globes, each of ae 
which may be considered as a developement of a small § 
portion of the surface of the sphere, extending longi- 
tudinally, in the direction of the meridian. We for- 
merly observed, in treating of’ the construction of globes, 
that in an indefinitely small portion of the sphere, 
ZENQS (PlateCCLXV. Fig.7.), EQ and ac, portions of FEAT. 
the equator and a parallel of latitude, may be regarded Fig. wo. 
as straight lines, perpendicular to MN. In practice, 
however, the gore is not taken so small as to warrant 
this assumption; and therefore these lines are really 
portions of circles. The following method of project- 
ing gores, has been recommended by several eminent 
artists, as well as astronomers. 

Draw a straight line EQ, equal to the breadth of the 
intended gore at the equator, which is generally +, 
of the whole circumference, and bisect it by a perpen 
dicular MN, equal to } of the circumference. Divide 
MN into 9 equal parts, and through each, from points 
in MN produced, with radii equal to the cotangents of 
their respective latitudes, to rad. MN, describe arches for 
the parallels of ‘every 10th degree. From each of the 
divisions in MN, and with radii equal to the fractions 
opposite their respective latitudes in the Table, p. 151, 
multiplied into the length of MS, describe es in- 
tersecting the parallels, on both sides of MN; then the 
curves Na H, NcQ drawn through these. divisions, 
will be the meridians distant from one another 4, of 
the circumference, or 30°, that is the segment of the 
gore ZE.aN ¢ Q applied to the globe will cover 4, of a 

misphere. The same operation repeated will give 
the a gores, after which the different portions of 
the earth’s surface, or celestial sphere, are to be delinea« 
ted as on any other maps. , The globe, as'was formerly 
observed, is generally covered im this way, from the 
equator to the parallel of 70° or 80°; but the space 
round the pole is projected on one cireular piece, whose 
radius is equal to the sine of its distance from the pole» 
It is hardly necessary to observe, that neither by, this, 
nor any other method, can gores be constructed, so as 
accurately to cover any given, portion of a sphere. It 
is even found that the dimensions of the different 
pieces, undergo a considerable alteration in consequence 
of their being moistened, for the purpose of being fixed 
on the globe. The best method of correcting these ir- 
regularities, is by enlarging or diminishing, as may be 
necessary, the size of the globe itself. 

Sect. IV.. Construction of Maps representing small 
Portions of the Earth’s Surface, and the Method of 
filling up the Outlines of Maps in general. 

Tuouex the various methods of projection, explain- 
ed in the course of this article, are sufficient for the con- 

¥ 
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struction of any kind of maps, yet when it is required 
to represent a small portion of the earth’s surface, and 

to exhib the different nearly in their true pro- 

portions, the following is perhaps the most convenient, 

as well as the most accurate of any. ; 
Suppose it is required to construct a map, extend 

from 50° to 60° N. Latitude, and from 3° E. to 7° W. 

Longitude. 
Draw an indefinite straight line AB (Plate CCLXVII. 

Fig. 6.) for the parallel of 50°, and from a point C 
near the middle of the map, erect a endicular for 
the middle meridian, or that of 2° W. longitude. From 
C set off to D 10 equal parts, taken from a scale of an. 
convenient length, as inches, to denote degrees of lati- 
tude, and through D draw EF parallel to AB, for the 
parallel of 60°. Take from the ‘Table, p. 151, the frac- 
tion corresponding to 50°, which is .64279 or .643 near- 
ly, and it will be the length in parts of the same scale, 
in this case inches, to be set off from C towards A, and 
from C towards B for degrees of longitude. In like 
manner, take the fraction opposite to 60° in the Table, 
which is .5, and it will give the length to be set off from 
D to E.and from D to F. Then lines drawn through 
the divisions of CD, parallel to AB, will be parallels of 
latitude, and lines joining the corresponding divisions 
in AB and EF will be meridians. A scale of miles 
adapted to. the map, “may be constructed as formerly 
explained under Flamstead’s projection. 

Of the objects to be delineated on a map, or of the 
method. of representing them, it will not be necessary 
to say much, as such details must be familiar to all our 
readers. The great natural division of the globe, is into 
land and water. The subdivisions of the former are 
continents, or large tracts containing several kingdoms 
and states, as Europe, Asia, Africa, and America, and 
islands, or smaller tracts, wholly surrounded by water, 
as Britain. A tract of land, surrounded with water on 
all sides but one, whatever be its extent, is called a 
peninsula, as Spain and Africa; and the side by which 
it is united to other land, is called an isthmus, as the 
isthmus of Suez, which joins Africa to Asia.. A point 
of land running into the sea is called a cape, promonto- 
ry, or head-land. The subdivisions of the water are 
oceans, or those large collections which surround the 
continents, and which are usually reckoned five, viz. 
the Northern, Southern, Atlantic, Pacific, and Indian ; 
and seas, or those branches of the ocean which intersect 
the continents, as the Baltic and Mediterranean. When 
a narrow branch of the sea, or ocean, projects far into 
the land, it is called a gulf, as the Arabian Gulf, and a 
bays when its entrance is wider, as the Bay of Biscay. 
The canal that unites a gulf with a'sea or an ocean, is 
called a strait, as the Straits of Babelmandel and Gib- 
raltar, All these divisions are traced out on the map, 
by a crooked or waving line representing the coast, 
from which small parallel lines are drawn towards the 
water, of about a tenth, or sometimes two tenths of an 
inchin length. These lines, while they render the se- 
paration more distinct, have also the effect of making the 
sea appear to project from the surface of the map. In 
charts, or maps chiefly intended for representing 
coasts, harbours, &c. the direction of the parallel lines 
is reversed, which gives to the land the appearance of 
projecting. The latter seems to be the most natural re- 
presentation. In modern maps, the parallel lines are 
generally drawn quite across the sea, from coast to 
coast, by which the division of land and water is ren- 
dered still more distinct. In representing mountains, 

. geographers formerly employed vertical sections, as A 
(Fig. 7.) but of late, the bird's eye view is more fre- 
quently used. This consists in small waving lines, as 

GEOGRAPHY. 
B, diverging from a point, the point representing the 
stuseatiy aca the sas the declivity of the mountain. 
Rivers are represented by waving lines, roads by crook- 
ed lines, either single or double, and towns by small 
circles, varying in magnitude, according to the size of 

the towns themselves, and the scale of the map. 
As the reduction of maps from one scale to another, 

is frequently a problem of importance in practical geo. 

pers we shall point out a method of making such 
a reduction, which, if not extremely accurate, deserves 

to be noticed for its simplicity. 
Let ABCD (Fig. 8.) be a given 

similar figure of a reduced size, u 
red to lay down points correspon 
to trace aline corresponding to the line LMN. Di- 
vide ABCD into any number of equal squares, or paral- 

lelograms, by straight lines parallel to AB and AD, 
and divide abcd also into the same number, by lines 

el to ab, ad; then, by comparing the co 

andabcda 

ing parallelograms, points e, f; g, 4 may easily be found 
occupying very nearly the 
the points E; F, G, 

same positions in a6 cd, that 

LMN. This method may be advantageously employ- 
ed for filling up the details of a map, after the princi- 
pal points have been determined by some more accu«: 
rate method, For the use of the pentagraph, in redu-_ 
cing maps, see the article Drawine InstRUMENTS, Vol. 
viii. p. 129. See, for the construction of maps, Precis 
dela Geographie Universelle, par M. Malte Brun, tom. 
ii. Pare lee pe sur da Rocapention des Pron 
Geographiques, par M. Henry, Paris 1810; a, 
Principii i Geografia, Verona 1789 ; Playfair, Outlines 
of Natural Philosophy, vol. ii. p. 66, &c. 

Sect. V. On the Determination se Longitudes and 
Latitudes of Places on the Earth's Surface. 

In the preceding Sections, we have pointed out the 
various methods which may be employed in deli 
the whole or a part of the earth’s surface, either upon a 
sphere or upon a plane. » Before a map, however, ‘can 
be completed, it is necessary to have exact position 
of various places in reference to the equator; and to 
some fixed meridian ; and hence the determination of' 
the longitudes and latitudes of places by astronomical, 
be pair me or chronometrical observations, is one 
of the most important operations in geo: bys <>. 
We have death soaked out in ee AstRo- 

nomy, the method of making these observations by the 
aid of the planets or the fixed stars ; and in our articles 
NavicaTrion, SuRVEYING, and TiMEKrEPER, we shalk 
have occasion to consider the method of determini 
longitudes and latitudes by trigonometricai instruments, 
and by chronometers. e shall, therefore, conclude. 
this article with a Table of geographical positions, ex 
hibiting the latitude of the principal points on the earth’s 
surface, and their longitudes, or difference of meridians, 
in relation to the observatory of Greenwich. 

This Fable, which is by far the most correct that has 
ever been published, has been taken principally.from the 
Connoissance des Tems for 1816, and contains the results 
of the best observations which have been made by astro= 
nomers and navigators, and by those eminent individu~ 
als who have from time to time been employed in mea-« 
suring degrees of the meridian. We have corrected: 
many of the positions, and have added more than two 
hundred new places in England and Scotland, from the 
accurate observations of Colonel Mudge and \Captain. 
Coleby. No place is. inserted, unless its position has: 
been actually determined either by astronomical, trigo«. 
pometrical, or chronometrical observation. 

‘thich it is requi- reducing 
ing to B, F,G,H, and maps. 

do in ABCD, andalinelmn . 
may also be traced, differing little in its direction from 
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Names of Places, Latitude. 
o ‘ ” 

Geogra- Aall sens Bait, 67. 2 32N 
yet a Barf .6% S69 Poin 
Aberystwith Station . . 52 45 29N. 
Abbeville. 2. 2 2. 50.7 4N 
‘Aberdeen... 3 ).0 . 57 9° IN 
Abo CE BQO OS eel SFHON 
Acapulco . 2. 4)... 16.50 19N 
Actopan wi 20.1 S8N 
Adelsberg . 2)... 45°88) 10N 

’ Admiralty Island fh, 2 Taos 
Adria emis oy § hake heuer ae 
Adventure bay 4 2. . . 43.21 29N 
Aerschoot. ££... . 5059 15N - 

Agile Oe Piel ey 4818 AON: 
Agen POUL OR Aa 12 22N 
Agero fort He tp G0."-4 VON: 
the WR ULL. 47-63 54N 
A eevee. 55. 55:30N 

Aichstadt ; Poryte Te BS. 58 SON 
Aigues-Mortes . - . 43 33 58N 
Air point lighthouse *), 53.21 28N 
Wire. 0..> 3 . + « 438.41 52N 
Asse F988 eh, 48.81 48N 
Aix, Isleof » . . . . 46 1 38N 
Ajaccio AR Tote ANSE ODN: 
Akerman. . . . . . 46.12 ON 
mie se ye ee. 44..7.92N 
Alausi . Pot Bh te. . 2:16.88 & 
Bins Fs wiles 41.43 50N 

Albans, St Peter’s steeple 50.45 19N 
‘Albemarle ae w. 4 0 2 ON 
Albi. 2 . 43.55 .46N 
Alboran, Isle of. Ces, 85 87 ON 
Alcala de Henarez . . . 40 28 40N 
Alemaer =. » 2 5... 52-88 2N 
Aleppo . wh w'*, 86.11 25N 
Alet 2... 2... 42.59 39N 
Alexandretta. . . . . 36.35 27N. 

Alexandria . . . . $1.18 5N. 
Algiers, the li use - oe 48 36N 
Algesiras . set 1 ee,” 86-3 ON 

Alicante . . ... . 8820 41N 
Almaguer c AR MOL”. 656 BON 
Almeria (5 2058.05. 36.51 ON 
Pet ih. & wh Fee. * 50. 56 18N 
Altavelalsle . . . . 1728 11N 
ARM 65 FG SL Ho. A746 BN 
Altenrode. . . . . . 51.51 29N 
Altengaard . . . . . 6955 ON 
Amasreh . . 2+. . 41.46 3N 
Am a, Isle of se - 3.41 418 
Ambrim, Isleof . . . 16. 9 30S” 
Amiens —. + «6 49.53 41N 
Amlwch steeple - - . 68°23 ON 
Amsterdam a 2 suse ag019N 
Amsterdam, Isle, west point 87 47. 46S 
Anchorite Islands . . . -1 0 0S 
ercone” “55 578) 3 te 43. 37 54N 
Andover steeple . . . 51-12.39N.-. 
Andujar - « 88 1 32N 
Uidgadla, lslo hositinoadt pt.18.43 48N 

GEOGRAPHY. 

AS DETERMINED BY 

\ Astronomical, Trigonometrical, and. Chronometrical Observations. 
‘Longitude. 
0’ Sith 

.9 56 41 E 

82 
128 

218 

TABLE OF LONGITUDES AND LATITUDES, 

Names of Places, Latitude, 
0 ’ ” 

Angelos,los . . . . . 19 015N 
Angers . 2). . . . 4728 ON 

leme . 3 45 38 57N 
Anguilla, Isle, west point 18 12 6N 
Anguille, cape: . . . 4755 ON 
Anholt, lighthouse -'.. 56 44 20N 
Aniwa, cape . ~ >. 46 2 20N 
Anna-Maria harbour Js. . 8 56 3248 
Annabon, Isle of, ety point 125 0S 
Annan spire. . « 54 59 23N 
Ann’s, St, Hill. ... . 51 41 39N 
Ann’s, St, lighthouse lf. 51 40 59 N 
Anson’s Island . . . . 5 0308 
Anstey, East, steeple . . 51 1 38N 
Anstruther, West, spire . 56 13 33N 
Antibes . . ~ . - 43 34 43N 
Anticosti, Isle of o's » 49.26 ON 
Antigua, fort Hamilton . 17 4 30N 
Antongil, bay of . . -15 27 238 
Antwerp... . . 51 13 16N 
Aor, Isleof . . . +'./2 80°°0ON 
Apenrade. . . . 55 2 57N 
Apt .. 43. 52 29N 
“Apuré, mouth of the river 7 36 23N 
Aquileia.) . . 1... 4545 32N 
Aquin, bay of . . . 18 18 48N 
Aranda on the Douro . - 4140 12N 
Aranjuez. . ..'. . 40 1 54N 
Archangel 5 2. 64 31 40N 
Ardenbourg . . . 51 16 27N 
Arendal . 58 27 ON 
Arensbourg, Ide ‘at sel 58.15 9N 
Argental, ane 2 42 23 25N 
Avica .' . rie 18 26 40S 
Arles .. 43 40 31N 
Arona, the statue-of St ‘Ch. 45 45 53N 
Attas’ .!. .. 5017 34N 
Asaph, St, cathedral /°. 53.15 28N 
Ascension, ee: ef vc. 757 OS 
Ashwell Wee 52 2 32N 
Asinara, I cof, the summit 41 5 40N 
Aspoe, Isle of. P . 61 13 20N 
Assenede.°. 2. . 51 13 42N 
Assise oad 62: 43. 4 22N 
Astorga . 1... 4227 ON 
meray 2. 71 Fe OS. S 46.21 12N 
Be eS Se oo; 50 42 17N 
Atiew’ 6. Ft 10.04. 87.58 aN 
Atherington steeple . . 50 59 26N 
Atour, Isle, - o psh tana 21 57 ON 
Atures ’ ~ tt % 6 -38 84N 
Bush os) Se Pe. 43 38 89N 

Augsburg . .. . . 4821 46N 
Aurich Pe OF. SS eb ISN 
Auroralsle . . .. . 15 8 OS 
Autun 2 Ur We 46-56 4s WN 
Auxerre. . .... . AT 47 57N 
Avéiro ©. . . 2%. . 40.38 18N 
re Meld . Vi Qe Da. 18.50 10:N 

Viption), J 0 s°.'t. A3°5% ON 
Avranches . . | ., 48.41 23N 
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Names of Places. Latitude, 

° 7 ad 

Aveilli . ; 2 4610 8N 
Avatcha, Bay of. 52 51 45N 
Axedge » » « 5814 ON 
Axho! Raed steeple » «fe 69 29:27 N 
Ayavaca . . Og OS SEES 
Aylesbury steeple vet. 51 AED 

Baba,;Cape « . . .'. 89 30 15N 
Basaim’ . . . » 2). 1919 ON 
eae ay. TS 8S 2 83 19 40N 

ajoly, Cape . . 40 2 45N 
Balede, har harbour of Bougioué 20.16 41N 
Balaguer . . . i. . 40.59 30N 
Baldock telegraph ° 51. 58 30N 
Balsham lem ob. 62) SI8N 
Bamborough castle, flagstaff 55 36 42N 
Baradello-. . . -. 4547 18N 
Barbadoes, Bridgetown 13. 5. ON 
Barbary point 15.58. ON 
Barcelona, New . - . 10 6 52N 
Barcelona, tower of Montjoy 41°22 44.N 
Barfleur lighthouse 49.40 21N 
Barlingues Isles . . 39.25 6N 
Barmaould! ./(5 22. 53.20 ON 
Barnaby moor 54 83 31N 
Bartina . . F 41.42 53N 
Bashee Isles, Grafton : 21 4 ON 
Basle . . . 47.33 34N 
“Bass Rock, highest point 56. 4 53N 
Bassano. 7 . « 45 45 34N 
Wastian. OY. 346 Ge 3 42 41 36N 

BateGa- ik 2 eh. 6.12 oS 
Bath 02.1.5 a 51. 22 30N 
Bald, Cape . . . 51 39 45N 
Bayeux 5 ed 49 16 34N 
Bayonne . . i 43,29 15N 
Bazas... 28 4425 55N 
Beachyhead 3 - 50 44 24N 
Beaconsfield spire . 51 36 3N 
Bebbington spire . 58 20 55N 
Beauvais . . 49.26 7N 
Bees, St, Head lighthouse 54 30 55N 
Behring, Isle . . . . 55 36 ON 
Belleisle . . . ¢). . 47.1717N 
Bembridge . - .. 60,40 15N 
Benavente . . .. . 41.59 56N 
Bencolen . . ... 3 4916S 
Bender se . 46 50 32N 
Bergamo. . . . . 45.41 51N 
ee eon » . . 61.29 44N 
Mme a » «'. 60.24 ON 

Ber ay ees Se 62 SL 45N 

Berne . . 46 56 55N 
Berry, Isles, the one most S.E.25. 30 45}N 
Berryhead . 1... . 5024 1N 
Berwick spire . . 55 46 21N 
Besangon . lk 47 13 45N 
Beziers. F 43 20 31N 
Bidston lighthouse « . 53.24 6N 
Biggleswade spire. . . 52 5 12N 
Biorneborg . . . . 61 29 3N 
Birch, Bay of . . . 48 53 30N 
Bizati, harbour . ; 87.18 27N 
Blackhead 50. 112N 
Blankenburg 51 47 53N 
Blenheim Palace 51.50 29N 
Bletchworth . . 51.14 35N 
Bis, EY, 47 35 20N 

Longitude. 
° / uv 

5 0 OE 
158 46 45 E 

1 56 27W 
0 50 40W 
7941 5E 
0 48 41W 

25 51 40E 
72 40 15E 
44 24 45 E 
$52 5E 

164 25 
0 59 
0 10 
0 20 
1 42 
9 5 

59 40 
16 81 
64 44 
29 
115 15W 
9 29 57W 

83 29 OF 
1 6 58W 

82 14 OE 
121 0 15E 

7 35 27E 
2 37. 47W 

11 44 50E 
9, 26 45 E 

106 54 1E 
2 21 15W 

55 27 35W 
0 41 56W 

— Qwwwoocor 

2S 

8 4 

WAM OO O~IO ROOM 

2 29 21 SP Be OO AWN SASaOO 
$0 he oe 2D 2D 
RASBARR eoReo ics ie> ico Bes ics] 2 

co 

—=  KHrw~ 

Oqgpnmoqor- | Pe Srna 
i} — a or a 4 

21 43 5E 
122 26 15W 
22 54 3E 
5 3 59W 

10 57 15E 
1 20 45W ~ 
0 14 39W 
120 16E 

Names of Places. 

Blomoe .. .- 
jador, Cape . 

Bolabola, Isle . . « - 
Bolcheretz él ie aS 

Bolo: ee peta 
Bott Flréead” > os 298. 
Bombay .. - 
Bommel . . + Fee 
Boni, harbour of Peri 
Borifacio? “©. 2 SF. 
Boothby steeple . . : 
Borchloen 
Boscawen and Keppel Isles 
Boston . . . 
Botany Bay . . ° 
Botol, Isle of, east point . 
Bouc, the tower of . 

Latitude, 
oO fF 

60 31 55N 4 54 45E oy c 

Longitude. 
uw ° / 

26 12 30N 1425 asw % 
16 32 80S 151 50 85W 
52 54 30N 156 50 15E 
44 30 12N 11 21 30E 

348 3W 50 13 15N 
18 56 40N 
51 48 53N. 
0 2308 

41.23 10N 
53. 7° TN 
50 48 17N 
15 53 OS 
42 22 11N 
34 0 0S 
21 46 38N 
43 23 31N 

Bouca. See Anson’s Island. 
Boulogne . . 
Bourbon Isle, St Denis 
Bourdeauxk . .. . 
Bourg del’Ain . . 
Bour; PCO 
Boutin, point os 
Bouton, the town of . 
Bozzola {i> ark", 
Brandenburg . . . . 
Broumih &, St SP 7B 8A 
Bray steeple . . 2. 
Breda < th 
Bregancon, fort of: it 
Bregentz”. of att. 
Bremen . F 
Breach: f . Ys... 
Brescau OF << SO Ft. 
Breslaw, tS 
Breast: 6. Hoge Ms Oe. 
Briel MVE Oy 
Bridgewater... 
Brighton’. . 4 

rill, rock of . 
Bristol 
Brixen. . . wie 
Brocken, Mountain » Pps 
Brouage . . + 4. 
Beuckie Pe oes | BPs : 
Briges’’ ©. SRl te ae 
Broniey hoi BS 
Brunswick «+ +: . 
Brussels . . 
Bada 7 GPa 
Buenos Ayres Mf. 
Bugewe te tl Se. 
Bucharest? .¥% 7.7). 
Buckingham 04 ? 
Burgas =. : 
Burgeo, Isles ‘of 
Burgos #oi 2) 3). 
Button Isle . . . f : 
Bwich Mawr 5... 

Cc 

50 43 87N 
20 51 43S 
44 50 14N. 
46.12 26N 
AT 5 4N 
51.52 ON. 
5 27 538 

45.6 4N 
52.27 ON 
48 14 ON 
51.30 33N. 
51.35 23N. 
48. 5 28N 
47 380 30N 
53. 4 388N 
45 32 30N, 
43.15 21N, 
51. 6 30N 
48 23 14N 
51 54 15N 
51 7 41N 
50 49 32N 
6 5.08 

51.27 6N 
46 40 ON 
51. 48 29N 
45,52 3N_ 
47.24 34N 
51 12 338N 
49.11 28N 
52°15 43N 
50.50 59N 
47 29 44N. 
34 85 268 
3 55 20N 

44.26 45N 
51 59 53N 
40 14 30N 
47 35 30N 
42 20 590N 
60 85 ON 
53 0 19N 

Cabrera, middle of the Isle of 397 30N 
Cadiz, observatory . 
CaderIdres . . . 5 
ee OS? ees 4 
Cale ws ays " 

liari ©. ror. 
ors . . . * . . 

86 32. ON” 
52 42 2N 
49-11 12N, 
45 6 30N 
39.18 9N 
Ad 25 59N 
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GEOGRAPHY. 173 
»)) Names of Plaees, Latitude. Longitude. Names of Places. Latitude. Longitude. 

o Ff " ° oo ©. ow wa o pee 

oi.) 2 80 2 21N -$1.18-45E CayoConfites . . » 22.11 44N 77 44 30W Mathemati- 
urg . . « « + 6b 13 30N 27 45'30E Cayo CruzdelPadre . . 23.14 ON 81 3 45W cal Geogra- 

i, Bouro Isle . . . . 3.22 33S 127 2 49:E Cayo Guinchos . . 2244 ON 78 4 45W ee 
is . « + se. 50 57 32N.° 151,16E Cayo de Lobos . . 22 24 50N 77 86 30W 

-% Sb. 22.84 45N -88:31.45:E Cayo Romaine . . .'. 2158 ON 77 42 15W 
Callao, portof . . + - 12 3 98 77 1415W Cayode Don Christoval , 22.10 ON 82 0 45W 
Calm .. . + 56.40 80N 16 26 15E. Cayo de Sel . . . 23.39 8N 80-14 45W 
C€alshot Castle . . . . 5048 183N 118 6W Cayo vert 22.5 6N 77 40 15W 

* i 1 ee. 42.34 7N . 845 16E Cayques . . 2. . . 21.44 15N 71 26 50W 
-. «+ . 5010 87N 313 47E Cerigo, isle, south’point . 36 6 ON 22 51 38E 

Trinity spire 52.1245N 0 742E Cers,isleof . . 4°. . 49.23 32N 2 24 30W 
‘Cameri oe eee. 48 626N 18 2418E Cervia . 2 ss. . 4415 31N 12 19 43E 
‘Cami wee ss 4152 42N (8.43 57W Cette, the lighthouse’. . 43.23 87N» $41 5E 

 Campeachy . . . . . 19.50.45N 90 30 30W Ceuta, the mountain of Acho.35 54 4N. 5.16 15W 
Camanore. . . + - 1151 ON 75 24. 15E Chalons-sur-Marne. . 48 57 16N 422 1E 
Candia, town of «©. . $5.18. 45N 2518 15E Chalons-sur-Saone ... . 4646 53N 451 8E 
‘Canea - e+ ee » 85 28 45N. 2412 45E Chandernagore . . .22.51 26N 88 29 80E 
Canigon, mount. . 42,31 7N .2 27.23E ‘Charkov’. ¥ . 3 . 49.59 43N 36.26 32E 
€ansau, harbour of. . . 45.20 7N 60 54 45W Charleton steeple . . 50.16 16N .3 44 31W 
‘Canton. . #i> © 23 8 9N 113, 245E Charlotte's, Queen, Cape 22.15 0S 167.13 OF 
Canterbury . . . .«'. 51.18 26N 055. 8E Chartres). . . .'.). 48.26 54N 119-205 
Canzer,cape  . . . . 36.17 50N.35.40.15E ‘Chassiron, the tower 46.2 51N. 1.24 12W 
Cape Frangais, town... 19.46 20N 7217 55W Chateau, Islesof . .%. 22. 745N 74 25 30W 

‘Cape Francais, Old .;. 19 40 30N 70 115W Chatham Isle, cape Young 43.48 OS 176-58 OW 
- Cape of Good Hope .°. 33.55 15S 18 24 OE Chatham,port . . . . 35 3 08 116 35 OF 

_ CapeBlane . . . - . 2055 30N 17 9.45W Chelidony, Cape . . 38613 25N 3020 25W 
Ditto. . . we. 4716 0S 65 59 15W Cheltenham steeple 51.4 7N .2. 4 6W 

Ditto. . « .©.15. 83.11 30N 35. 715E ‘Cherbourg: » . 2 J). 49.38 31N-\-1.37,. 3W 
North . . . 5431 308.73 16 14W Chester Trinity spire . 53.11 26N .2 53 1W 
North in Euro - 7110 ON, 26.045E Chester-le-Street spire 54.51 28N 1 33 49W 

‘Cape North east of - 68 56 ON 18048 45E Cheviothill 1 . 2°... 55.28 52N .2 8 12W 
Cape Verd » . «..). 1443 45N 17 .30:30W Chiloe, isle, atDon Carlos 41.53 OS 72 44045W 
Capo d'Istria,town . . 45.30 36N 13.42 48E Chipiona, point. . . 86.44 18No> 6 240W 

_--Capraja, isle of . . - 43 018N 9.48 18E (Chiquinguira’ . 41. °. . 5.32 ON. 7413 52W 
- Caprera,isle . : . . 41,1246N 9.98 28E Chouljfort 24. 50.9%. 18.32 ON 7248 45 E> 
"Caraccas;. 2° 2) - 10.30 50N .67.445W Christchurch  G 2o.°'. 50.42 57N-.145-11W 
‘Carcassonne » « s «- 43.12 54N 52:21 OE Christian; Isley 5: : . 386.15 ON 2553 45E 
Cardigansteeple. . .|.. 52. 459N 438 18W Christiania i o> 2 59.55 20N. 10 48 45E 
‘Carlaverock:castle . . . 54.58 41N° 3 .30.41W Christiansand “4! . 58. 8 5N. 8 SIGE 
Carlotta. . «+. . 87.89 41N 456 35W Christiansfeldt a . 55.21 86N |.9:28-55E 
Carlsburg . . +... 46. 421N 23 34 30E Christianstadt 4 . 56. 1 15N)14 9 80E 
Carlserona . » s. . 56. 6 57N, 15 83. OE Christiansand» ; . 63. 6 35N. 97 42. 45E 
Carlsham 5: «. ..s 5610 40N 1451 OE Christinestad . ; . 62.16 9N 21 18°5E 
Carmona). « s, «)-. 37.28 -1N). 5.39 59W Cilley:s. 2. Vu 0 £0). 46.40 ONodd 2445E 
Carolina. «1 +... 8817 5N .3 8613W Cimbritzham © . 55 33 27N 14 2045E 
Carpentras .°. «°. . 44 328N.° 5 243E Ciotate.0: 2.0.0. 43.10 29N +587 0E 
Carpio. w % 5 -)» 87.5637N 429 26W Civita-Vecchia . { 42 5 MN 1144 45E 

- Carthagena 2° + «)- . 1025 18N 75.29: 45W Clausthal . + . 51.48 80N 10.20 32E 
Carthagena &§ . . . . 87.35 50N 1.021W Clermont . Te: 49.22 48N. 225 5E 

i Carwar, cape §... .. . 1447 ON. 73 56 15:E Clermont Ferrand . 45 46 44N 3 5 17E 
Casal-Maggiore.. . ... 44.59 12N 10925 38E Cleves: WSS Fe. 61.47 40Nod Gh PERE 

} Cashin . - - - 38611 ON 49 8315E Cobham’spillar .) ) .. 52.2 3N-+51 08 24W 
} Casheh 596 +) - «+ 51:19. 20N), 9-3518E Cobourg. 1. 1°. 50.15 18N 1058 OE 
i Casletnaudari .9.... 48.19 4N:. 152 36E Cochin 9.) 0 2... 9.56 30N 7616 15E 
\ Castiglione; fort... 42 45 58N 1052 15E Cocos,orKeelingisle,middle 12.11 0S 9623 15E 

Castres =. . s)+ . « 43.37, 3N 215 1E Codera, Cape of » . 10.85 54N 65 59: 15W 
' Castries, bay of . . . 5129 ON 140 5619E Coimbra’. 1. 4012 30N 8 2444E 

Catherinesburgh:. . ... 56 50.38N 6040 15E Coleby spire. . . 53. 8 4N. 0 82 25W 
Cavada. . 3... 43 2043N. $42:19W Collioure.) 2. 5°... 42.381 SIN) 3: 5 27E 

| Cayaillon’. . « . . . 4350 6N . 5 210E  Colnet,Cape of,N.Caledonia 20 30.0) S: 164 56 15'E 
Cavan. ws ews 53 51 41N 7 25.15W Colnet, North West America $0.58. ON 116. 2° OW. 
Caxamarca; . 2) +++ 7 8 38S 78.3515W Cologne . . . 50 55 21N. 6 55 15E 

j Cayenne. . 4-2-2. 45615N. 52 14 45W Colombretta Isle - 389.56 ON -&4 ITE 
: Cayman Great, «+ «+ 1919 ON 8046 15W Columbia; mouthof the river 46.19 ON. 123 54 OW 
i Cayman Chico’. ;..,. 1942 ON, 79 38 80W Commachio . 4 . . 444027N 1210 2E 
Cayos, town of. . - . 18 1110N (73 5019W Como ..). 2... . 4548 22N 9 5 41E 
Cayo d’Argan, N,E. ... 20 81, ON. 69 32:30W Comorin, Cape... . .7.56 ON 77 32 15E 

( seis 8)» 20.29 24N° 7O 8 582W Conception .. . . . 3649 10N 73 54 45W 
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‘Names of Places. - 

Concheé, the tower of . 
Conclusion, port : 
Condom . . - 
Condor, Isle . . . . + 
Constantinople, St Sophias 
Constance. . + ss 
Cope,Cape . - - » . 
Copenhagen - + ss « 
Copiapo . «ee es 
Coquet Isle lighthouse . 
Coquimbo . . A 
Cordova... 2. 2 45.9% r 

Cordova, port . ... 
Cordovan, tower. . . . 
Corientes, Cape, in Cuba 
Corientes, Cape, in Mexico 
Commi. 5 iis) 
Cork « . . 

Corneto sis 
Géron i. 3) e.% 
Corte . 
Corvo, Isle, south point . 
Coudras, Isles of . 
Coupang . 1... 
Coutances. . . 
Courtray 2 ily 
owes «5 FS ee 
Cracatoa, Isle. 
Cracow a 
Crail spire ; 
Crema AG 
Cremona . i. . 
Cremsmunster , 
Creux, Cape of . 
Criffel mountain 
Crillon, Cape of . 
Croce, harbour of . AL 
Cwoisio: i 08 £4.06, 
Mmbefell t2 AG 04. Abe 
Cross-sound, entry. . . 
Croydon steeple . . 
Cucao, mountain 
Guenca (ss “& 8). 
Cullera, Cape . .. 
Cumana és 
Cumanacda . . . 
Cummin, Isle of, . " 
Bae Las se 
Cuxhaven lighthouse . 

D 

er Em OF Ge ee oH te 

. 

Daffenside beacon . . . 
Dagelet, Isle . ofits 
Dager-ort . .., 
Dalrymple, Cape 
Damietta , 2 . 
Damme te 2 45 £204 
Danger, Isles of, middle . 
Dantzic .. + BO 
Danville Cape . 2, 
Dardanelles, old castle 
~eoma oD. Sy 

aventry spire... , 
Davide, St cathedral .. 

Deadman. . , 
Deception, Cape . . 
Deliverance, Cape of .. 
DORI LS 34 BL de 

o ee 4 bh oh ee RH SE 

GEOGRAPHY. 
Latitude. | 

o eg eS 

48 41 2N 
56 15 ON 
43 57 49N 
8 40. ON 

41. 1,27N 
47 36 10N 
37 24 40N 
55 41 4N 
27.10. 0S. 
55 20 11N 
29 54 40S 
37 52. 13N 
45.45 058 

or 69 
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59 208 
0 49N 

Longitude. 
° f “w 

2.3 15W 

134 23 30W 

0 22 22E 

106 31 52E 

28 55 15E 

9 S15E 

1 31 40W 
1235 6E 
71 6 15W 
311 47W 

71 19 15W 
4 45 53W 

67 27 15W 

1 10 25W 
84.28 37W 

105 35 36W 

23 28 29E 
829 OW 
1143 15E 
21 58 5S2E 
9 846E 

31 2 45W 
70 23 19W 

123.28 28E 

1:26 23W 
316 6E 
1 19 24W 

105 86 15E 
19 57 9E 
2 36 55W 
9 41 57E 

10 212E 
14 8° 8E 

3.20 50E 
83 36: 55W 

142 59 54E 

55 49 45W 
2 30 15W 

2:28 37W 
136 5 OW 

0 445W 

74.6 15W 
79 13 22W 
0.10 40W 

64 9 45W 
63 58 35W 

121 41 OF 

67 44 45W 
843 1E 

2 30 47W 
130 57 22E 
22 Q15E 

142 50 OF 
81 50 OF 
8 12 18E 

167 4 45W 
18 88 5E 

131 27 15E 
26 19 30E 
8 34 49 E 
19 38W 
5 14 53W 
1 8 038W 
447 4W 

157.299 
154 26 30E 
421 455 

Names of Places. Latitude. 
: e s , " 

Delmenhorst . i-. . . 53 3 29N 
Dendera . . . 26 8 26N 
Denis, Cape. . . - 824 0S 1 
Derby steeple . . . - 52.55 32N 
Dereham, East . . . . 5240 ON 
Deseada, or Desirade, Isle, ~ , 

N.E. point’ . 2.) «16.20 ON 
Devizes, St John’s steeple 51 21 15N 
Diarbeker . . . . . « 837 54 ON 
Dibeh, mouth of the Nile 3122 6N 
Die i. A, Seek 
Diego Ramirezo, Isle . . 56.27 30S 
Diephelz . . . 4. % 62-86 30N 
Diemens Isle, south ca 43 38 30S 
Diemen, harbour, north of 43.32 17S 
Dieppe . . .) 49 55 34N 
Digg, Cape of - + » 62.41 ON 

igne =. 3X. ee ee . 44 5 t8N 
Doon.) LY Vl 471g RoR 
Dillingen §. . § - 48 34 17N 
Discovery, Port. .« . 48 2 30N 
Disseada Cape . .'. . 53 4158 
Diu Cape. . . 2). . 20-42 °0'N 
Dixmude . . . . 61. 249N 
Dobryan®) soul. . 52 38 6N 
Doera Cape . . - 33:0 ON 
Dol Sov SY vlsve 48-83 oN 
Domburg. . 1. . « 51-33 5IN 
Dominica, Roseau. . . 15 18 23N 
Donawert so. . + 48 49 15N 
Dorchester . . . . . 50-42 57N 
Dordrecht » . 1... 51:48 54N 
Doro, Cape fs vo. 88 9 80N 
Do Pe ge . . 5822 47N 
Dortmund . . . . . 51 31 24N 
Dover Castle. . . . . 51 747N 
Drake Island, observatory 50 21 21N 
Dresden), SS . 51. 2 SON 
Dromedary, Mont . . 86 16 338 
Drontheim . . . . + 63 25 50N 

nga CR Ce ROR) 66-47 ON, 
Ditblin: “8F. 48 $- Ode 53. 8k a N 
Duisburgh .. . . . 51:26 6N 
Dunchurch steeple -. . 52:20 16N 
Dithdee 's  55.5% «66-25 ON 
Dungeness lighthouse. . 50 55 1N 
Diakwk!) MoS 61 2 ON 
Dunnose . . 1... 50:87 7N 
Dunse spire. . .). . 55 46 50N 
Durham cathedral . . . 54 46 31N 
Dusseldorf . . . . . 5113 42N 

E , 
Faster Island . . . + 27 8 30S 
Eastham spire . . . . 53-18 50N 
Ebersdorf. . . . . . 50:29 33N 
Edam... 1. 404 62-30 49N- 
Eddystone lighthouse . . 60 10 55N 
ea Island’... 818 O'S) 

gecumbe . . .-. . 57:2 ON 
Edinburgh observatory 55 57 oN. 
Egersun * battle 58 26 10N 
Eisénach . . 2. . 2). 50-58 55N 
Eisgarn. 8 48 54 1N 
Elbingen . . - « 564 8-20N 
Elbingerode . . . . . 61:47 2N 
Eldon hills, highest point 55 35. 6N 

59 9 ON Elisabeth, Cape. 2. . 
te “e © 

‘Longitude. 
° , " 
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GEOGRAPHY. 
Latitude, Longitude. ~~ Names of Places; Latitudé. 

‘oo orf a o ie 

. + 522449N 0 1685E Folkstone: .. . . « 51 447N © 

. + 58:22 8N «711 12E Fontarabia . 9...) 48 21 86N 
. +» 4484 °7N 626 9E Fonthill Abbey .9. . 51 443N. 
< » $11 ON. 663° 0W Foston'spire . i, 52 56 33N 
-'.%s 6149 62N 614 61E Formbypoint,N.W.landmark53 33.34N 

Enare. . . . . . » 68 5630N 27 15 15E Fortaventura Isle, W. point 28 .4.0.N 
Endeavour river, mouth of 15 26.08 .145 11 8E Foulpoint. . . - « 17401485 

ano, yi + + 18 84.42N 68 25 37W Frampton House . . . 5125 1N 
- Engelholm . . . » 561420N 1252 15E Francais, harbourof . . 58 36 ON 
Enkuysen . . s « 5242 22N 517 41E France, Isleof, harbour . 20 94558 
Enos. . . + + 40 41 58N 25 58 44E Frankfort on the Main . 50 7 29N 
Epworth steeple . . . 53 23 18N 0:48 58W Frankfort on the Oder . 5222 8N 
Erdingen - + . + » 4818 25N 11°55 8E Fravenburgh .).°. ) 54 21 34N 
| ie » s+ . ss 41.17 51N $1 -27:20E Frehel; Cape... .°. () 48 41 :10N 

one «hs te 60 68 AEN. 12 eee so cue cee 
Erlangen. . . - . +» 4935 36N 11 4 OE PAYS .£. OF 48 29. ON 
‘Erromanga Isle, . . . 18 46 30S 168 57 86E Frejus. . . . 1). . 43 25 52N 
iat - + 19 34.08 170 0 GE Fria, Cape EAR TE 23 VOSS 

jal . 1 wwe » 4035 50N 4° 7: 50W Frontignan “8 DS 48 26 42N 
Espoda Cape + + « 1819 48N_ 68 384 13W Fuentes, Cape . 9... %. 46 .8 29N 
Estaing Bay, . . - + 48 59 88N 14231 59E Fulda... .°.).'. . 50 33.57N 

ves . + © 5031 40N. 185 45E Furnes) 1. .'. 51 -4 23N 
, Isle of, Peak, . . 1429 09 16752 5E © | hd 

Evangelist, Islesof . . 52 34 OS 75.5 15W GabeyIsle®. 2... 0 60S 
Evaux . . .. . +. » 401042N. 211 18E! Gallego river . 9. . |. 51 40.058 
Eversden, Great, steeple. 52.8 35N. 0 020E Gallipoli -) 89 1S 40 25 33.N 
Evoux, Isles. . . . . 55 32 .12-S 6647 14W Gamaley, Cape’. . 1 ‘. 40 37 40.N 

reux . . . . «+ » 4855 30N 91 999E Gamjam 2°. 7°... 8) 19 22-30.N 
2 ut... 2 2 60'4s ONS 84:15Wi Gap P21) tL. CL 44 83.46N 

Exeter cathedral . . . 5043 25N 881 OW Gaspay, bay of.) .). . 48 47.30N 
Eyija . 2)... 4s 87 8151N 5 4 34W capeof. .'. 5 J 36 44-0N 

gs I. Geer Cape 87 82 30 38° 0N 
Fairhill. .).°. . 1. 5928. ON. 154 45W Gefle @ Wi, 4.05.9. 'D 60 89 45.N 
Fairweather Cape. . + 58 50 40N 188 5 50W P, V8. aS «50 18 25N 
Seearg .-. » s/s 56 58-54N 12 3015E Geneva 2). ~ . . 4612 ON 
Falkland Isles, PortEgmont 51 25 0S 5959 16W Genoa 3.4.0.) ‘6 4425. 0N 
Falmouth. . . . « . 50-8. 0N- 5°216W George's, King, harbour 35 .5.30.S 
Falsterbo . : 55 23.4N 124945E Georgetown . .°.'1 ) 38 55. 0N 
Fanagoria. . . . . . 45 1216N 3635. QE Georgia, Isle, N. Cape . 54 4455S 
Fano . .). . .°. 3°43 61. ON. 12:69.69E Gers ©) GO! . 0. 1) 2 50 53 22N 
Farewell Cape . . . . 59 88. ON 42-41 45W Gerona, tlie Cathedral ©} 41 59 21.N 
Farnham steeple . . . 51 32. 6N 036 41W Gertruydenberg.:.') ‘J 5142 5N 

‘aro, from St Ant. de Alto 36.59.12N 7°61 57W Ghent. . .... . 51 321N 
Fawley steeple . . . . 51 34 34N. 054 32W Gibralfar 29. 2°. 4 36 -6.30N 
Fayal, Isle, from la Horte $8 30.55N. 28 41 48W Gidros’. | } 2) 41 62-48 N 
Fecamp: . . . . s . 494524N °0:23-°9E Gijon & 701.0. 2 43 35-19N 
Feldkirchen . . . . . 471420N 985 15E hee yen 1) 51 -2 20N 
Fells, the tower of the castle 41 16 7N’ 157 48E Giraglia, tower of . » 43 -1-42N- 
Feltre. . .. . . . 446 O48N. 11 5524E Girge. 2 2.4) 9620-3N 
Fermo. . . . . . . 4310 18N- 1841 41E Glandeves . . 48 66 43N 
Fernando-Noronha, Isle . 3 56 20S $2 37 45W . : ) 55 51 32N 

do-Po, Isle. . . 3 28-0N- 8 4015E Gloucester cathedral . 51 52 -3N 
ra... .. . 4449-56N 11 3625E Gluchow |). . : 51 40 30.N 

Ferro Isle, west point of . 2745. 0N 18 945W Gluckstadt . . . . 53 47-42N - 
Ferrol. .,°. . « » 48329°0N 815 OW Goa. io), 15 81- ON 
Few 9... 6.  » 84:0-8N. 6 HIGFW Goave’, ) . 1... 18 26-51N- 
Tsar Epo g > + 42 16-1N- 2 57 89E ao A open ill 
imisterre,cape. . . . 42 54 ON. 9 16 OW lowatschef Ca’ .s 58-80-15 

Fivehead steeple . . . 51 O017N. 2:54 9339W Gomera, Tsle; harbour . 28 540N 
Fiume ... . . . . . 45 20-10N- 14 26 926 Gonava, Isle, N.E. point 18 40 10N 
Pladstrand . . . . . 5727 $N10°83'90E GorgonIsle . . . . 43 25-46N 
Flatholme’s lighthouse . 5192 33N 3 6 25W Gore Isle . - is 6017- ON 
Freckeroe. . . .. . 58 -5-0N. 8 1 OF Goree Isle oe. Ob 14 40/410N 
Flensburg 54 47.18N 9 2740E Goring | » 4 4 50 48-84N 
 ‘Plorence . 2... . 484641N 272-1545E Gortz . . 4) 945 67 BON 
Blores, Isle . . . . 89 88 59N-31 8 15W Gotha, Obs. of Seeberg . 50 56- 8N 
Flushing |... . . 51 2649N 0 °8:3457E Gothaab . 1... . 64 9 55N 
Foerder, lighthouse . . 59 2. $N. 10 87-99E Gottenburg » 4) 57 42> 4N 

i : 
~ = 

s = 2g 

ae =n 
_ 
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139 48°30 E' 
85 18 15E 

- 6 4 28E 
64 27 15W 
2 12 50W’ 
9 51 45W 

- 17 8 30E 
9 13 58E 
6 9 80E 
8 58 OE 

118 14 15E 
17 9 48W 
38 14 45W 
12 4° 1E 
2 49 34 EB 
4 51 54E 

43 50E 

380E 
49W 
8sw 
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@ 2 
z 
or & oe — & 

141 55 OF 
17 7 45W 
73 0 47W 
9 53 10E 

177 11 15E 
17 24 45W 
0 25 29W 

18 28 45E 
10 44 OF 
64 27 15W 
11 57 45E 
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Names of Places. Latitude, 

Gottingen .9.. . 51 31 54N 
Gotto ai S. W. ext. 82 34 50.N 

So ARP 51 59 5IN 

Goula-Battou, reck =. 9 15.08 
Gradista 2. 1005.9. Oo 45) BS BONG 
Grdfo tet . VO 8: 45 39 55N 

Granby steeple... 52 55. 8N 
Grand Combe de Bois . 47 .8 86N 
Grange, the point of . 19 54 35N 
Graoharum lighthouse 60 .5 50N 
Granville». 0. > 48 50 16N 
Grapeety: at . es &2 43 39 19 N 
Grits Gh OF. Vi is mw 47 4. ON 
Gravelines . . . . 9. 5059 .10N 
Gravesend... . 52 .0 20N 
Gravois point . . . 18 1.3N 
Gray’s'harbour . - 47 0: 0N. 
Greenwich Observatory . 51 28 40N 
Gregory Ca «Obs OR 43 26. 0N 
Gricfswalde os. 54 .4 35N 
Grenaze- @ ..%1.75. 8 56 24 57N . 
Grenada, Fort . . . 12 2 54N 
Grenoble 2h... 45 11 42N 
Grodno® 216-26+ 9. 53 40 30N 
‘Gronskar . ot. fH 59 15 50N 
Gronais isle’... 47 38. 4N 
Guacara: 66. 004. 18 10 11 23N 
‘Guadaloup isle’. . . . 28 53 .0N 
Guadaloup -) %© 15 59.30N 
Guaduas . - 6 4. 4N 
Guaira | > . ).5-)% 8 10 36 19N 
Guaisabon, sugar loaf . 22 47 46N 
‘Guanaxuato . . 2°. . 21 .015N 
Guastalla9 . 1... 44°54 58N 
Guayaquil, town of -. . 211 21N 
Gueldres . . . .). ). 51 3043N 
Guibert, port. te 568750N 
Guildford steeple +s 5114 2N 
Guntherberg . - +» 49 9 37N 
Gunzburg 2)... ss 48 27: 15N. 
‘Gurief)) G0 H.10. OR Ib 47 HON. 
‘Gwynier steeple Be Ree 50 11 17N 

Tidarlem % . \/.i1. 0. 52 22 56N 
Haddenham spire. . 52 22 20N 
Hadersleben Pug 55 15.15N 
Hafringe lighthouse 58 35 40N 

CLs O.. Git. wm Be 4: 50N 

Halberstadt’ . 3. . 4 51 53 55N 
Haldon obelisk... 50 37. 3N 
Hatifax 3° one 13 44 44 ON 
Hallands-Vadero .. . 56 26 56N 
Balle 0 ag . ¥.0? Os 51 29, 5N 
‘Halmstadt; . 2... 56 39 45.N 
Halsall spire ; 53 35 11N 
Hamburgh> . .. 53 32 51N 
Bamelas 2 ioe 52 5 29N 
Hammarshus 55 18 ON 
Hammersfort . 9. . .° 70 38 22N 
Hango-Udd; isle and cape 59 46 20N 
~ mt 46”. oR ORS 56 1 ON 

anover .. 52 22 25N 
Haradskar  . « 58 8 30N 
Hardwick spire , 52 12 55N 
Harefield . ..,-, 51 36 10N 
Harlingen . . . 53 10 82N 
Hartland point . 51 1 22N 
Hastings =...) «0. . 5052 10N 
Havannah , . 23 9 27N 

GEOGRAPHY. 
Longitude. 
° sills,’ 8 

9.55 15E 
128 44 OF 

4 42 44E) 
123.5115 Ei 
13.26 OF 

~z 

FOWFR ER DAD 

118 15:48W) 
61 45 OW 
74 47 58W> 
67. 6 45W 
83 26° 32W. 

100 54 45W 
. 10 39 46E 
79 56: 15W) 
619. 9E 

184 55 50W? 
034 OW: 
13 27 30E 
10 16 30E 
51 59 30E 
521 6W 

4 38 19E 
0 9 26E 
9 30 49E 

17,18 30E 
418 47E 

11 3 388E 
3 30 27W 

63 35 45W 
12.32 30E 
11 68 2E 
12.52) OE 
2 56.24W 
9 58 35E 
9 20 5E 

14 48 30E 
23 43 30E 

-' Names of Places,’ Latitudes)» 
” " a ie * 

Havre)! @ 2.082 @ 49 29 14.N. 
Hawk-hill, near Edinburgh 55 57 37.N . 
Hawkestone obelisk §. 52 51 34N 
Helbre'lighthouse) .'. «. 53 28.34N. 
Heligoland light-house . 54 11.34.N 
Helkinton> +... +. 52 23 24N. 
Helsinborg’ . .) - : 56.2.65N 
Helsing-fors ». . . . 6010 ON 
Helston steeple. |). . 50 .6 15N_ 
Helvellyn mountain . . 54 31 43N . 
Helvoet-Sluys ©... 1 51 49 29N. 
Henley'steeple .. . . 51 32 21N 
Henlopen Cape .~ ) 38 46. 0N 
Henry, cape “i §. |» 8657. ON 
Heraclea +. wie ta Gh 4b 2 SN 
Herenthals é - 5110 45N 
Hermit Isles» .9.-. «. 1 28 30S 
Hernosand Isle .)... . 62 38. ON 
Hervey Isle 4... 3 + 19 17_0S 
Hesseloe . . 9. . + 56 11 46N 
Highbury-house . . . 51 33 18N 

igh Pike’ . pe S 54 * pa! 
ilary, St, steeple ©. . 50 | 

Hinchinbrock, cape 12 % 60 12 30N 
Hioring) . 1.0)... 6 57 27 44N 
Hoaiagnan elle te be 8308440 
Hoapinsu, isle» . 2 « 25 49 389N 
Hoborg, ca “0% as @) 56 56,0N., 
Hogsties, isles, most eastern 21 38 50N 
H >on £3 o8 51 24 5 N 
ie. 3 tt fete 65 44 .0N; 
Holy Isle castle, flagstaff 55 40 20N 
Honda 5 .¥.) .°2 ow «86 11 42N 
Hondschotte' . . . . 50 58 56N 
Honfleur . . 23 a 49 25 1S Bi 
Hood of} + Ce be 184231 ON 
Hooglede. .).).°.(« 50 58 44N 
Hope harbour» ..). . 33 55 17.8. 
Hope, Capeof'.. 9. « 9 31 33.8. 
Horn, Cape . .« . 0. 55 58 30S. 
Huaheine Isle. sos 16 42 458 
Hudwiks-vall . . » 61 48 45N 
Hashvitoce “Val. es & 1B AS. Oar 

iddi Oe, Veu ps (& 59 .3 54 
Hale . oe sca oe 5116 53N 
Hume castle ... 9. « 55 40 do 
Huntingdon steeple . . 52 20 27 
ae 5 sith 1¢ 60y4223,N; 
Husums° +) .%..0.0. ie 54 28 SON - 
Hyeres it. sHaliens oe 487 26 

I 
Takutsk . sie. 62: 3 ae 
Thagua,, .f 2.95. 0% eo 4 27 AEN | 
Tharran 41.14). a% Fe LOO 
Jena 3% wt.) . 6G oe 60.20.28. N 
Teniseisk . . . « te 58.27 17.N 
Iglau Sus, 5 Whey > WS es JO 23, FON 
Ilchester steeple . . . 51 0 23N 
Illon steeple... . . . 5057 ON 
Tat ied tahoe ae 47194, 20 
Inague, the greater W. point 21 3 41N | 
Inague, tig lene E. point 21 29 ON 
Ingolstadt- . . . . . 48 45 47N 
Ingleborough hill . . . 5410 4N 
Ingornachoix - 2« 50.87 I7N 
Iniehi fs. 6G» i.0m ue: ca 42.,0 26N 
Inselberg, mountain. . 50 51 35N 
Inspruck --..... 0.» 4716 8N 
Ipsera Isle, south point . 38 30 ON 

. _ 
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Names of Places. Latitude. ~~ “Longitude. 
. ° “ ° , ” 

-Irkutch, . . . . . « 5216 41N 104 11 80E 
Trois, the point of . . 18 22 23N 74 35 40W 
> a the point . . 19 5048N 71 16 85W 
Islamabad. . . 5S. 2220 ON 9145 15E 
Ismail . . . «. « ss 4521 ON 28 5015E 
Isola Bella . . . . . 4553 11N 8 82 8E 
Ispahan bie boot. 82 24°34N> 51 60 15E 
Isselburgh . +. - 815099N 6 26 2E 
Istacalco . . . .'. . 1922 44N 99 igi’) 

. Istapalapas 2. . . . 192219N 99 8 0 
Ives, St, steeple . . . 522019N 0 445W 
Ivica, Isle, castle . . . 3853 i16N 129 12E 

J 
Jackson, Port, i i Cove 33 51 8S 152 12 15E 
J Pb SP 21019N 75 35 59W 
Bande iP as er Se 53 2045N 812 48E 
Jaroslawl . . » . . . 57 87 30N 4010 15E 
Jassy . he . 47 8 80N. 27.3015E 
Jemkels: > eps ee 45°21 ON 36 2645E 
Jeremiah, point. . 18 39 57N 74 13 22W 
Jersey Isle, Prom St Aubin 49 12 59N 2 10 44W 
Jerusalem. . . . . . 3147 47N 35 20 15E 
Jever>. . ¢ - . s . 53 3428N ‘7 52 45E 
Johannisberg . . 5837 48N 2149 15E 
Leese — le . . . 6145 17N 4 58 41W 

° . 56°25 30N 148 15 45E 
tm Ferander, Isle . - » 8340 0S 7858 15W 

Sieabhee | - . « 4743 20N 1442 45E 

Kaisersheim . . . « 48 45 52N 10-47 58E 
Kallandburg . . 55 40 54N 11 6 33E 
Kalu A ia 2} ¢ 54 30 ON 86 5 15E 
Kaminiek. . . . 48:40 50N 27: 1 30E 
Kamyschin ‘ . 50 5 GN 4524 15E 
Kasai. Oo on. 55°47 51 N49 21S E 
Kaskon . . o\. « 62 22°10N 2110 35E 
Katwik-sur-Mer - a . 8212 15N (423 35E 
KaufBeuren. . . . . 47°53 30N 10 26 45E 
Kelshall stee je 7%, ME. 2° <0 29 Ne 0 - 3 IW, 
Kerguelen isle, cape George 49 54 30 S 70 12 15E 

_ Kerguelen, harbour of Noel 48 4115S 69 2 15E 
Kew observatory 51 28 37N 0 16 45W 
Kiam-Cheu . . . 35 37 ON 111 29 30E 
Bro Are.) 64:19 48N 10 “SIS 
Kilrenny spire’. . . «. 561417N 2 40 35W 
Kingston steeple . . 5018 544N $3 51 40W 
Kiow .°. 5 5027 ON 380 27 45E 
Kiringskoi-Ostrog . - »« 5747 ON 108 3 OE 
Kirk Newton . . . 55 54 30N 325 OW 
Kirkby Lonsdale steeple 5412 18N 2 35 15W 
Kittis . . +» 6648 20N 34 3 15E 
Klagenfurth . |. : . 4637 10N 1420 OE 
, ce ae . » 5620 18N 3648 6E 
Baa FS 5 A - 6852 30N 38 045E 
Kongelf . . - 5751 45N 1159 OE 
Kongsback . , 8727 ON 12 7, 08 
Konigsberg . . . . . 5442 12N 20 29 15E 
Konswinger . . . . . 6012 11N 11 58 OE 
Korn Neuburg . . . . 48 21 22N 1619 OE 
Koslow ..... . 45 11 54N $3 22 48E 
Kostroma. . - - 5745 40N 41 12 51E 
Kovima, the lower - 6818 ON 163 18 15E 

 Kovima, the gg 65 28 ON 153 35 15E 
Yageroe . . + $85135N 9 3042E 

nichfeld 3 P 5 51 55N 1111 45E 
atte ° 1 2N 92-20 52E 

ee soe + + » . 4821 30N 1536 OE 

Names of Places. 

Krementzouk at de Re 
Kritch spire... « . 
Kullen, the lighthouse | 2 
Kumite. «s" 2" of 
Kursk . 6 & . . 

Kyloe steeple isa Ob 
L 

Labiau . 
Ladrone Isles the fe greatest 

Lancastér» ., . 
teeple . 

Lancerotte Isle, east point 
Landsberg . . . . 
jeer a ar ty one 
Land’s End, at Stone eT 
_Landsorbe lighthouse . 
Langle, peak of . . 
Langle, cad ‘ 
fe ee 
Langtree steeple... . 
Lansdown monument. 

Lavaur.. F 
Leasowes lighthouse - 
Lecluse..; ; .. 
Lectoure . ... 
Ledstone beacon . 

or. & Ss oy « ' ¢ © @ « 

Leicester. 2... 
Leigh steeple . . . 
hemeic ) 6 Gre. 
Mewasc8t 2 at 00. 
We Mane 2" 108. 
Leon, Isleof . ; . .. 
Leona, Isleof . . . . 
BePay 2.2 ated 02 
Lescar . 
Levata: Isle, aoutth point of 
Lewin'Cape . . 2 . 
Leyden . , pest. 
Libau SO R 
Lichtenan , F 
Li SEL IH LS. 
Lilienthal * POLAR 2a 
Eats: 7. th Re 
pas ok Te Oh Tie 

. 

ee Minster. a : a 
Lindes Noess, or Derneus 
Lint? so). i vy 
Lisbon observatory 3 
Liskeard . Re he 

Zz 

Latitude. 
° , “ 

177 
Longitude. 

° ‘ u 

49. 3 28N 38 29 OF Mathienati- 

53:15 43N 

es 3 & 

SSSu 

‘a, 

oa > on _ 2 

s oa eo 

oo 

2 S ~ 

6 or SNWNISOBNOOCS 

or ws. seo 

Q-I3D' OC 

ZLZAZA AAAS aie eS 232A Ae 
oa (Om .0o 

Boos 

48. 0 30N 
36.27 45 N 
14 6 0S 
45 25. 2N 
43.19 52N 
36 59 ON 
34 25 50 S 
52 9 80N 
56 31 36N 
51 87 24N 
50 39. 22N 
53 8 30N 
12. 2 348 
45.49 53N 
40 86 43N 
53 14.°7N 
57 58 ON 
48 18 54N 
38 42.18N 
50 26 55N 

1. 720W Geogra- 
phy. 

12 $5. 45E —— 
123.19 43 E 
86 27.451 
1 54 39W 

21 645E 
113 66 15E 

. 8. 38 3W 
25 8 36E 
13-1. OE 

141 52.45-E. 
21 55 15W 
26 86 55E 
76 10. 30W 
2 47 41W 

138 25 45W 
10 53 81 E 
12 46° 1E 
5 41 32W 

17,52 OE 
141 13 18E 
142 33 4E 

124 15 15E 
10 59 18E 
10 16 45E 
1 8 30W 
225 58W 

12 21 45E 
73 54 52W 
011 85E 
6 12 OW 

169 16 22W 
3 53 30E 
0 25 52W 

26 16 45E 
115 85 15E 
429 18E 

20 55 20E 

»o O10 GH oO 

we Oo 

rs ~I ie 

> 

© 

SI 
Be< its 

BOR QO 

-_m © 

HBIAANMYHoUNES oe So cS 



178 
Names of Places. 

Mathemati- 7 i¢chfield spire 

Little Port . . + - 

Little Brickhill steeple 

Liverpool, St Paul’s 
Lizard Cape lighthouse ; 
Ritteuxs £.-9 42 
Lianelly steeple . . 
Loampit-hill é 
Lodeve Pall Fee 
Lodi. . 
Loheia 
Lombez . . 
Lomond top, east 
Lomond top, west. 
London, St Paul’s . 
Looz, Isle of . 
Lopatka, Cape . 
Loretto . 
L’Orient . 
Louisbourg . . . 
Louisiada, Cape of . 
Louvain oy 
Lubeck . -) 2 
Lubni . . 
Lucipara-. 
Lucon . 
Lugano 
Lito. Fees 
Lulworth flagstaff 
Lunde . ‘ 
Lunden, tower . 
Luxembourg . 
Lyme . 
Lyons . : 

Macaé*. 2. 
Macclesfield,bank . 
“Macerata . p 
Macon . ae 4 
“Madeira, weet point, 
Madras, Fort St George ; 
Madrid, great square ', 
Maestricht 5 es 
Magdeburg 
“Mahe, on Seichelles Isle ¢ 
Mahon, Cape of Mola 
Mahouna Isle 
Maisy Cape 
Malacca 
Malaga . 
Malvern Hill 
sienna t 

alespina Cape . 
Malines c. 
Mallieda, Port Sandwich - 
Malmoe 

- Latitude. 

0 , ww 

52.41 12N 
52.27 59N 
51 58 59N 
53 24 40N: 
49.57 44.N 

49 8 50N 
51 41 2N 
51-28 “i|N 
43-43 47N 
45°18 31 N 

45.42 8N 
43,28 30N 
56-14 44N 
56-14 57 N 
51 30 49N 

1.997 ON 
51 0 15N 
43 27 ON 
47-45 11N 

” 45-53 40N 
11 20 42N 
50 53 26.N 
53:51 18N 
50: 0 387N 
310 458 

46:27-15N 
45 59 56N 
43 0 4N 

" 50-39 19N 
58-27 10N 
55.42 26N 

49. 37 38N 
50-43 10N 
45.45 58N 

22.12 44N 
15.51 ON 
43-18 36N 

46.18 27N 
82.37. 40 N 
13. 4 54N 
40 24 57 N 
50.51 7N 
52. 8 AN: 
4.38 OS 

39 51 10N 
14 20 458 
20.16 40N 

212 ON 

36.43 30N 
52. 6 18N 

34.56 19S 
43 42.15N 

55 86 37N 
Malouine Isles, see Falkland Isles. 
Malta, from the town . 

Mandal Soe 
Mandry, harbour of 
Mangea Isle d 
Manheim observatory 
Manilla ae 
Mantua 
Marburg 

Manchester, St Mary’s spire 

Margueritta ‘Isle, Cape 4 
Macan . 

35 53 41N 
53 29. ON 
58. 0 42N 
87 44 10N 
21.56458 
49 29 18N 
14 36° ON 
45 916N 
46 34 42N 

11 3 30N 

— 

me 2 =O 

BSwaned 

GEOGRAPHY. 
Names of Places. Lapiede. $ 

°o ” 

MariaCape; « «). i ic» 18,37 20N 
Marienburgh “ash Sao) She 
Markee i>. i+) «> Gt OT. 5900.D 
“Marikan Isle ~ <0. + 46,60 ON 
Marmora Isle ~)» 4087 4N 
-Marseilles observatory. 43.17 49 N. 

Marstrand lighthouse . . 57 53 51 N 

Martinique, Portde France 14 385 49N 

Martin-Vas, Isles of » . 20 30 OS 

Masafuero sr, oe agpe 38 45.305 

Maskelyne Isle . . 16 32 0S 

Matance, Peak of . . 238 1 39N 

Matapan Cape .. - - 36 23 20N 
Mataro «o>; 2. 44+ 41. 32 23N 

Matifou Cape. « 86 51 10N 
Matsumay < . s+) 41 32 ON 

May, Isle of, south point. 15 6 ON 
May, Isle of, lighthous 56 11 22N 

Maypures . « «9+» | 5 13 32N 

Meaux . «0 ss e- 48 57 40N: 
Meiningen . . 50 35 26N 
Melille . 2,5 ¢ $5 18 15N 
Memel .. «=. 55 42 15N 
Mende ... - 44 30 42N 
Mendocin Cape . 4029 ON 
Merguy. » «++ + + 1212 ON, 
Metz 5... 6 + 5, -ppe 49, ZAOND 
Mewstone. ... «+. 5018 30N 
Mewstone. . . . 4348 0S 
Mexico... «++ «+s» 19.25 45N 
Mexicalcingo... ..- . 19 21 22N 
Michael’s, St, Mount . 50 7 2N 
Middleburg. . 51380 6N 
Milan observatory: 45 28 2N 
“Milford steeple ... ... 51 42 43N 
Milo Isle, the harbour .. 36 42 30N 
“Mirepoix observato » 438.6 6 OTe 
Mispalu Isle . ...-. 0.19158 
Mittau . ... .. 5639 6N 
MMOGHE «fax? |i). nw $45 (ate yup Sh ome 
Mogana Isle, N. E. point 2218 ON 
Mohilew,. 2... «+5 53.54 ON 
Mole, St Nicholas 19 49 20N 
Monance, St, spire . . 56 12 24N 
Mongat Fort . 41 27 50N 
Mongon Cape, from tower 42 6 34N 
Monopin mountain 2.:3:05 
Montaigu . . . 50 58 56N 
Montalto . sin ene 42 59 44N , 
Montacute signal-staff 50.57. 2N 
Montauban observatory . 44 0 55N 
Montdego Cape 4012 6N 
Monte Christo. 42 20 26N 
Monte Figo . 387 9 40N 
Monterey . 4 86 35 45N 
Monte Video... . 34 54 48S 
Mont Lauro. ..-. . 42 45 47N 
Montpellier observatory . 43 36 16N 
Monte Rosa. . ..._. 45 55 56N 
Montsein, the mast northern 
pe ae are Ee 

Montserrat, the highest peak 41 38 59 N 
Montserrat Isle, N.E. point 16 47 35N 
Monza vane-eure 45 84 41N 
Morales F 8 15 30N |! 
Morant Point . . 17 67 45N- 
Morotay Isle 2110 ON | 
Mortory Isle - 41 4 42N 

Morup Tange one 56 55 57N 
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GEOGRAPHY. 
- Names of Places. Latitude. Longitude. 

S in @ Ph a” °o , ” 

i- Moscow . . .4) 6) 65 45 45N 87-83 OF 
*Mosdok ... . . . » 4343 40N 43 50 15E 
Mote steeple . . . » 515333N 447 55W 
Mouchoircar, . . . . 21.0 0N 70 57 30W 
Moulins, point of . . . 36.387 15N 428 80W 
Moxillones . . . ») 28 6 OS 7025 15W 
Mowee isle, E. point . . 20 50 30N 156 2 30W 
Mulerave harbour. . .» 59 34 17N 139 42 6W 
Mulhausen ...°. + «. 5112 59N 1028 45E 

Mutheim .°. .). 5. . 47 48.40N 737 58E 

Mumbles lighthouse . .) 51 34 ON. 3 57 20W 
Munich ¢. °°.) & 48 8 20N) 11034030E 

Munster... . » @2 51:68 10N «7/86 2L-E 
Musquito Cove . . .) 64.55 18 N . 52 56 30W 
Muyden . . . . . . 521948N 5 415E 

Dad ee Vit Dh 5 8S00N | 240 28e5Owi 
N 

Naerden .°. . %'. 5 521749N 5 9 SOE 
Namur. soe. @ 50 28: 830N>. 451 7E 
Nancy)... 6) 48 41.55N 61031 E 
Nz + fee te le 82 45.50 N 129/52 7E 
Nankin . 4 - . 382.440N 118 47 15E 

Nantes. o + « 4713 6N 1 22 44W 
Naples... . +. 405015N 1415 45E 
Narbonne - «  .48.11 92N 63.0 22E 
Narva . eee 5 es 59 22 5S3Ne 28°14 30E 
Narvase Isle . - + 18 2219N 0.75. 7. 45W 
Naseby steeple - « 62 23 52N. 0:59. 3W 
Necker, Isle of .. . . 23 34 ON 164 31.45W 
Needles, lighthouse . . 5039 53N 1 33 55W 
Meschin, % 6 x’ ws! os SU. BASEN’ Bt 49 45E 

Neustadt. . . + © 4748 I7N 15 18 32E 
Nevers . . 2.04 '. 146 59 17N’ 93 9:31LE 
New Year's Harbo' + + 54 48 54S -64 0 14W 

Newark . . . >» 5355 19N 8 31 24E 
Newark steeple - «© 53 .430N. 049 18W 
Newmarket . . . . . 521528N 027 12E 
Newnham Cape. . . 58 41 30N 162 19 15W 
New York . «. . .-. 4040.0N. 73 58 87E 
New Zealand, NorthCape 3426 0S 173 1 30E 
Idem. South Cape - 4719 08 167 815E 
Nice. . - - 484116N 716 35E 
Nidingen . s »- 5718 21N 11 55-0E 

Nieuport... . ... « 51.7.54N>24515E 
Nieves Isle, S. point . . 17 5.12N 62 83 21W 
Nimeguen oe» 51 51 20N._ 5 50: 51E 
Nismes . ....... 5. 48 50. 8N- 421 15E 
Ningpo, on the Liampo . 29°57 45.N 120 18 15E 
Nizhnei, Novogorod . . 5619 43N 44 28 30E 
Nizhnei, Oudinsk . . . 54 55 22N. 99 145E 
Nocera... . : + 48 640N > 12 46 17E 
Noel, isle of . -o+ 157 45N 157 34.45W 
Noel, harbour of . . . 55 21 54S 69 47 14W 
Noirmoutier +2 47.0, 5N, 214. 7W 
Norburg . . +... 55,.853N 945 52E 
Nordingn . . . . . 4851. 0N 10 28 30E 
Nordkoping . . ... . 5835. ON 1611 OE 
Norfolk isle . ... 0; , 29.1 45N 168 10 15E 
Norham castle r - - 5148 290N 2 8 30W 
Norriton . . . . . . 40.9.56N 75 33 30W 
Norr Telge . + + +, 6945 45N 1839 OF 
North Berwick Law, staff 56 -3 8N 242 11W 

, ee, Cape sfeene ts 37 39.12N 187 35. OE 
Notting steeple .... 52.57, 8N 1. 8 14W 
Novara . + hie ee 45:96 38N - 8 37 46E 

vogorod . ', + » 58 31,.382N $1 16 24E 
0 Sound. . . . 49 35.15N 126 36 46W 

49 34 42N .3 0 50E 

~ Ost-Hammar 

Names of Places. 

Nuremberg... 
Nurtingen . .). 

O 
Ocanna 
Odemira, the bar 4 
Odessa 
Oerebro . . . , 
Ohelema Isle . 
Ohitahou Island 
Okhotsk ... .. 
Okosir Isle . . . 
Oldenburg i 
Oleroniy) s) . sos 
Olindas f cin. Wag ve 
GQlonnhe:) 2. Vs 
Onehecow Isle 
Oonalaska Isle 

rto 

Oran, castle of St Croix «. 
ange’ ow). , 

Orchilla Isle 
Oregrund 
0 ei 
Orenburgh > . 
Orford, Cape 

Orleans. 
Orleans, New 
Ormskirk spire 
Oropesa, Cape 
Orrengrund 
ia 0. 

rtegal, Ca 
Orwell oe 
Osimo . 
Osnaburgh 
Ostaschoff 
Ostend, 
Osterode . |. 
Oster. Risoer , 

Orizava peak cht, ie 

Otchakof . . | 
Otaheite Isle 
Ouessant Isle 
Owyhee Isle; north point Oxio Ot rd observatory 

Paderborn 
Padua observatory 
Paimbeuf. . 
Paix, port de . 
Palamos 
Palermo observatory ‘ 
Palk’s Tower 
Palma . 
Palma Isle, at Tassacorte 
Palos Cape . . 
Pamiers ; 
Pampeluna 
Panama . 
Para 
Paris, imperial observatory 
Do. Obs. Coll. of Fran.’ 
Do. Ob, Palace of Arts 
Do. Obs. of the Mil. School 
Do. Obs. of Mesier 
Do. Obs. of Delambre 
Parkham steeple 

Latitude. 
° , a” 

49 24 55N 
48 37 36N 

> — cnt ne oon 

rate 

Sounws 2222424 Baz Go _ _ 

44.N 

179, 
Longitude. 

° ‘ " 

11 4 15 E Mathemati- 
9 19 30E bad 

3 30 51W : 
-8 50 27W 
30 45 22 E 
15 13 20E 

150 46 45W 
189 8 25W 
143 13 45 E 
139 30 OL 

8 14 355. 
0 36 15W 

5 5 15W 
1 47 50W 

13, 15W 
26 45W 

8 36 9W 
0 39 24W 
448 935 

5 46W 
26 30E 
57 15.E 
4 45E 

25 OW 
15 OW 

166 26 45W 
155 58 45W 

1 15 30W 
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“ Names of Places. 

Mathemati- Parma... 
cal Geogra- Pasto Geita 

phy. Patience Cape 

r 

GEOGRAPHY. 
Latitude. Longitude. 
9 ‘ “” ° / “ 

. 4448 1N..10 26 45E 
113 6N .77 21 25W 

48 52 OE 144 46 45 E 
Patrixfiord 65.35 45N 24 8 388W 
Ly) ee 4510 47N 9 9 48E 
Peel castle . . 54 8 490N .- 3 9 41W 
Pekin, Imperial Observ. 39 54 13N 116 27 45E 
Pelew Isles at bara a 718 ON 134 40 I5E 
Pello . 6648 16N 23 58 30E 
Pembroke Cape 62 57 ON .81 59 45W 
Pendennis Castle . 50 8 49N. & 1 44W 
Penicho, Cape Pree . 8921 48N 923 56W 
Peniscola . . . 4029240N 0 29 30W 
Penlec - . 5019 24N. 410 40W 
Penrith beacon . . 5450 387N . 243 59W 
Pera, Cape of . 39 42 12N 3 381 40E 
Perekop 3 46 8 57N 83°42 QE 
Perigueux 4511 8N. 0 43 34E 
Perinaldo 48 53 20N 744 OE 

Perm 58 .113N . 56 26 30E 
Perotta 19 32 54N 97 13 24W 

Perouse 48. 6 46N . 12 22 138 E 
Perpignan 42 42.3N. 2 54 OE 
Pesaro . 43 55 1N 12 53 36E 
Petatlan, Morro de ‘ 17 82 .ON 101 20 39W 
Peterborough cathedral 52 3540N 0 14 45W 
Petersburgh . Re 59 56'23N .30 18 45E 
Petropaulowskoi 538 -015N 158 49 OE 
Petrosawods . 6147 4N 84 23 45E 
Lo. 46 26 21N 15 59 26E 
Petworth . . . 50 54 12N 034 9W 
Pevensey . . 5049 11IN. 0 20 29E 
Philadel bia 3 39 56 55N 75 11 30W 
Philipvilte . 5011 19N 4 82 34E 
Philippine. . SLIG SEN 3 45 27E 
Philipsburgh . 4914.1N. 8 2649E 
Piacenza . . . 45 244N. 9:42 82E 
Pico, isle of, the peak : 88 27 ON. 28 28 15W 
Pickersgill, harbour . . 45 47 27 S 166 18 24E 
Pilares, Cape... . . 5246 OS 74 51 14W 
Pilier, Isle of , ~ « & -232N > 221 SW 
Pillau . . 5&4 33 39.N. 19 52 30E 

Piombino «'. 42 55297N 1031 -2E 
Pras, ©. Hus ’ 43 43 11N 10 24 OE 

Piteairn Isle - $ 25 22 0S 133 20 45W 
Pittenweem spire . 56 1248N 243 2W 
Planier, isle of . 43 11 54N 514 1E 
7 ee ee 223.08. 75 51 35W 

Plymouth Airs Bie 50 22 24N 4 7 31W 
Plynlymmon ‘ 52 28 3N. 346 4W 
Poietiers 3 46 35 ON . 0 20 43-E 
Pollingen ‘ 47 48.17N. 11 9 OE 
Polotz : . . 5528 56N 2848 OF 
Pondicherry . - » 1155 41N 79 51 45E 
Ponoi .. .. 67 .433N 41 9 15W 
Poole 50 42 50N 1 58 55E 
Popayan . . . 2 26-18.N. 76 39 54W 
Popolsle. . . . - 9115.45 S 129 41 30E 
Porkala-udd, Cape . » 59 5610N. 24 26 35E 
Porquerolles, citadel 42 5948N. 612 15E 
Port Royal . . 18 0 ON 76 45 15W 
Port au Prince . . 18 338 42N 72 27 11W 
Portland, aes lighthouse 50 31 22N 2 26 50W 
Portland, i x 63 22 ON 18 53 45W 
Portlandislesthemosteastern 2 36 08 149 39 OE 
Porto... . 4146 44N 12 14 25E 
Porto Bello . . . - 933 9N 79 35 15W 
Porto Cabello . , » 1028 22N 68 16 45W 

aiaiene of Places. 

Porto Ferrajo ... 9. . 
Porto Galate 

42 49 6N 
43 20 10N . 

Porto Rico Island) the town 18 29 10N 
Porto Rico, Cape StJobn, E.P.18 26 ON 
Porto Rico, Cofre a, Morts 
Porto Rico, N, W. point . 
Porto Santo, Isle of . . 33 5. ON 
Porto Vecchio ... . . 41 35 29N 
Portsmouth Academy 50 48 2N 
Portsmouth, America . 438. 4 15N 
Prague oe oe 6 60 5 ION 
Praslin. “a a 449 2758 
Prater’s Banks, N. E. ex. 20 57 30N 
Prater’s Banks, S.W. ex. 20 42. 6N 
Presbourg . . . . . 48 8.7N 
Prescot spire . . » 53 25 45N 

Princes, Isle of, harbour 1 37 ON 
dem i 636158 

Prince Edw ard’s Isle 4646 08 
Prior Cape - 43 34 15N - 
Providence. . - 41 50 40N 
Providence Isle, Nassau 25 433N 

Quebec . . 46 47 80N 
Quedlingburg - 51 47 58N 
Queensberry hill - 5517°2N 
Quelpaert Isle + 33 .7.49.N 
Queretaro... 23 1. 20 86 39 N*) 
Quimper . . + + 47 58 .29.N 
Quito . ; 2 ye Ov1S WPS 

Ramhead . . . 50 18 52N 
Ramsey Island, highest part 51 51 43.N 
Randers . . 56 27 48N 
Raoul Isles, N. Ww. point « + 2915-458 
Ratisbon rege 49 -0 53N 

Ratmanoff Cape 51 - 0-30N. 
Batwa’) 60), 11.6.5 62.8. OM 
Ravenna. . .'. 9. . 4425. SN. 
Razat, Cape . . . . 38 4 ON 
Raze,Cape . . .. . 4640 ON 
Real Corona oy A fa 58-0 26N - 
Recanati . . ee ow 438 25 44N 

Research, port of ~ + > 43 82 93-8 > 
Remedios, portde . . . 57 24 15N 
Hennes 6, bs 48 -6-50N- 
Rendsburg . .. . 54 18 40N 
Retford, east spire : 53 23 58N 
Reyes, point of . . . 38-0 8N 
Revel 59 26 33N 
Rhe, Isle of, lighthouse 46 14.49N - 
Rheims . . . 0... 49:14 41.N 
Rhodez . . °.). ss 4421. BN 
Richmond. . ...°. « 41 28 8N: 
Riesenkuppe . . - 5043 18N 
Rieux . .o 2.) ws 43: 15-23N 
Riez ©. of 5 48-48: 5S N 
Riga .« «'. « » . « 5657 IN 
Rimint . . . - « 44.°343N 
Riobamba, Nulsvii, - . -14PFr46N 
Rio Janeiro, the raed « 22:54 28 
Ripatransone. (2. 48° 0 24N 
Ripon church . . . . 54 8 11N 
Roca, Cape . . .° 2.5. 88-46 °6N 
Rochefort. . . . . . 45 56-10N 
Rochelle . 2. 46 9 21N 
Rodota wees - « 40 58 34N 
Rodrigo Isle- . . . . 19 40 40N 

17 50 ON 
18 31 18N 

Sick a8 
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Sabionetta .». 
Sable, C d 

Saddle Back 
Saeby . 
Saeloe lighthouse 

“Isle. 
Sette bey of . 
Salisbury spire . 

Idem. . . 

a St Bartoleny Ie 

St Seay harbour . 
St Brieuc . 
St Carlos. 

St Claude ¥ 

St Levan, point 
St Lizier. ay y 

‘Lucas, cape . 

Ai, Cape! 
St egy 4 

Names of Places. 

Sachalin ble, Nv point 
Sacratif, Ca . 

. 

. S Ant Head 

St Christopher's Ise, 

St Lonis Fort, od; 
St 

Saba, middle et the Isle 

° 

GEOGRAPHY. 
Latitude. 
° ' ” 

45 25 50N 
53 26. 380N. 
41 53 54N 
59 20. ON 
62 24 35N 
81:25 ON 
53 55 18N 
47 59. 24N 
48 29 36N 
51 55. 22N 
49 26. 27N 
1 33 40'S 

45 55. 36N 
45.37. 28N 
52. 2 53N. 
55 19 57N 
55 13 16N 
51 11.48N 

17 39°30N 
44 59. 47 N 
43 23.45N 
54 2h 30N 
36.41 ON 
54.38 30N 
57 20 2N 
58.21 ON 
51 42 12N 
0 56.45 8 
$2 10°50 S 
51 3 56N 
35.36 30N 
21.54 ON 
36.52 30S 
38 49: 50N 
45 2380S 
50. & 34N 
23.35.29 S 
17 53-830N 
43 127N 
21 32:48N 
48 31. 2N 
1 53 42N 

17 
46 
32 
48 

23: 18N 
89 30N 
17 27N 

60 17 35.N 
14.56 8S 
17 29 ON 
42 41°2N 
45 1 538N 
87 48.30N 
43 22 10N 

it 38 90 45.N 
451178 
54.8 OS 
‘39 30 15 N. 
18 20 30N 
47.38. 45N 
5456 08 
23 3 13N 
49 8 OS 
50 3 GN 
50 3.54N 
43. 0 3N 
18.14 27E 
22 52 28N 

19 30-N . 

Longitude. 
e ’ , 

141 34 80E 
141 44 45 E 
12 28 15E 
245 15W 

Besa 

cole] 
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Bss 
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SASH HAH wounkeen 
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oheheolohs k= od eo oo or > _ oo 

0 34 19E 
105 15 33W 

2 43. 55W 
67 38 15W. 
62 49 15W 
5562 5E 

117 16 58W 
6 56 54E 

140 51 6W 
166 59 GE 
63 4 45W 
9.17 48E 
3 5 39E 

122 8 OW 
439 15E 

27 54 OW 
152 48 55E 
66 57 26W 
24 45 30E 
64 47 QW 
52 39 45W 
63 57 OW 

109 40 53W 
67 43 14W 
5 4 BW 
5 41° 4W 
1 8 20E 

73 39 9E 
109 50 23W 

Namés of Places. Latitude, 
o 7 ” 

St Lunaire, bay of — . 51 28.57N 
StMalo .. , » « 48 39. 3N. 
St Mark, the cape of. 19 218N 
St Matcou, ING) ELT". 49 29 52N 
St Martin de Rhe . . 46 12.18N 
St Martin, isle, N. W. point 18 4 26N 
St Matthieu, lighthouse 48 19 34N 
St Michel, the mountain 48 38 14N 
Idem, isle, west point . 37 54 15N 
Idem, west point . - 87 54.15.N 
StOmer. . .°.. . 5044.52N 
St'Papoul . . .). . 48.19 43N 
St Paul : . - 23 33.108 
St Paul, trois Chateaux . 4421 8N 
St Paul de Leon . . . 48 41 24.N 
St Polten.) 10.0.0. | 48.12 22N 
St'Pos' §. 2) 6. 43 891-34N 
St Quintin . ... . . 49 50 51N 
St Sebastian. . . 43 19 30N 
St Thomas, isle, harbour. of 18 20.30 N 
St'Thom de Nue . . . 8.8 J1LN 
St Thomas ra Guaya nate 

the Road . . . 020 ON 
St Tropez. . . 43 16°27 N. 
St Valery sur Somme . 50 11. 2LN 
St Vincent, cape. 87. 2 54N 
St Yago isle, la Praya. ° 14 53.40 N 
St Agnes, lighthouse . 49 53 37.N. 
Sta. Barbara 34 24. ON 
St Catherine isle, Fort Atom 27 21 58S 
Idem, tower . . 50 35. 338 N 
Idem, isle Sh. + 35 52 ON 

St Cathalina : ~ 10 53 508 
St Clair, isle . s 30 45 15N 
St Croix, isle, Cape Byron 1041 0S 
St Croix, harbour . . . 17 44 8N 
St Domingo: . . « 18 2 40N 
St Elizabeth. - «)t. 48 30:17N 
Sta.Fe . . ces th oreo N 
Sta. Fe de Bogota - +e 4 35.48N 
St Helena, isle . . . . 1555. 0S 
Sta. Maria, isle, S. E. point 36 56. 47'N 
Idem, isle » +» 49 .57.30N 
Idem, cape . 86 55 24N 

Sta. Martha. . 4 11 19 34N 
Sta. Manza, tower . . 41 24 59N 
Sta. Reparata, tower . 41 14 7N 
mammes (1) .¥), ° 15:51 25N 
Saintes 7h 45.44 42N 
Salagua 19 6 ON 
Salamanca 20 40. ON 
Salayer, north point 5 45. 08 
Sale, or Rabath..  . 84. 5. ON 
Salehhieh . J. . 30 48 28-N 
Salizano, cape 85 10 45N 
Salonica . .. 40 38. 7N 
Salou, cape. . . 41. 4 30N 
Salzburg . . ¢ 47 48 10N 
Salvages, Isles of . . 80.8 30N 
Samana, isle, west point .. 23. 9.10 N 
Idem, cape... . 19 16 26.N 

Samara . .°. ... . 48 29.35N 
Sandsoe, isle. . . . 68 56-15 N 
Sandwich, isle of . 58 38 OS 
Idem, Southern Thile 59 34 08S 

Sandy Cape . 
Sandy Hddk, lighthdilee’ 
Sanguar, Cape. . 

181 
Longitude, 

55 29 45W Mathemati+ “ 
2 1 11W cal Geogra- 
12 54 52W Phy 
1 8 41W 

BRewwwhwe dow res 

oor Oo COR ors 
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Shh Senn anen 
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27 39 45E 
162 26 45 E 

. 129 54 15E 
166: 4 45E 
64 47 29W" 
69.59 37W 
32 27 45E. 

104 53 45W 
74 14 538W° 
5 49 45W° 

- 25 18 30W 
6 15 15W 
747 14W 
74.8 30W 
9 IS ILE 

9 8 37E. 
. 61 40 25W 

0.38 2W 
104.28. OW 
100 55 45W 
120 25 15E 

6 42 45W 
31 59 45E 
$2 8 10E 
22 56 OE 
1.11 50E 

13 1 @4E 
15 54 45W 
7354 28W 
69 13 35W 
35 2015E 
16 57 15E 
26 45 45W 
27 44 45W 

2445 08 153 9 15E 
40 25 0S 7413 OW 
41 16 30N 140 14 OF 



GEOGRAPHY. 182 
~ Names of Places. Latitude, Longitude. Names of Places. Latitude = L. 

°\ w” o tA > ' © stile ae, 

i mt NE? 8 59 3S 78 52 45W Poe os ere 5 57. ON 121 15 45E Ma 
a Gee ol ia . . 4326 50N. 3 20 27W Soura a “. 7 14 23 § 112 41 28E cal 

Sapata isle, east point . 10 .430N 109 18 15E South Foreland, lighthouse 51.8 26N (1 Souaat’ 

Sewtov : : . . 51 31 28N 46 015E South Sea, castle? 10. 5046 48Ne ob 6% = 

Saristcheff, peak 48 .2 ON 152 52 86E South Molton steeple. . 51 118N 349 17W 
Sarlat . . . 44 53 20N 113 4E Southerness point, landmark 54 52.30N 3 34 58W 
Sarot, . , 40 3687N. 26 42:17E Soutrahill pile 7.0.) 55 510 1N 62 por 6Ww 

Savannah, lighthouse . . + 82 045N 80 56 45W Sparogskaia-Sjebza . - 4 41.81.35N 34 22 46E — 

Savu, isle, north ee} . 10 24 20S)121 46:35 E Spartel;Cape . 9. .'. 35 48.40N. 5 501 
Schiedam . 5155.9N 424 OE Speard,Cape + .9.'. 47 31.22N. 52 37 35W 
Schleswig ia 0. 54 .31.27N. 9 83 57 E. Specia 2. 44.4 10N 9 52°0E 

Schlukenau .°. . 2). 51. 0.30N. 1426 30E  Spichel, Cape off. 88 24.54N oO GaW- 
Sehnittken 02 53 48.10N. 21 2f942% Spire. ty 00 %er. 49 18 51.N. 8 2616E 
Schreckhorn, mount 46 3142N 8 8 26E Spoleta ). J) ios". 42 44 50N 12 35 46E 
Schwats 47 92 50N 1139308 Stade .%. . . .) . 2 58 86.32N 9 28°34E 
Schweidnitz 50 50.37.N. 16:27.15E Standish spire’... 53 35.17N +2 39° 4W 
Schwezingen 49 23 4N. 8 34 19E Stanmore station . .°. 51 37.17N. 0 20: 38W 

' Scilly Bank é 54 33 43N 8 32 54W Stanquede Vares'... . 43 47 25N. 7:39 OW 
Scott, Isles, west extremity 50 52 ON 129 28 50W Staples, West, igucboune 55 37 11N* 1 38 51W 
Sez .... . . . 48 3623N 010 59E Staples; East, ‘lig ouse,’ 55 38 QN 9 1.37 5W 
Seieroe 55 52.55N 11.10 25E Start Point’ .° 2. .': 50183 26N 3 88 21W 
Selinginskoi Ostrog 51 6 6N 106 38 45E Stathern point’... . +. 52 52 83N.. 049 50W 
Selivrie ae 41.4 35N. 2811 3E Stavanger. . ..°.'. 58 5820N 5 56 45E 
Selsey . 50 45.19N 045 41W Stickhausen . . . 53.13 10N...7 36 30E 
Senez 43 5440N 62420E Stockholm- .. . . . 59 2031N 18°83 30E- 
Senlis . 49.12 28N 235 13E Stolberg 9) . 2 ou. . 51,85 ON 10 56053E © 
Sens. 48 11 55N 316 59E Stralsund. as .. 64.19 ON. 18:82 15E- 
Setuval 88 28 54N 8-53 32W Strasburg é 48 384 56N. 7 44 51E 
Sevastopool | . 4441 30N 38 15 35E Strethanr steeple 5 52 21 41N.' 0.13 48 B 
Shaftsbury, Trinity steeple 51.024N 211 25W Stromness Isle’. .°. 5856. 0N 63 31 5W 
Sheerness. . . 51 27° 3N 046 GE Stromstadt .. >. . (1: 58 55 80N 11 12 GE 
Sherf hill beacon staff. .° 54 52.59N. 1 84 23W Stuttgard » 2. . - . 48 4615N 911 0E - 
Shields, North, steeple . 55 048N 126 27W Suez. . ‘ae > 2959 GON 382.35 20E 
Shipunskoi* Noss... 5255.0N 159 43 OE Suffren, bay of . - 47 51 ON 189 32 56E 
Sherburne, castle 51.39 25N 057 15W Sulphur Island... . 2448 ON 141 20 15E 
Shoreham .. 50 50. ON 016 19W Sunderland lighthouse . 54 55 12N)1 21 16W 
Shrewsbury, StChad's steeple 52 42. 28N 244 53W Sundsvall . 2. . » 62 22 80N 17.16 30E 
Siam . . 1420 40N.100 50 15E SurvilleCape . . : 10 50 30:8 162.21 57E 
Sienna. 1). 9. . 9.1. 4322. 0N 1110 15E Suttonspire.*.). - 53.7 86N- 142 38W 
Siezran 53 9 53N 48 25 OE Swaffham spire... 5215 35N. 018 89E 
Sines, castle 37 57 30N 8 44 45W Swanseacastle . . . . 51 387.13N 8 55 32W 
Singanfu . 8416 45N 108 57 OE Syene .°. .°. ... . 24 5 23N . 32:54 84 E 
Sinigaglia 43 43 16N 13 1145E ar. eS ae 
Sinope . 42.2 16N. 3441,15E Tacuba .).0.0.>. £19 81°0N+ 99° 8 45W. 
Siout 2713 14N $8113 82E Taganrockk .°. .°9. . 4712 40N 38 39 OE 
Sirevaag 58 29 40N. 5 4415E Tagomago Isle » s 39 .039N. 1 4040E 
Sisteron . . 4411 51N 5 56 2E Tali Isle, point Venus 17 29.17.8149 30 15W 
Skagen Cape, lighthouse 57 43.44N 10 87 50E Talcaguana’. .| ...:. 3642218 °73-3912W ~ 
Skanor ; 55 24 52N. 12 50. 30E Talsarn . . ) 2. t 6213. 8N. 4°97 8W | 
Skiddaw mountain 54 39 12N. 8 8 Q9SW Tambow 5243 44N 4145 15E, 
Skudenas . 59. 845N 519 15E Tamerton, North, steeple 5045 5N 4 99 44W 

_ Slough. .. 51 30: 20N 036 0W Tanna Isle, grt peg 19 32 25.8.164 99 41W 
Smalkald . . 2. 50 44 836N 1026 15E Tara... : 56 54 31N, 74 OIE ~ | 
Small’s lighthouse 51 43.18N 5 58 84W ‘Tarapia . £1.02 8 41 8 24Ny 2004 e EE 
Smeinagors 51 9 27N. 82 945E Tarbes’ 5). 9. .°45. 48:1352N) 0 444E 
Smyrna 88 28 7N 27 G48E Tariffe Isle. - 86.0380N 5 85 15W 
Snares, isle of De ea 48 3 0S 166 20 OE Tarquinio, peak 19 52 57N 97650 7W 
smee Wellor . int; oak 5417 28N. 426 46W ‘Tarragona... 41.8 50N- 1-15 80E 
Snies, castle of . 87 57 SON 18 838 15E ‘Tarvestad) . . 59 22 40N 515 5E 
nowdon . . 53, 4,9N 4 8 88W Tasco. . . . 18 35. ON. 99:29 45W 

Soder Arm, lighthouse 59 46. ON. 19 26 30E ‘Tassilsle : . - . 40.46 40N 2489 9E 
Soder Hamn 61 17.47N_17 0 80E Taunton, St Mary’ 8: . « 51°059N> 8° 5 22W 
Soissons 49 22. 52N 819 87E Tavastehus . ; . .. 61.3 ON 242630E | 
Sombrero. . 18 388 4N 68 31 46W Tavolara,tower of . . . 40.54 46N 943 28E © 
Somersham steeple 5223 46N 0 0.0 Teherkaskk . 2°. . 4 47 19.34N892315E 
Sonderburgh . 54 54 59N 9 47 18E Tchukoskoi-Noss . 64.14 30N 178 11 15E | 
Sonderhausen 51.22 83N 1045 21E ‘Tedeles, C ape 5 - 8657 ON 4 14 BSE 
Southofen , - 47 31. 7N 1016 28E Teklenburg % 52.13 23N 7.47955 
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MB ehedcs Isle, northeast 89 51-15 N 
a 6 apr Isle, the 28.17. ON 

; aera ore Fy 28 30N 

S abe 

~ Tercera Isle Vi a dee bes, (38: 88. pe 

ag , bay of f.0. «45.10, 32 N, 
pang Ponte es. ai 18.14N 
‘Tescuco ‘6 2 ele So 19 30.40 . 

Tewkesbury sagse: a fs.) 51,59, 27-N. 

Thebes, ruins of is ha, 25.48: 0.N 

Thiels | 51, 0. 4N 
ee a Fp ens 34 12 30S 

Tiburon, Cape . >.” 18 19 25N 
the Hill. . 52 38 46N 

) 56 29. 38 

 Tortua, isle, S.E. point . 

. oe 

Totness s' ° jes é 

‘Toul joie — 48 40 32N 

: } stbe 48> 2a 

50.36 20N 

47 23 46N 
.» 8610 15N, 

«on 53-57 46N. 
41 241N 

51 52 58N 

» 50, 6 59N 
». 48 46 54N 

. 65 22 14N 

- 46 6 26N 
» $5;27 55N 
- 49 46 37N 

60 32.57 N 
. 45 38 8N 

-() 122 48 20N 
, « 10.38 42.N 

« 120,31,.0.8 

« 82 53 40N 
. ile tod . 

roe aaa 10.45.N 
Sy 3 dW ee ol 6.98 

Td aise Ay $2 14 15.N 
dpiste 80.56 45N. 

aMea — 857. 0s 

5) islabry acd ., 35 80 ON 
Sima isle, north point. 34 40 30.N 

dg oie. ASnSTLIQN, 
pp Su HOLE Ie; “be . 45 16 38N 

or Fondouc . 86 47 59N 

54 11 40N. 

- 43.85 46N 

8 32 ON. 

34 26 25N, 

« 48:18 5N- 

ee GRAPHY. 
Names of Places. + Longitude. 
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25 538° OE 
16 39 45W 
16 16. 45W 
27.12 40W 

187, 1415E 
13 18 22E 
98 51 OW 
2.9 .7W 

32 89 21E 
319 42E 

172 10 OF 
74 34 .0W 
0 51 45W 

75 51 40W 
145 51 15E 
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oes) 
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co eo 

0 54W 

61.38. OW 
28 36.44W 
35. 44 20 E 
13 21, 225 
4 449E 
0 6 58W 

79, .3,22W 
131 41 30E 
130 36 30 E 
139 42 11W 
12916 7E 
129,27, 7E 
v9» 3,36E 
2 54 139 E 
10 11 15E 

Villach 

Turbaco ©. 
Turin, 
Turks isles, ‘S Sandkey °. 
Turer . 

Tyrnau 

Udino» . . 
Uddevalla 
Ufa Te ca.« 
Uffculme steeple 
Ugborough spire 
Ulietea, isle . 
Ulm... 
Umba x 
Umhea . 
Unst, isle. . 
Untiefen, cape of 

Ust-Kamenorsk | 
Utkli 
Uto, MMe, 
Utrecht 

Bzesin. %  . 

Vabres . . 
Vaison . 
Valdivia 
Valence 
Valentia . 
Valladolid 

Venloo 
- Vera Cruz 
Verden ». . 
Verdun .. 4 

. 

Twymbarlum ‘mountain 
Spal lighthouse 

. 

Verona observatory 
Versailles 
Vianna. 
Vibora 
Viborg 
Vicenza. 
Vienna’. 
Vienne... 
-Vigevano. 
Vigo... 
Ville de Conde ‘ 
Villa del Pao 

Villalpando... 
Ville Franche 
Virgin Gorda, east . “cape . 
Virgins Cape 
Viviers, observatory 
Voghera, .. 
Vologda ....« 

cnunn a eS 

Vv 

= = © B+ & SF ST is 

Latitude. 
e 7 ” 

10 18. 5N 
45. 4 GON 
21 .11.10N 
56 51 44N 
51 37 41 N. 
551.298 
22. 9 20N 
48 23. 5N. 

46. 3 14N 
58 21.15N. 
54 42, 45,N 
50 54 15N 
50 23. 13N 
16 45.35N 
43 23 20N. 
66 44 30N 
66.4 ON 
60 40. ON 
52 32. 30N 
59 51,50N 
61.11, ON 
55 54 38N 
43 43. 36 N 
49 56 45N 
55, 58 ON 
59 47 18N 
§2_5 31N 
44 045N 

43 56. 27N 
44 14 28N 
39 51 OS 
44 55 59N, 
39 28 45 N 
19 42 ON 
$3. 0.30 S 
47 39 26 N. 
57, 6,18N 
43 6.56N. 
18 33. 548 
43 43.13N ° 
214 0S 

44 59 21°N 
59,13. 30N 
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113 44 OF 
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11 56 80E 
55 58 45E 
8.19 16W 
3 50 53W 

151 36 45W 
959. GE 
3413 OE 
20.22 80E 
0 46 45W 

143. 14 30W 
17 39. OF 
51 35 80E 
12 42 59E 
12 37 -5E 
82 40-15 E 
15 41 30E 
2117 19E 
5 716E 
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Names of Places. Latitude. Longitude. 

° / au” ° , ” 

% os aye 41 7 ON 37 46 45E 
5 32208 148 415E 

Idem. - J...) '. 1025128 165 48 21 E 
Idem, bay of Port End . 42.33 11N 140.52 47E 
Idem, isle . . . . . 3048 ON 130 16 40E 

Ww 
Waigioa isle, Poni. . . .0. 2.308.131 .1 59E 
Wakefield . .. . . 5341. 2N. 1 29 24W 
"Waldeck . wp». eine U1 128-48'N. ..9 282 E 
Waldes, harbour . . 42 30. OS . 63 40 15W 
Wallisisle . . . . 4 18.18 0S.177 21 45W 
Walsingham cape 62 39. ON. 77 47 45W 
Waltham spire . . » 5249. 5N 048 21W 
Wangeroeg lighthouse. . 53 48-26N 7 52 35E 
Wanstead ... .. 51-3410N O 345E 
Warasdin. . . .. . 4618 18N 16 26 6E 
Warberg, fort . . . . 57 6.18N 1216 OE 
Wardhuus . .. . . 7022.36N 31 7 OF 
Wardour castle 51-2 32N 2 5 45W 
‘Warmensdorf oS 51.17-13N 12 56 7E 
Warkworth castle . . . 55 2054N 1 36 14W 
Warren bank . . . . 52.-549N -4 86 18W 
Warrington steeple . . 53.23 30N- 2 383 11W 
Warsaw . . . . . « 5214.98N 21° 245E 
Washington . . . . . 3855. 0N 176 58 45W 
Watelin isle, S.E. point . 25 .56.31N. 74 87 2W 
Watford spire . . » 61 39:16N 0.23 36W 
Weaver Hill . . 53-055N- 1 51 10W 
Wednesbury spire . 52:33:23N- 2 -0 44W 
Weimar .... 50 59 12N 1121 OE 
Welford steeple . . 62.25 5N 1 8 18W 
Wellington steeple . 50 .58-54N-. 3 12 49W 
Wernigerode oe, 51-50 34N. 10 47 28E 
Wesel... . 513917N. 6 37 8E 
West Cappel . . . . 51:3149N- -3 26 55E 
West Morchard steeple 50 51-15N 3 43 52W 
Westende. . . . . . 648 08-105 515E 
Westerwick . . . . . 57-4450N 16 40 15E 
Whattleyspire . . . . 51-13 39N 2 22 23W 
Whatton spire . . . . 5257 IN ‘0 53 15W 
Whernside mountain, great 54-9 44N 1 59 24W 
Whernside, Ingleton fells 54.13 45N- 2 23 35W 
Whitchurch steeple 5152 51N 049 49W 
Whitehaven windmill . 54.32-50N 3 34 50W 
Wibourg. . . . . . 604240N 2846 5E 
Wildeshausen . 62:54 26N 8 27 54E 
Wha ts OL THIS, 54-41 2N 25 17 Q7E 
Wilton beacon . . . 53-59 54N® -0 45 29W 

GEO 
GEOLOGY, or Groenosy, is that branch of mi- 

Geometrical neralogy which relates to the arrangement and mode of 
Analysis. formation of the different mineral substances of which 

the earth is composed. “We originally proposed to dis- 
cuss this subject under the present article, but it has 
been thought proper to include it under the general 
head of Mrneratoey. 
GEOMETRICAL Anatysis, is the particular form 

of proceeding, employed by the ancient geometersin the 
investigation of geometrical truth. It originated in the 
school of Plato, and was alike applicable to the demon- 
stration of theorems, and the investigation of problems. 
We learn from the writings of Pappus Alexandrinus, 
that in his time ‘there existed thirty-three books rela- 
ting to this subject ; many of these have been lost, and 

1 

Names of Places. Longitude. © 
’ o #7 u 0 e Wt. 

Winchester cathedral. . 51 340N 1 18 26W 
Winckleysteeple . . . 5051 22N 8 55 48W al 
Wingaac, pyramid of . . 57 38 12N 1138 OE 
Wing steeple . . . 51.53 49N .0 43. 8W 
Wadby. sl tea as . 5739 15N 18 26 30E 
Wisp Hill . - « » 551713.N . 2.57 22W 
Wittenberg . . - 51 52.39N. 12 45 44E 
Woerden oe «6 52.5 18N. 94 44).6E 
Wolfembuttel - 2+ 62.8 44N 1021 44E 
Woburn Abbey: . ... 51 5447N. 0 35 42W 
Wolver ton Spire . 5234 54N 2 7 10W 
Woodbury signal staff  503722N 320 17W 
Worcester - . + + 62-9 30N. 2 0 0W 
Workington Chapel . . 54 38 34N 3 33 30W 
Worms Head... . 5133-56N. 4 18 56W 
Wornas . . . 403749N 8 2112E 
Woronetz V i sete. 6 « . 61-40 30 N: 39 21 80E 

Wouhahouisle . . . . 214030S 158 1.15W 
Wrekin, the . . . . . 5240:11N (231 80W 
Wurtzburg . - « 4946-6N- 9 55 30E 
Wurzen . . . . . « 5122.2N 1249 44E 
Wushnei Wolotschok . . 57 85:12N $441 OE 

Xam-hay . - 311640N 121 32 OF 
Xanten . ee . 5140 18N 625 53E 

Yartcombe . . . . . 5052:92N 93 4 34W 
Yelling spire - + . 6215 16N. .0 -g19W 
Yeovil steeple... . . 505634N 287 °1W 
Yetminster Steep’ - . 6053 40N 234°6W 
Yeu, isle of . : . 4642 26N 2 19 35W 
The AY Ps - 1786158. 71 10 45W 
Ynaliog mountain . » 6248 41N 4438 30W 
Ynys Gadarn Ps . 53:22 ON -41415W 
York Minster... . . 53°57 48N -1- 4°34W 
York’s, Duke of, isle. 8 41- 68-173 25 45W 
Ypres. 2 1. «4. 50-51 10N -2°58 4E 
Ystad exh a: 65-25 31N 13 48 30E © 

Zachea, isle of . . « 18-23 48 N 67°34 1W 
Zalappa. . . . « . 1930 8N 96°54 89W 
Zarizin - . « © .*, 48:-4220N 4497 45E 
Zeal Monachorum . . 6049 4N 3 48 23W . 
Znaim  . . . . . s 4831 15N 16 157E 
Zumpango . . . . . 19:46 52N 99 3 45W 
Zurich 2 OFS. 47:22 388 N~ BSP BOE 
Zuriksee . . .. . 51°39 4N -3 54 59E 
Zutphen «ws ws 52° 8 26N 611 52E 

G E.O. 
their restoration has afforded an exercise to the inge- g 
nuity of mathematicians of modern times. 

We have sufficiently indicated the nature of the geo- 
metrical analysis, and the mode of its application in our 
article ANatysis. When at that part of our work, it 
‘was our intention to have treated at some length on the 
ubject in this place; but as we. dvanced, we have, 

with a view to give sufficient room to other oranches of _ 
knowledge, found it necessary to limit somewhat our — 
views. The history of its origin and progress will be 
found in the intraduction tothe article Gromrrry, and 
it will be noticed again under the words INcLINaTIoN, 
‘Locus, Porism, Taneency, and Srcorion. Works 
which treat on the subject are enumerated in the in-— 
troduction to Gromerry. (4) 
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GEOMETRY. 
Gromertry is that branch of mathematics which treats 
of the ies of extension and figure. The name is 
derived from yiwwsrgi«, the science of land measuring. 
_ There is a certain degree of geometrical knowledge 
which naturally arises out of the wants of man, in every 
state of society. It is impossible to build houses and 
temples, or to apportion territory, without employing 
some of the principles of geometry. Hence we cannot 
c to find a period of society, or a country in which 
it was altogether unknown. 

Ancient writers have generally supposed. that it was 
first cultivated in Egypt; and, according to some, it de- 
rived its origin from the necessity of determining every 
year the just share of land that belonged to each pro- 
prietor, after the waters of the Nile, which annually 
overflowed the country, had returned into their ordina- 

channel, It may however be remarked, that the 
dbliteration of the lemmas. by the inundation, is 
quite a conjecture, and not a very probable one. 

discoveries are attributed to him, concerning the circle, 
and the comparison. of triangles, In particular, he 
first found that all angles in a semicircle are eet 
angles; a. discovery which is said to have excited in 
his mind that lively emotion, which is perhaps only 
felt by poets and geometers: he foresaw the import- 
ant consequences to which this proposition led, and 
he expressed his gratitude to the muses by a sacrifice, 
This, however, is but a small part of what geometry 
owes him; and it is much to be regretted that the loss 
of the ancient history of the science should have left 
us in uncertainty as to the full extent of the obliga- 
tion. 

It is probable that the 
of Thales were acquaint 
of Ameristus and Anaximander only have reached our 

History. 

eater number of the disciples Early geo- 
with geometry ; but the names meters. 

-Ameristus 
times, The first is said to have been a skilful geometer; and Anaxi- 
the other composed a kind of elementary treatise or in- mander. 
troduction to metry, the earliest on record. Thales Born 610 
was succeeded in his school by Anaximander, who is “ © 
said to have invented the sphere, the gnomon, geogra- 
phical charts, and sun-dials; he was succeeded by Anaxi- 
menes ; and this philosopher again was succeeded by Anaxime- 
his scholar Anaxagoras, who, being cast into prison on ac- nes. Born 

Some ters, among whom is Herodotus, fix the 
igin of geometry at the time when Sesostris intersect- 

ed Egypt by numerous canals, and divided the country 
among the inhabitants. Sir Isaac Newton has adopted 
this inion in his araye Ye and has supposed that 

hot this division was made by h the minister of Sesos- count of his opinions relating to astronomy, employed 554 A. C. 
tris, who, according to him, was the same as Osiris; himself in attempting to square the circle. This is the ey 
and this conjecture is supported by some ancient autho- earliest effort on record, to resolve the most celebrated non ‘ae a 
rities. Aristotle has however attributed the invention problem in geometry. 
tothe Egyptian priests, who, living secluded from the 
world, had leisure for study. Thus, various opinions 
have been entertained respecting the origin of geome- 
try, but all have agreed in fixing it in E ype 

The celebrated philosopher, Thales of Miletus, trans- 
lanted the sciences, and particularly mathematics, from 
gypt into Greece. He was born about 640 years be- 

fore Christ, and being unable to gratify his ardent de- 
sire for knowledge at home, he travelled into Egypt, at 
an advanced period of life, where he conversed with 
the priests, the only depositories of learning in that 
country. Diogenes Laertius relates, that he measured 
the height of the pyramids, or rather the obelisks, by 
means of their shadow ; and Plutarch says, that the 
king Amasis was astonished at this instance of sagacity 
in the Greek philosopher; which is a proof that the 

tians had made but little progress in the science. 
It is also stated” by Proclus, that Thales employed the 
principles of geometry to determine the distance of 
vessels remote from the shore. On his return to Greece, 
his celebrity for learning drew the attention of his 
countrymen: he soon had disciples, and hence the 
‘foundation of the Ionian school, so called from Ionia 
his native country. 

There were some slight traces of what may be called 
natural geometry in Greece, before the time of Thales : 
Thus, Euphorbus of Phrygia is said to have discovered 
some of the properties of a triangle ; the square and the 
level have been ascribed to Theodoras of Samos; and the 
compasses to the nephew of Dedalus, But these can 
only be considered as a kind of instinctive geometry ; 
the origin of the true geometry among the Greeks must 
be fixed to the period of the return of Thales. It was 
he that laid the foundation of the science, and inspired 
his countrymen with a taste for its study ; and various 
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Pythagoras. was one of the earliest and most success- 
ful cultivators of geometry. He was born about 580 
years before the Christian era; he studied under Thales, 
and by his advice travelled into Egypt, Here he is said 
to have consulted the columns of Sothis, on which that 
celebrated person had engraven the principles of geo- 
metry, and which were deposited in subterranean va- 
ses. A learned curiosity induced him to travel also 
into India ; and it is far from being improbable, that he 
was more indebted for his knowledge to the Brahmins, 
on the banks of the Ganges, than to the priests of 

Pythagoras, 
Born 580 
A. C. 

Egypt. On his return,. finding his native country a pythaso- 
prey to tyranny, he settled in Italy, and there founded dion sical 
one of the most celebrated schools of antiquity. . He is founded 
said to have discovered that in any right angled triangle, *out 550 
the square on the side opposite the right angle, is equal 
to the twowsquares on the sides containing it; and, on 
this account, to have sacrificed one hundred oxen, to 
express his gratitude to the muses. This, however, was 
incompatible with his moral principles, which led him 
to abhor the shedding of blood on any account what« 
ever ; and besides, the moderate fortune of a philoso. 
pher would not admit of such an expensive proof of his 
piety. The application which the Pythagoreans made 
of geometry gave birth to several new theories, such as 
the incommensurability of certain lines, for example, 
the side of a square, and its diagonal, also the doctrine 
of the regular solids, which, although of little use in it- 
self, must have led to the discovery of many proposi- 
tions in geometry. Diogenes Laertius has attributed to 
Pythagoras the merit of having discoyered,. that of all 
figures having the same boundary, the circle among 
alee figures, and the sphere among solid figures, are 
the most capacious: if this was so, he is the first on 
-record that has treated of isoperimetrical problems. 

2A ; 
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Democritus. 

Hippocra- 
tes, 380 
A.C. 
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The Pythagorean school sent forth many mathema- 

ticians ; of these Archytas claims attention, because of 
his solution of the problem of finding two mean pro- 
portionals; also on account of his heing one of the first 
that employed the geometrical analysis, which he had 
learnt from Plato, and by means of which he made 
many discoveries. He is said to have applied geome- 
try to mechanics, for which he was blamed by Plato ; 
but probably it was rather for applying, on the con- 
trary, mechanics to geometry, as he employed motion 
in geometrical resolutions and constructions. 

Democritus of Abdera studied geometry, and was a 
profound mathematician. From the titles of his works, 
it has been conjectured that he was one of the prin- 
cipal promoters of the elementary doctrine respecting 
the contact of circles and spheres, and concerning ir- 
rational numbers and solids. He treated besides of 
some of the principles of optics and perspective. _ 

Hippocrates was originally a merchant, but having 
no turn for commerce, his affairs went into disorder ; 
to repair them, he came to Athens, and was one day 
led by curiosity to visit the schools of philosophy: 
There he heard of geometry for the first time; and as 
probably there is a natural adaptation of certain minds 
to particular studies, he was instantly captivated with 
the subject, and became one of the best geometers of 
his time. He discovered the quadrature of a space 
bounded by half the circumference of one circle, and 
one fourth the circumference of another, their convexi- 
ties being turned the same way. This figure, called a 
lune, he shewed to be equal to a right angled triangle 
having its sides about the right angle equal, and the 
remaining side equal to the common chord of the two 
ares ; and thus he was the first that proved a curvilineal 
to be equal to a rectilineal space. But although a kind 
of quadrature, it cannot be compared as a discovery 
with the quadrature of the parabola found afterwards 
by Archimedes: the former is merely a geometrical 
trick, which leads to nothing further; but the latter 
was an important step in the progress of the science. 
Hippocrates attempted the quadrature of the circle, but 
if ns mode of reasoning has been correctly handed 
down to us, he committed a blunder: this is the oldest 
pasa in geometry upon record. On the other 
and it must be mentioned to his credit, that he first 

proved the duplication of the cube to depend on the 
finding of two mean proportionals between two given 
lines: (See Introduction to Conic Sections.) He 
was also the first that composed Elements of Geometry, 
which, however, have been lost, and are only to be re- 

" gretted, because we might have learnt from them the 

Bryson and 
Antiphon. 

state of the science at that period. It has been said 
that, notwithstanding his want of success in commerce, 
he retained something of the mercantile spirit: he ac- 
cepted money for teaching geometry, and for this he 
was expelled the school of the Pythagoreans. This of- 
fence we think might have been forgiven, in consi- 
deration of his misfortunes. 

Two geometers, Bryson and Antiphon, appear to 
have lived about the time of Hippocrates, and a little 
before Aristotle. _ These are only known by some ani- 
madversions of this last philosopher on their attempts 
to square the circle. It appears that before this’ time, 
geometers knew that the area of a circle was equal to a 
triangle whose base was equal to the circumference, 
and perpendicular equal to the radius. 

_ Having briefly traced the progress of geometry du- 
ring the two first ages after its introduction into Greece, 
we — now to the origin of the Platonic school; 

GEOMETRY. 
which may be considered as an gera in the history of 
the science. Its celebrated founder had been tke dis. . 
ciple of a philosopher (Socrates) who set little value on Flatonie 
geometry ; but Plato entertained a very different opi- founded 
nion of its utility. After the example of Thales and about 40 
Pythagoras, he travelled into Egypt, to study under A.C. — 
the priests. He also went into Italy, to consult the fa- 
mous Pythagoreans, Philolaus, Timaus of Locris, and 
Archytas, and to Cyrene to hear the mathematician 
Theodorus. On his return to Greece, he made mz 
matics, and especially etry, the basis of his ins 
structions. He put an inscription over his school, fora 
bidding any one to enter, that did not understand geo- ' 
metry ; and when questioned concerning the probable 
employment of the Deity, he answered, that he geome- 
trized continually, meaning no doubt that he governed 
the universe by geometrical laws. | 

It does not appear that Plato composed any work Inventic 
himself on mathematics, but he is reputed to have in- of geom 
vented the Geometrical Analysis: (See Anatysts,) — 
The theory of the Conic Sections originated in this 
school; some have even supposed that Plato himself 
invented it, but there does not seem to be any sufficient 
ground for this opinion. See Conic Sections. 

A third discovery due to the Platonic school was that Of geor 
of the geometrical loci ; when the conditions which de- trical loci. 
termine the position of a point are such as to admit of 
its being any where in a line of a particular kind, but 
do not admit of its being out of that line, then the line 
is called the locus of the point: Thus, if one end of a 
straight line of a given length be at a given point, the 
locus of the other end will be the circumference of a 
given circle: Again, if the base of a triangle of a given 
area be given in position and magnitude, the locus of 
its vertex will be a given straight line, which will be 
parallel to the base ; also, if the base of a triangle be 
given in position and gt ca and its vertical angle 
be given in magnitude, the Jocus of its vertex will be 
the circumference of a given circle: all this is evident 
from the elements of geometry. Geometrical loci, con- 
sidered merely as speculative truths, are interesting; 
but their chief value arises from their utility in the re- 
solution of problems, of which, in general, they suggest 
the most elegant solutions. See Locus. 

The celebrated problem concerning the duplication puplica 
of the cube, acquired its celebrity about the time of of the eu 
Plato. Its origin, however, was earlier; for it ap] q 
that Hippocrates had reduced it to the determination 
of two mean proportionals between two given lines ; 
but it had not then excited much attention amon 
meters. We have already given its history in the in- 
troduction to Conic Sections. Plato himself gave a 
solution, and it was also resolved by Archytas, Eu- 
doxus, Eratosthenes, and Menechmus. The solutions 
of eleven of the ancient geometers, are preserved in 
Eutocius’ commentary on Archimedes, de Sph. et Cyl. 

It is probable that the érisection of an angle, a pro= mo 
blem of the same difficulty as the duplication of the of an 
cube, was likewise considered in the Platonic school, 
There is no absolute testimony of its being so ancient ; 
but, according to the natural progress of the human 
mind, it must have occurred as soon as aS« 
sumed the form of a science; for the transition from 
the bisection of an arc to its division into three, or any 
number of equal parts, or into parts which have a given 
ratio to one another, is easy. The quadratrix, a curve 
almost as old as the time of Plato, appears to have been 
invented with a view to the solution of the problem in 
its most general form. One difficulty in the problems 
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of doubling a cube, and trisecting isecting an angle, must have 
arisen i the tate f resolving them by 
straight lines and circles alone ; and of this the ancient 

metrical analysis gave no certain indication. The 
modern analysis teaches how to resolve every such pro- 
blem, and also shews by what lines it may be effected, 

These discoveries must be senbuted to Hae Flatanie 
achool in general ; for it is impossible to say with whom 
each pa nt Some of advanced years frequented. the 
school, as friends of its celebrated head, or out,of respect 
for his doctrines ; and others, chiefly young ns, as 
disciples and pupils. Of the first class were Laodamus, 
Archytas, an ewtetus. Laodamus was one of the 
first to whom Plato communicated his method of ana- 
lysis, before he made it public; and he is said by Pro- 

us to have profited greatly by this instrument of dis- 
covery. Archytas was a Pythagorean. of extensive 
knowledge in geometry and mechanics. He had a great 
friendship for Plato, and frequently visited him at 
Athens ; but in one of his voyages he perished by ship- 
wreck. Theetetus was a heh citizen. of Athens, anda 
friend and fellow-student of Plato under Socrates, and 
Theodorus of Cyrene, the geometer. He appears to 
have cultivated and extended the theory of the regular 
solids, 

The progress that geometry had then made, from the 
time of Hi pocrates of Chic, required, that the ele- 
ments of the science should be new. modelled. This 
was done by Leon, a scholar of Neoclis, or Neoclide, a 
piilosaphes who had studied under Plato. To Leon 

been ascribed also the invention of that part of the 
solution of a problem called its determination, which 
treats of the limits, or the cases in which it is possible. 
Eudoxus of Cnidus was one of the most celebrated of 
the friends and contemporaries of Plato. He generali- 
zed many theorems, quulthereby greatly advanced geo- 
metry. It is believed that he cultivated the theory of 
the conic sections; and its invention has been attribu- 
ted to him. . He resolved the problem of the duplica- 
tion of the cube; and itis to be regretted that. Euto- 
eius, who despised his solution, has not thought fit. to 
record it with the others, in his Commentary on Archi- 
medes. Diogenes Laertius has attributed to him the 
invention of curve lines in general; from which we 
may infer, that other curves than the conic sections 
were known in the school of Plato. Archimedes says, 
in the beginning of his treatise on the sphere and cy- 
linder, that Eudoxus found the measure of the pyramid 
and cone, and that he had treated of solids ; and others 

in have supposed, that he was the author. of the 
a of proportion as given in the fifth book. of Eu- 
clid’s Elements. 

Passing over various geometers who are said to have 
distinguished themselves, but of whom hardly any 
thing more than the names are now known, we shall 
only mention Menzchmus, and his brother Dinostratus. 
The former extended the theory of conic sections, in- 

s,. somuch that Eratosthenes seems to have given him the- 
honour of their discovery, calling them the curves of 
Menechmus. His two solutions of the problem of two. 
mean Bp tbe, are a proof of his geometrical skill, 
Several discoveries have been given to Dinostratus; but 
he is chiefly known by a property which he discovered 
of the quadratriz, a curve, supposed to have, been. ins 
vented by Hippias of Elis. 

After the death of Plato, his.school’ was divided into- 
two, which, upon some points, held opposite sentiments,. 
but agreed in regarding a knowledge of the mathema-~ 
tics as absolutely necessary to such.as would study phi« 
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losophy. Thus the geometrical theories which had been 
cultivated with so much ardour in his lifetime, still con- 
tinued to make progress. Xenocrates, the successor of 
Plato after Speusippus, wrote on geometry and arith. 
metic. The prifcipal geometers were all bred in the 
Platonic schoo], and among these probably we ought 
to reckon Aristeeus, who is now. little known, because 
his works are lost: we learn, however, from Pappus, 
that he was ms of the ancients who had made the most 

ess in their sublime geometry. He composed a 
Saitioe on solid Joci, in Gra hocks. mods ariother teenie 
sections, also in five books, which last contained the 

eatest part of what was afterwards given by Apol- 
onius in the first four books of his work. Pappus 
placed this work after the conics. of Apollonius, in 
the order of study which he prescribed to his son: 
This shews that it was a profound theory, and supposed 
the doctrine of conics to be previously known. He is 
reputed to have been the friend and preceptor of Euclid. 

The progress of geometry among the Peripatetics was 
not so brilliant as it had been in the school of Plato, 
but the science was by no means neglected, The suc- 
cessor of Aristotle composed sevetel works relating to 
mathematics, and particularly a complete history of 
these sciences down to his own time: there were four 
books on the history of geometry, six on that. of astro- 
nomy, and one on that of arithmetic. What a treasure 
this would have been, had. we now possessed it! 

The next remarkable epoch in the history of geome- 
try, after the time of Plato, was the establishment of the 

ool of Alexandria, by Ptolem 

History. 

Xenocratess 

Aristeus. 

School of 
Alexandria: 

Lagus, about 300 founded 
years before the Christian era. This event was highly 3° -- © 
propitious to learning in general, and particularly to 
every branch of mathematics then known ; for the whole 
was then cultivated with as much attention as had been 
bestowed on geometry alone in the Platonic school. 
It was here that the celebrated geometer Euclid flou- Buclid 
rished under the first of the Ptolemies : his native place flourished: 
is not certainly known, but he appears to have studied 
at Athens, under the disciples of Plato, before he sets 
tled at Alexandria. Pappus, in the introduction to the 
seventh book of his Collections, gives him an excellent 
character, describing him as gentle, modest, and be-. 
nign towards all, and: more especially such as. cultis 
vated and improved the mathematics. Thezg is an 
anecdote recorded of Euclid; which seems ¢o,shew he 
was not much of a courtier: Ptolemy. Philadelphus 
having asked him whether there was. any easier way 
of studying geometry than that commonly taught ; his. 
reply was, “ there is no royal road to geometry.” This 
celebrated man composed treatises on various branches 
of the ancient mathematics, but he is best known: by 
his Elements, a work on etry and arithmetic, in 
thirteen books, under which he has collected all the éle« 
mentary truths of geometry, which had been found be+ 
fore his time. The selection and arrangement. have 
been made with such judgment, that, after a period of ’ 
2000 years, and notwithstanding the: great additions 
made to mathematical science, it is still generally allowed 
to be the best. elementary work on geometry, extant. 
Numberless treatises. have been written since the revi- 
val of learning, some with a view to improve, and’ 
others to supplant the work of the Greek geometer; but 
in this country, at least, they have been generally ne- 
lected and forgotten, and Euclid maintains, his place 

in our schools, 

280 A, €.. 

Of, Euclid’s Elements, the first four books treat. of pyctid’s 
the properties of plane figures; the fifth contains the Elements. 
theory of proportion; and the: sixth its application to 



History. 

— 

Euclid's 
Elements of 
Geometry. 

188 | 
plane figures ; the seventh, eighth, ninth, and tenth 
relate to arithmetic, and the doctrine of incommensu- 
rables ; the eleventh and twelfth contain the elements 
of the geometry of solids ; and the thirteenth treats of 
the five regular solids, or Platonic bodies, so called be- 
cause they were studied in that celebrated school : two 
books more, viz. the fourteenth and fifteenth, on regu- 
lar solids, have been attributed to Euclid, but these 
rather appear to have been written by Hypsicles of 
Alexandria. 

It is only the first six, and the eleventh and twelfth 
books, that are now commonly taught in the schools ; 
for the books on arithmetic have been superseded by 
the modern theories of algebra, and the regular solids 
have long ceased to be particularly interesting: they 
may be compared to mines which have been abandoned 
because the produce was not equal to the expence of 
working them. Euclid’s Elements have had a number 
of commentators ; the earliest was Theon of Alexan- 
dria, who lived about the middle of the fourth century. 
Proclus also has given a commentary on the first book, 
which is only valuable on account of the information it 
contains respecting the history and metaphysics of geo- 
metry. After the revival of learning, the Elements of 
Euclid were first known in Europe, through the me- 
dium of an Arabic translation ; from this it was deci- 
phered and translated into Latin, by Athelard in Eng- 
land, and Campanus in Italy, about the same time, in 
the 12th or 13th centuries. Athelard’s translation ex- 
ists only in manuscript, in some libraries ; that of Cam- 
panus seryed as the basis of the greater part of the La- 
tin translations, made about the end of the 15th and 
the beginning of the 16th centuries. The editio prin- 
ceps is'that which Ratdolt of Augsburg, a celebrated 
printer, gave in 1482, at Venice, in folio; the Greek 
text did not appear until 1533, when it was printed at 
Basle, by J. Hervage, under the care of J. Gryneus. 

* The earliest English edition is that of Bilingsley, in 

Euclid’s 
Data, 

1570: But the history of the various editions of this 
work, either in whole or in part, that have been pub- 
lished in all countries, in which science has been culti- 
vated, is far too extensive to find a place here. The 
curious reader may find a copious list in the second 
volume of the Bibliotheca Mathematica, by Murhard. 
At present, the edition of Euclid most esteemed in this 
country, is that of the late Dr Simson of Glasgow, 
which contains the first six and the eleventh and twelfth 
books, and the book of Euclid’s Data. We have lately 
seen the first volume of an edition in the original Greek, 
accompanied with a Latin and French translation by 
Peyrard, a French professor of mathematics, and au- 
thor of a French translation of Archimedes ; it gives 
the original text as exhibited in a great number of 
manuscripts, and on this account it must be extremely 
valuable. 

Besides the Elements, the only other entire geometri- 
cal work of Euclid that has come down to the present 
times, is his Data. This is the first in order of the 
books written by the ancient geometers to facilitate the 
method of resolution or analysis. In general, a thing 
is said to be given, which is actually exhibited, or can 
be found ; and the propositions in the book of Euclid’s 
Data, shew what things can be found from those which 
a scams are already known. 
_ We learn from Pappus of Alexandria, that'there’ex- 
isted four books by Euclid on Conic Sections, and two 
concerning Loci ad Superficiem ; these were curves of 
double curvature. But his most profound work, and 
that of which the loss is most regretted, was his three 
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books on Porisms, which Pappus says were a most art~ 
ful collection of many things that relate to the analysis 
of thé more difficult and general problems. We- 
explain this subject under the word Porrsm.  Proclus © 
cites another work of Euclid’s, which he entitles, De 
Divisionibus. This probably treated of the division of 
figures. These are all the known etrical writings 
of Euclid:—his other works do not belong to this 
place. See Evctip. brid Morbi at 

In the order of time, Archimedes is the next of the Arch 

and in particular geometry. The most difficult part of 
the science is that which relates to the areas 
lines, and to curve surfaces. Archimedes applied his 
fine genius to this subject, and he laid the foundation , 
of all the‘ subsequent discoveries relating to it. His 
writings on geometry are numerous. e have, in 
the first place, two books on the sphere and cylin« 
der ; these contain the beautiful discovery, that the 
sphere is two-thirds of the circumscribing cylinder, 
whether we compare their surfaces, or their solidities, 
observing that the two ends of the cylinder are con- 
sidered as forming a part of its surface. He likewise 
shews, that the curve surface of any segment of the 
cylinder between two planes perpendicular to its axis, 
is equal to the curve surface of the corresponding seg- 
ment of the sphere. Archimedes was so much pleased 
with these discoveries, that he requested after his death 
that his tomb might be inscribed with a sphere and 
cylinder. ; 

His book on the Measure of the Circle, is a kind of 
supplement to those on the sphere and cylinder. In 
this, he demonstrates that any circle is to a trian, 
having its base equal to the circumference, and its 
height equal to the radius; and he proves, that -if the 
diameter of a circle be reckoned unity, the circumfe- 
rence will be between 342 and 349. The «principles 
laid down by Archimedes were sufficient to carry the 
approximation to any degree of nearness; but he 
pears to have aimed at nothing more than a sim r @ 
rule, sufficiently accurate for the common concerns of 
life. vats 

His treatise on Conoids and Spheroids relates to the 
solids generated by the conic sections revolving about 
their axes: those prodtced by the rotation of the para~ 
bola and hyperbola, he called Conoids ; and such as are i 
generated by the revolution of the ellipse about either 
axis are his Spheroids. Here he com the area of 
an ellipse with that of a circle ; he also proves that the 
sections of conoids and spheroids are conic sections,’ 
and he treats of their tangent planes. He proves, for 
the first time, that a parabolic conoid is equal to three’ 
times the half of a cone of the same base and altitude, 
and he also:shews what is the ratio of any segment of a) 
hyperbolic conoid, or of a spheroid to a cone of the : 
same base and altitude. His reasoning is a model of ~~ 
accuracy; and it exhibits the true spirit of the ancient e 
synthetic method; it is however exceedingly prolix 
and difficult, insomuch that few will have patience to: 
follow the steps of the venerable mathematician, more 
especially as the same conclusions may be found ‘with . 
equal certainty by the modern analysis; at an infinitely’ " 
less expence of thought. Ce ae 

His treatise on Spirals treats of a curve which was 
the invention of his friend Conon, who it seems had Cone 
found its properties, but died before he had time to in= 
vestigate their demonstrations: these Archimedes has’ 
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% supplied. ‘The whole subject is, however, so much 
his: own, that what is te the spiral of Conon, is 
ustially called the spiral of Archimedes. He has also 

ited Of the Equilibrium Planes, or of their centres 
: avity, in two books; and next’Of the Quadrature of 
Me Porchota This is the first complete quadrature of 
a curve that was ever found. He here shews, that 
the area of any ent of a parabola cut off by a 
chord, is two-thirds of the circumscribing parallelo- 

, and this he proves by two different methods. 
is Arenarivs was written to evince the possibility 

of expressing, numbers, the grains of sand that 
might fill the whole space of the universe. Here 
he introduces a of a geometrical Sa 
sion, that has since been made cae a eras ; the 
th of logarithms ; but it wou going too far to 
‘sips that Archimedes had made any approach to 
that valuable invention. This tract is. valuable, not on 
account of the subject on which he treats, but because 
of the information it contains ecting the ancient 
astronomy, and the application which it gives of the 
Greek arithmetic. In addition to the works we have 
enumerated, there is a treatise on bodies which are car- 
ried on a fluid, in two books, and a book of Lemmas, 
which is a collection of theorems and problems, curious 
in themselves, and useful to the geometrical analysis. 

’ These are all the writings of Archimedes now extant, 
but many have been lost. , 

The writings of Archimedes are the most precious 
relict of the ancient geometry: they shew to what an 
‘extent such a genius as his could carry its method of 
demonstration ; but they likewise prove, that there 
were certain limits beyond which it Lacinha inapplica- 
ble, on account of the unwieldiness of the machinery. 
In general, the’ pro, of discovery is slow; but 
Archimedes took up the subject where men of ordin 

ities were ata stand, and, by the vigour of his 
mind, anticipated the labour of ages: he was undoubt- 
edly the Newton of antiquity. 

tocius has written a commentary on a part of the 
works of Archimedes, viz. on the books De Sphera et 

lindro, de dimensione circuli et de aquiponderantibus. 
th the year 1543, Nicolas Tartalea translated from 

' Greek into Latin, and published at Venice, the treatises 
1. De Centris Gravium, &c. 2. Quadratura Parabole. 
8. De Insidentibus aque, liber primus ; and, in'1555, 
the two books De Insidentibus* aque appeared at 
Venice. In 1543, an edition of the works of Archi- 
medes was published at Basle, with the Latin trans- 
lation of Seki of Cremona, and revised by Regimon= 
tanus. In this, the two books De Insidentibus in 
Fluido, and the Lemmata were wanting, but it con- 

tained the commentary of Eutocius in Greek and 
Latin. Other editions of his works, or parts of them, 
have been given by Commandinus, Renault, Greaves 
and Foster, Borelli, Barrow, Maurolicus, Wallis, some 
with commentaries ; but these are in a manner super- 
seded by the Oxford edition of Torelli in Greek and 
Latin, printed in 1792, and the French translation of 
Pp in 4to and 8vo, the latter printed in 1808. 
For farther information respecting this geometer, see 
ARCHIMEDES, | me 

__ Eratosthenes flourished in the Alexandrian school, 
about the time of Archimedes: his extensive acquire- 
ments in all branches of knowledge induced the third’ 

_ Ptolemy to make him his librarian. As a geometer, he 
might rank with Aristeus, Euclid, and Apollonius. 

come down to us in Eutocius’ Commentary on. Archi- 
medes; and we find it recorded in Pappus, that he 
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His construction of’ the duplication of the: cube, has - 
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wrote two books on a branch of the Y pits bepe analy- _ History. 
sis, which were entitled De Locis ad medielates ; these 
appear to have been conic sections. There is an arith- 
metical invention attributed to him, by which the prime , 
numbers may be determined. Its. nature has been de- 
scribed in our article ArttuMetic, page $72. It may 
be presumed that Eratosthenes composed many works; 
one is said to have been on the conic sections, and 
others on astronomy, but these are now completely lost. 

About the time that Archimedes finishe 
another geometer of the highest order appeared. This 240 A.C. 
was Apollonius of Perga, a town in Pamphylia. He 
was born towards the middle of the third century, be~ 
fore the Christian era, and he flourished principally un- 
der Ptolemy Philopater, or towards the el of that 
century. He studied inthe Alexandrian school under 
the successors of Euclid ; and so highly esteemed were 
his discoveries, that he acquired the name of the Great 
Geometer. It is mortifying to reflect, that sometimes 
consummate abilities are aio ed with great moral de- 
fects ; Apollonius had a mind of the highest order, yet 
he was vain, jealous of merit in others, and always dis« 

sed to detraction. He was, however, one of the most 
inventive and profound writers that has treated of the 
mathematics, and it was in a great measure from his 
‘works that the true spirit of the ancient geometry was 
to be learnt. In the introduction to our article Conie 
‘Sections, we have had occasion to Yaar of his trea- 
tise on that subject ; which contributed principally to his 
celebrity. The most material of his other works were 
‘the following treatises: 1. On the Section of a Ratio; 
2. On the Section of a Space; 3. On Determinate 
Section ; 4. On Tangencies ; 5. On Inclinations; 6. On 
Plane Loci: The nature and contents of each of these 
has been icularly described in our article on ANa= 
LYSIS. e have understood that Peyrard, the learned 
French editor of the works of Euclid and Archimedes, 
had it in contemplation to give French translations of 
the writings of Apollonius, as well as the other ancient 

eters, as far as they have been preserved ; but we 
ear that the state of France is not likely to be soon fa- 
vourable to the execution of his views. 

The names of several mathematicians of antiquity 
contemporary with Archimedes and Apollonius, ive 
come down to us. Apollonius has addressed the three 
first books of his conics to Eudemus of Pergamus, and 
speaks of him as a good judge in these matters, but he 
being dead before the fourth book’ was finished, Apol« 
lonius addressed it to Attalus. He says, in his first ad- 
dress to Eudemus, that Naucrates had instigated him 
to study the conics ; and in that which precedes the se- 
cond book, he requests Eudemus to communicate it to 
Philonides of Ephesus, 

It appears that there was a geometer named Trasi- 
deus, who c mded with Conon of Samos on the 
conic sections, and another Nicoteles the Cyrenean, 
who animadverted on some mistakes committed by Co- 
non. Here, then, are five or six geometers besides 
Apollonius, who all cultivated the theory of. conics. 
The regret which Archimedes expressed for the loss of 
Conon, gives us reason to think highly of him; but 
this is almost the only ground upon which we can form 
an idea of his skill as a geometer. 

* Dositheus was also a friend of Archimedes, who ad- 
dressed to him several of his works. It is probable 
that Nicomedes, the inventor of the conchoid, lived Nicome- 
about the period at which we are now arrived. This des. 
curve, and: the application he made of it to the finding 
of two mean proportionals, are the only vestiges that 
now remain of his labours, 

his career, Apollonius, 
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History. As we descend towards. the commencement of the 
—_— Christian era, we find a numerous list of mathemati- 

cians, most of whom are chiefly known as cultivators 
of astronomy, and some as writers on geometry. In 
this number were Geminus of Rhodes, who composed 
a work called Enarrationes Geometricew, which consist« 

ed of six books; Philo, who gave a solution of the 
problem of two mean proportionals ; Possidonius, who 
was a geometer, an astronomer, a mechanician, and a 
geographer. Dionysiodorus, who resolved a difficult 
problem of Archimedes, namely to divide a hemi- 
‘sphere in a given ratio by a plane parallel to its base ; 

Theodosius, and Theodosius, the author of an excellent treatise on 

504.C. Spherics, in three books, which has been preserved, and 

which constitutes 2 part of the precious remains of the 
ancient geometry. 

The astronomer and geometer Menelaus of Alexan- 
dria, lived in the second century of the Christian era: 
he composed a treatise on Trigonometry, in six books; 
and another on Spherics, in three books, “which is 
still extant. He appears also to have treated of the 
geometry of curve lines. 

Possido« 
nius. 

Menelaus. 

Ptolemy. The astronomer Ptolemy must be reckoned among 
PEN * 4 the geometers of the second century. His work on 

UD. ie 
Optics, which however is now lost, * is supposed 
to have contained some beautiful applications of geo- 
metry. . 

There were several geometers who flourished in the 
period of the three or four first centuries of the Chris- 
tian era; but the exact time of, each is not certainly 
known; as Serenus of Antissensis, who wrote on cy- 
linders and cones ; Hypsicles of Alexandria, who wrote 
two books on regular.solids ; Perseus Citticus, the in- 
ventor of certain lines called x yep which were 
curves made by the section of a plane and a solid, form- 
ed by the revolution of an arc of a circle about a given 
axis. Philo of Thyaneus, who appears to have treated 
of certain curves, which were also considered by Mene- 
Jaus, but whose nature is not now known. Pappus 
also mentions Demetrius of Alexandria, as the author 
of a work which treated of curves, and hence it has 
been conjectured that the ancients had gone farther 
into this,subject than has been generally supposed. 
We are now come to the period when learning be-~ 

gan to decline, so that instead of brilliant discoveries, 
and original treatises, we have only commentaries and 
annotations on the works of former times, a presage of 
the approach of ignorance and barbarism. Of this na- 

Pappus, ture were the works of Pappus, and Theon of Alex. 
A, D. 330.. andria, two mathematicians who lived towards the end 

of the fourth century. The former of these, however, 
ranks in a higher class, on account of the genius dis. 
played in his writings. Geometry is particularly obli- 
ged to him for his Mathematical Collections, which 
originally consisted of eight books ; but of these, the 
first and half of the second are now lost. He seems to 
have intended to collect, into one body, several scatter- 
ed discoveries, and to illustrate and complete, in man 
places, the writings of the most celebrated mathemati- 
cians, in particular Apollonius, Archimedes, Euclid, 
and Theodosius ; for this purpose he has given a mul« 
titude of lemmas, and curious theorems, which they had 
supposed known ;. and he has also described the diffe- 
rent attempts which had been made to resolve the 
more difficult problems, as the duplication of the cube, 
and the trisection of an angle. The preface to his se- 

147, 

Serenus 

Hypsicles, 

* A Latin translation of the Optics of Ptolemy has lately been discovered’ in the Royal Library at: Paris. M. Le Chevalier 
Delambre, who mentioned to the Editor this curious fact, ‘has given an analysis of the work in the Connoissances des Tems for 1816, 
See our article Ortics. En, 
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venth book is inestimably precious, for it has preserved 
from oblivion many analytical works on ¢ try, of 
which we should otherwise-have been entirely ignorant, P 
The abridgment which he has given of these is all that 
remains of the greater number ; yet it has served to give 
a continuity to the history of geometry, and to inspi 
modern mathematicians with a high opinion of the 
theories of the ancients. In fact, such of their geome- 
trical writings as have descended to our times are meres 
ly elementary ; their more recondite works have either 
been entirely lost, or are only known by the account 
which Pappus has given of them. The books that ree 
main of Pappus have suffered much from the injuriesof __ 
time ; there are many inaccuracies, and some passages ; 
so mutilated as to be hardly intelligible. The original 
Greek, except some extracts, has never been che 
The only translation that has been given, at is by 
Commandinus, was published at Pesara in 1588, and 
again, with little variation, in 1660, at Bol Com- % 
mandinus appears to have had access to only one ma- i 
nuscript, which wanted the first two books, and through- 
out was very faulty. There are, however, several. ma- \ 
nuscripts of Pappus in the libraries; the university of i 
Oxford possesses two; one has half of the second book, : 
and this part was published, with a Latin translation, in 
1688, by Dr Wallis, It treats of arithmetic, so that 
probably the first two books treated of this subject. 

e university has already conferred. a great-favour on 
geometrical science, by the elegant editions it has given 
of Euclid, Apollonius, and Peni ead ras and it is to’be 
wished that the obligation were increased by an edition 
of Pappus. Our limits will not admit. of a detailed 
statement of the contents of this valuable work ; some 
account of it may be seen in Dr Hutton’s Mathematical 
Dictionary, and also in Dr Traill’s Life of Simson. 

Theon, the associate of Pappus in the Alexandrian ‘1 
school, wrote Scholia, or Notes on Euclid, which —_ 
mandinus has given in one of his Latin editions of that 
author. He is supposed, however, to have ly vie 
tiated the text; and Dr Simson, the learned editor of 
Euclid, has bestowed great labour in freeing it from 
what he supposed to be Theon’s interpolations. 

Theon had a beautiful and accomplished daughter, 
named Hypatia, who cultivated geometry ; and so learn= 1 
ed was she in the science, that she was judged worthy Died 
to succeed her father in te ks tg a Be She 
wrote commentaries on. onius and Diophantus, 
which are now lost. It is infinitely to be lamented that 
so exalted a being should have had so tragical a fate, 
This woman, the ornament of her sex and of human na- 
ture, fell a sacrifice to the blind fury of a fanatical mob, 
about the beginning ot the fifth century. t 

The philosopher Proclus, the chief of the Platonics 
at Athens, transferred thither, in some degree, the seat 
of the mathematical sciences, towards the middle of the 
fifth century ; although he did not extend .geometry, 
yet he held it in esteem, _ His very. prolix commentary 
on the first book of Euclid, has made us acquainted. 
with many traits in the history of the ancient geometry, 
and excited a regret that he did not extend it to the res 
maining books. Proclus was succeeded. in his school 
by Marinus of Neapolis, who formed with Isidore of Mari 
Miletus and Eutocius of Ascalon, a kind of succession, pro 
which brings the history of ry downto the reign 
of Justinian. Marinus wrote a ce to Euclid’s book 
of Data, which Dr Simson has rejected in his edition 
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as of no use. Isidore is said, by Eutocius, to have in- Mahomet Al-Bagdadi, (of Bagdad,) the author of an History. 
vented an instrument for describing a parabola, by con- elegant work on mensuration, which has been transla. “—~-— 
eromme, : J ted and published in 1570; and Alhazen, the celebra- Bagdadin. 
__ It would appear that Diocles lived about this period ; 
he was the inventor of the cissoid, a curve contrived 
for the purpose of ng two mean proportionals. 
Eutocius also attributes to this geometer a solution of 
the Archimedean problem concerning the division of 

‘a sphere, which we have already noticed ; it is highly 
ereditable to him, and shews that he was skilful in the 
ancient analysis. We may place Sporus, and his mas- 
ter Philo, about this period ; the former gave a solu- 
tion of the problem of two mean proportionals, and the 
latter extended Archimedes’ approximation of the ratio 
of the diameter to the circumference of a circle, as far 
as 10,000th parts, , ; 

' The labours of Proclus, and the eters that fol- 
lowed him, were the last rays which the ancient ma- 
thematics scattered upon Chedai The long night 
of ignorance which elapsed from this time, until the de- 
struction of the Greek empire, produced merely ele- 
men writers, such as in better times would scarce 
have deserved the name of mathematicians. The school 
of Alexandria, however, yet existed, and the brilliant 
times of Euclid and Apollonius might have been re- 
newed, had it not been for the troubles which agitated 
the East. The taking of Alexandria by the Saracens, 

ve a mortal blow to the sciences, not only in that ce- 
febrated capital, but also Prougl out the Greek empire. 
This happened in the year 640 A.D. The Alexandrian 
library, a treasure of inestimable value, was delivered to 
destruction, and the finest monument of human ge- 
nius, the accumulated store of knowledge produced by 
the exertion of the most enlightened minds in many 
ages, was expended in heating the public baths of the 
city. See ALEXANDRIA. ; ee 

~ It is consoling to reflect, that although the followers 
of Mohammed, at this period, destroyed the sciences, 
yet they afterwards were entitled to the gratitude of 
owe , for the care with which oe cherished them. 

ithin less than a century, we find the Arabs cultiva- 
ting astronomy and geometry. Many of the Greek ma- 
thematicians, chiefly such as treat of astronomy, as 
Euclid, Theodosius, Hypsicles, Menelaus, were trans- 
lated into’ Arabic in the reign of Almamon, or soon 
after ; they even then began to study the more sublime 
geometry, for the four first books of the conics of Apol- 
lonius were translated by order of that enlightened 
prince. Ata later period, the remaining books were 
translated, also Archimedes’ treatise on the sphere and 
cylinder, and probably his other works ; and it deserves 
to be remarked, that the Arabs cite several works of the 
Greek geometers, concerning which we know nothing ; 
a8 a treatise on parallel lines, another on triangles, and a 
third on the division of the circle. Weare indebted to 
the Arabs for the form under which trigonometry is 
now known. Ptolemy had greatly simplified the theory 
of Menelaus, yet he employed a laborious rule, called 
the rule of six quantities. 

Geber ben Aphla, who lived in the 11th century, 
substituted, instead of the ancient method, three or four 

_ theorems, which are the foundation of modern trigono- 
metry. The Arabs also simplified tri etrical cal- 

_ culation, by substituting the sines of arcs, instead of 
_ the chords of the double arcs ; and this was even one 
_ of their earliest inventions, for it is found in the writ- 
ings of Albatenius, who flourished about the year 880 

our era. The names of many Arabian eometers are 
known, we shall, however, only mention ‘Bagdadin, or 

ted author of a work on optics, which shews him to have 
been an excellent geometer. In general, the Arabian 
geometers had little invention, they were almost all 
compilers or commentators on the ancients, 

Persia has also had its geometers. The most cele- 
brated was Nassir-Eddin Al-Tussi ; he wrote a learned 
commentary on Euclid, which was printed in 1590 at 
the ae of the Medici. He also revised_the conics uf 
Apollonius, and wrote a commentary on the subject ; 
this was useful to Dr Halley, in restoring the fifth, 
sixth, and seventh books of that precious work. The 
geometer next in esteem was Maimon-Reschid: he 
Wrote a commentary on Euclid, and is said to have in- 
dulged in a singular whim: he had conceived such 
an affection for one of the propositions of the first book 
of the Elements, that he wore the diagram as an ovna- 
ment embroidered on his sleeve. Geometry has, in mo- 
dern times, been respected among the Persians, but they 
have not made any improvements inthe science. The 
traveller Chardin has given some traits of the pedantry 
of their literati. ‘« They have given,” says he, “a name 
to every proposition. of the Elements. “They call the 
47th proposition of the first book of Euclid ‘the figure 
of the bride, probably because it is to become the mo- 
ther of a humerous progeny of other theorems. The 
48th proposition, again, they call the bride’s sistor; 
and they, with reason, denominate geometry the difficult 
science. 

‘The Turks have not altogether neglected geometry. 
Tn.the libraries of Constantinople, the greater number of 
the Greek mathematicians may be found translated into 
Arabic, and some into the Turkish language ; but it 
does not appear that they pay attention to any thing 
beyond what is contained in Euclid’s Elements, and ine 
indeed they have never made one discovery in the 
sciences, : 

There are hardly any traces of geometry among the 
aneient Hebrews. Every one knows that when Solo- 
mon’s temple was built, Hiram king of Tyre furnished 
architects and navigators, a proof that geometry must 
then have been very little known in Palestine. “It was 
not until the second dispersion among the nations that 
they began to cultivate the sciences. In the ninth 
century, the Jews, after the example of the Arabians, 
began to translate the Greek geometers into their lan- 
guage; but they have discovered nothing whatever in 
geometry. 

The researches of the learned have brought to light 
astronomical tables in India, which must have been 
constructed by the principles of geometry ; but the pe- 
riod at which they have been formed has by no means 
been completely ascertained, Some are of opinion, that 
they have been framed from observations made at a 
very remote period, not less than three thousand 
years before the Christian era; and if this opinion be 
well founded, the science of geometry must have been 
cultivated in India to a considerable extent, long 
before the period assigned to its origin in the West : 
so that many of the elementary propositions may have 
been brought from- India to Greece. - The Hindoos 
have a treatise called the Suryd Sidhanta, which pro- 
fesses to be a revelation from heaven, communicated 
to Meya, a man of great sanctity, about four. million 
of years ago; but setting aside this fabulous origin, it 
has been supposed to be of great antiquity, and to 
have been written at least two thousand years before 
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the Christian era. Interwoven with many absurdities, 

this book contains a rational system of trigonometry, 

which differs entirely from that first, known in Greece 

or Arabia: In fact, it is founded on a geometrical theo- 

rem, which was not known to the mathematicians of Eu- 

rope before the time of Vieta, about two hundred years 

ago. And it employs the sines of arcs, a thing un- 

known to the Greeks, who used the chords of the 

double arcs. The invention of sines has been attribu- 

ted to the Arabs, but it is possible that they may. have 

received this improvement in trigonometry, as well as 

the numeral characters, from India. " 

According to the natural progress of knowledge, the 

sciences of astronomy and geometry must have been 

long cultivated, and carried to some degree of perfec- 

tion, before a system of trigonometry would be formed ; 

we may therefore infer, that geometry had an earlier 

origin in India than the Surya Sidhanta, It is, how- 
ever, proper we should state, that the high antiquity 

both of the Indian astronomy and the Surya Sidhanta 

has been controverted ; but we cannot find room to en- 

ter on this point here. The antiquity of the Indian 

geometry has been asserted by Bailly in his Astrono- 

mie Indienne, and Professor Playfair in his Remarks on 

the Astronomy of the Brahmins, Edin. Trans. vol. ii, 

and Observations on the Trigonometry of the Brahmins, 

Edin. Trans. vol. iv. with great eloquence and strength 

of reasoning: (See our article Astronomy, p. 585.) 

On this side of the question, the Edinburgh Review, 
also be consulted. And on the 

opposite side, La Place, Systeme du Monde, 2d edit, 

. 239; Bentley On the.Hindoo Systems. of Astronomy, 
“Gn the Asiatic Researches, vol. viii. ; Edinburgh Review, 

vol. xviii. p. 210; Leslie’s Geometry, 2d edit. p. 456. 
Mr Leslie is of opinion, that the Hindoos derived 
their knowledge of mathematics from, the West. In 
opposition to this, consult Strachey, in the Preface to 

ija Ganita; and a review of the work in Edinburgh. 
Review, vol. xxi. p. 364. 

The Chinese are well known to have observed the 
heavens from the most remote ages, yet they appear to 
have made little progress in geometry: When the Eu- 
ropeans came among them, it consisted of little more 
than the rules of mensuration : it is true, they have long 
known the famous property of a right angled triangle, 
and in this they have even gone before the Greeks; ~ 
but this property, which, on account of its various ap- 
plications, well deserved the sacrifice said to have been 
offered by Pythagoras to the Muses, has remained ste- 
rile in their hands. They did not become acquainted 
with spherical trigonometry before the 13th century ; 
and then they probably learned it from the Arabs or 
Persians. 

The Romans fell far short of the Greeks in their at- 
tention to the sciences. The mathematics, in particu- 
lar, were greatly neglected at Rome ; so that geometry, 
hardly known, went little beyond the measuring of 
land and the fixing of boundaries. The celebrated 
Varro, although no mathematician, had some know- 
ledge of geometry, and wrote a treatise on the science, 
which has been cited by Frontinus and Priscianus un- 
der the title of Mensuralia. Cicero was not unac- 
quainted with mathematics ; although he did not write 
on the subject, his works contain expressions of es- 
teem for the science. The pains he took to discover 
the tomb of Archimedes, in Sicily, was a proof that he 
could estimate the high merit of that illustrious man. 

Vitruvius has displayed considerable knowledge in 
mathematies, particularly in the ninth book of his ar- 
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chitecture. We owe to him many notices relating to 
the mechanics and gnomonies of his time. . |. nae 

. The fifth, sixth, and seventh centuries poaaeat hard- 
ly any mathematicians, The senator and Roman con- 
sul Boetius, so well known by his misfortunes. and. his 
Consolations of Philosophy, was, in, 1 to the time, 
‘one of the most versed in mathematics. It was by his 
care that the Greek authors, as Nicomachus, - : 
Euclid, &c. begin to be a little known ‘in. the L 
tongue. His geometry is a kind of free translation of 
Euclid. Aah oii kien 

ighth century was brightened. 

500 

The beginning of the 
by the learning of Beda; he understood all the bi 2S Bed 
of mathematics, then’so little known, but he atten 
chiefly to astronomy. It is a curious fact, that at this 
period mathematics were more cultivated in Britain 
than in any other part of Euro ‘his country pro- 
duced Alcuin, who studied under Beda; he was well Ale 
skilled in mathematics, and master to Charlemagne, 
The exertions of Alcuin and his exalted pupil to re- 
vive the sciences were unavailing: the light of science 
was almost extinguished, and the human mind enye-. 
loped in the darkness of ignorance ; insomuch, that) 
there is no trace of a single mathematician to be found. 
during a period of 150 years preceding the middle of 
the tenth century. However, about that period a few. 
scattered rays shot across the gloom. The monk Abbo,. 
a man eminently endowed with a taste for knowledge, 
and in particular for mathematics, then hardly known, 
had made the monastery of Fleuria school celebrated - 
for its learning. Among his scholars was Gerbert, af=' gerbe 
terwards elevated to the pontificate by the name of Sil- 960 
vester II. His desire for learning could not be grati« 
fied by what was known among the Christians; he. 
therefore travelled into Spain, and studied mg the. 
Arabs, in their celebrated schools of Cordova and Gre=. 
nada. He soon went beyond his masters in mathema« 
tics, and on his return to France he wrote a book on. 
geometry, which has been published by the learned. 
authors of Thesaurus Anecdotorum Novissimus, anc “ 
which it appears that he was acquainted with the geo-' 
metry of Euclid and Archimedes. It is a work on. 
practical geometry, in which he gives rules for measur= 
ing heights and distances, by means of an instrument 
which he calls Horoscopus. . fA onl 

Gerbert had imitators in his own age, and in that which 
followed it. Among the first was Adelbold, who wrote a Ad 
small treatise on the solidity of the sphere. It appears 
he re what had been done in this matter by Archi- 
medes, but his own reasoning is vague and ungeome- _ 
trical. About the year 1050,. Hermann Contractus , Her 
wrote several treatises.on mathematics, and in parti-. 
cular one on the quadrature of the circle. sn eee 

The twelfth century, notwithstanding the ignorance. _ 
of the period, presents some mathematicians.. The | 
English monk Adhelard travelled into Spain and Egypt; or 
and on his return he translated Euclid from Arabic n= ~~ 
to Latin.. He appears to have been the first that made 
this author known in the West; but his work exists 
only in the libraries. . Adhelard had various imitators ; 
among his countrymen, as Daniel Morlay, Robert of Rober 
Reading, William Shell, Clement Langtown: They Readi 
lived towards the end of this century, as did also Ro- 1148: 
bert, bishop of Lincoln, called Grotshead, the author of 
a short treatise on the sphere, and his brother Adam 
Marsh. Roger Bacon, himself a mathematician, and pace 
their cotemporary in his youth, speaks highly of their gon 
skill in geometry. Passing over various writers on as- 
tronomy, we shall only farther mention Plato of Ti- 
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voli, who, about the year 1120, translated the Spherics 

é Arabic into barbarous Latin. 
The thirteenth century was brilliant when compared with the ages that had gone before ; it was the twilight of that bright day which has enlightened Europe for 

upwards of 200 years. Among the mathematicians of 
this time may be reckoned John of Halifax, called also 
Sacro-Bosco, who wrote a treatise on the sphere, and Campanas of Navarre, the celebrated translator of Eue clid, and the author of a treatise on the quadrature of the circle ; in which he has supposed that the approxi- mate ratio found by Archimedes was quite exact; and proceeding on this, he has resolved some problems rela- ting to the circle: His paralogism. is excusable in consi- deration of the time in which he lived, The celebrated Albertus Magnus wrote on geometry in this century. It is instructive to reflect upon the principles in hu- 
man nature, by which, after ignorance has debased the mind, knowledge is again renovated. In the dark ages, when the true causes which bring about natural events Were unknown or but little understood, the principle in the mind, by which men are led to suppose co-existing events as somehow connected, made them conjecture _that the motions of the heavenly bodies, the most stri- king phenomena of nature, were closely connected with -the common events of life. In this way, probably, _astrology became a disease of the mind in the absence of genuine knowledge; but in pursuit of this delusion, it was necessary to cultivate astronomy, and this science again required the immediate aid of eometry. Thus we see, that from the very nature of the human under- standing, it has a tendency to emerge from ignorance, and that probably we are iadebtad. foe the restoration of the ancient astronomy and geometry to the vain spe- culations of judicial astrology. 
During the 14th century, England was fertile in ma- thematicians, They wrote treatises on arithmetic and Sony, but chiefly on astronomy. Their works, wever, have chiefly remained in the public libraries, The most remarkable was Richard Wallingfort, who raised himself from an obscure condition by his merit. The science of etry claims also the poet Chaucer 

as one of its cultivators. Even at this time, Britain ve indications of the approach of that brilliant wera of y van » Which will for ever render her illustrious as e be reg bs 
period now approac’ 

to recover more than tts origi 
pal promoters were then Purbach 
called also Regiomontanus. They 
trigonometry, and formed the resolution of travelling together into Ital 
Purbach dying, 

from the original. gave Latin versions of the nen of Menelaus, those 
er astronomical treatises : - besides, he corrected, by the Greek text, the ancient 

the Cylindries 
mathematicians, 

on certain books of Archimedes, which Eutocius had passed over: he defended Euclid’s defini- tion of proportionals against Campanus; and he refu- oe a pretended quadrature of the circle by Cardinal usa. 
Purbach rejected the ancient Sexagesimal division of the radius, and instead of it he supposed it to be divi- VOL. X. PART I. . 

He - 
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ded into 600,000, “Regiomontanus, again, improved on 
Purbach ; and, dividing the radius into 1,000,000 parts, he calculated new tables for every degree and minute 
of the quadrant, adding, for the first time, the tan- gents, it was Purbach that invented the geometrical square, and he appears to have been the first that ap- plied the plumb line to mark the divisions on instru- 
ments, 

Lucus Pacciolus, or De Burgo, must be reckoned one of the distinguished cultivators of geometry of this pe- riod, He revised Campanus’s translation of Euc id, but his labours did not appear until 1509. His work, Summa de Arithmetica Geometria, &c. 1494, contains a tolerable treatise on geometry. The progress which had now been made in the Greek tongue, and the in- vention of printing, contributed greatly to the dissemi. nation of geometrical knowledge.’ The Greek mathe maticians began now to be known in Europe; and Eu- clid was printed for the first time at Venice in 1482, in a folio volume, by Erhard Ratdolt, one of the first printers of the age: its title was, Preclarissimus liber Elementorum Euclidis perspicacissimi in artem geometrie incipit quam felicissime. And at the end we read, Opus Elementorum Euclidis Megarensis in geometricam artem ; in id quogue Campani persptcassimi commentationes. Erhardus Ratdolt, “Augusiensis impressor Solertissimus, Veneliis impressit, anno salutis MCCCCLXXKXII. Oct. cal. Junii. Lector vale. On the back of the title-page, there is a dedication to the reignin Doge. 
Campanus’s translation of Euclid was made from an Arabic manuscript ;_ but in 1505, Zamberti gave a trans- lation from the original Greek. In the year 1518, the spheries of Theodosius appeared for the first time; and in 1537, there came out a translation of the first four books (the only ones then known), of Apollonius by Memmius. But although Zamberti and Memmius might be good Greek scholars, they had little geometrical knowledge ; and hence their translations were in some measure imperfect. Commandinus possessed both qua- lifications, and on that account succeeded better. He translated into Latin, and published in 1558, a part of the works of Archimedes, with a commentary. The two books on floating bodies, of which the Greek text has never been found, were published by him in 1565. 

ve, inthe following year, the first four books of 
lonius’s conics, with the commentary of Eutocius, and the lemmas of Pappus. His Latin translation. of Euclid appeared in 1572. Geometry is also indebted to him for a treatise on Geodesia, or the divisions of fi- gures, by an Arabian geometer: the original was fur- nished by John Dee, an English mathematician, But his last and most important work was his translation of the mathematical eolleckone of Pappus, the only one that has yet appeared. It is probable that, had it not 

been for his zeal in the cause of mathematics, this trea- sure of geometrical knowledge would still have been buried in the dust of libraries. Commandinus died in 1575, and his Pappus was printed after his death in 
1588. 

; Maurolycus of Messina distinguished himself both _ by his editions of the ancients and his original works. In 1558, he published a new translation of the spherics of Theodosius from the Greek ; to this he joined the spherics of Menelaus from the Arabic, and two new books as a supplement. He prepared an edition, or ra- ther imitation of Archimedes, which was printed’ after his death ; and he treated of the conic sections, dedu- cing them elegantly from the cone itself. He made the 
2B 
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History. useful remark in dialling, that the shadow. of the top of 
—y~" a style describes a conic section on a plane. 
Wencalen Tartalea, one of the earliest cultivators of algebra, 
Born 1479. contributed likewise to the revival of geometry. He 
Died 1557. made a translation of Euclid’s Elements into Italian, 

which appeared in 1547. He also gave a Latin trans- 
lation of part of Archimedes in 1543 ; he demonstrated 
the rule for finding the area of a triangle from its three 
sides ; but the rule itself is probably of great antiquity, 
as it occurs in the Geodesia of Hero the younger. 

The very prolix commentary of Proclus on Euclid, 
was given in a Latin translation by two mathemati- 
cians, Napolitain and Barozzi. And there were many 
other translators that would deserve notice in a history 
of geometry, if our limits would permit; but we can- 
not find room to notice particularly all the cultivators 
-of the science in the 16th century. We shall therefore 

€lavius.  -only mention a few ; as Clavius, whose translation and 
Born 1537. gommentary on Euclid are still esteemed ; Benedictus, 
Died 1612. (Benedetto, mathematician to the Duke of Savoy, 

whose writings shew that he was well acquainted with 
the ancient geometrical analysis ; Wolfius, who wish- 
ed to demonstrate even the ‘axioms of yeometry ; and 

meaty ;, Ramus, the author of ‘various esteemed works on the 

Died 1572, "Science. t : : 
eae The celebrated Vieta, who flourished in France to- 

1e' hom 1540 wards the end of the 15th century, deserves particular 
Died 1603," 20tice. He was profoundly skilled in the ancient geo- 

metry, and he’ restored the book of Tangencies of 
Apollonius, in his Apollonius Gallus, an exquisite mo- 
del of geometrical elegance. H< was the first that car- 
ried the approximate value ‘of the ratio of the diameter 
of'a circle to its circumference as far as. eleven figures ; 
and ‘to him we owe the doctrine of angular sections, 
one of the most elegant theories in geometry. 

The Low Countries produced several geometers of 
Metius, distinguished merit ; as Metius, who found a very con- 
Died 1636. venient ‘approximation to the ratio of the diameter of a 

circle to its circumference, viz. that of 113 to 355 ; and 
Romanus. Adridnus Romanus, a geometer much esteemed in his 
Died 1625. time, He carried the approximation to the circumfer- 

ence of the circles as far as 17 decimal figures; and 
hence he was the plague of'all the pretenders to its 
a a rae for he was in every case able to shew, that 

e lines which they supposed equal to the circumfe- 
rence, were either greater than a polygon described about 
the circle, or else less than a polygon inscribed in it. 
In this way he refuted Joseph Scaliger, who imposed 
~upon himself the task of squaring the circle as an amuse- 
‘ment, just to shew his superiority to the plodding ma- 
thematicians, who had long sought it in vain. He 
wrote a treatise on Trigonometry, and was very suc- 
cessful in simplifying the number of cases. 

Spain and Portugal can number only two geometers 
Nonius. of note; the one was Nonius, or Nunez, who deter- 
Born 1497. ‘rained elegantly the time of the shortest twilight, ‘a pro- 
Died 1577. ‘blem which seems for a long'time to have puzzled James 

Bernoulli. The other was John of Royas, a Castilian, 
the inventor of a projection of the sphere. 

Record, At this period, England abounded in mathematicians. 
Died 1558. Robert Record, John Dee, Leonard and Thomas Digges, 
Dee. Died @2d H. Billingsley, all concurred in cultivati ‘geome- 
1608. try. We are particularly indebted to Edwa Wright 
Wright, for the invention of his chart, which is improperly call- 
Died 1615. €d Merecator’s. His book on the correction of certain 

errors in navigation, indicates «a geometry beyond that 
of his time, 

Germany then produced but few geometers ; it might, 
however, boast. of John Werner of Nuremberg. He : ’ 
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_ Scottish geometers, 

wrote on the conic sections; he attempted to restore History 
Apollonius’s treatise on the section of a ratio; he also ; 
translated Euclid from Greek into German, and culti- oe 146 
vated trigonometry. His writings, however, have not pica 153 
been printed. Other German mathematicians did not ; 
cultivate so sublime a geometry. Rheticus extended Rheticu 
the trigonometrical tables, and improved them by in- Bom 15 
serting the secants ; and Pitiscus still farther extended 13 
them in his Thesaurus Mathematicus sive Canon Sinuum, Pitiscus. 
&c. which contains the sines of every tenth second of 16 
the quadrant to 16 figures, and for every second of the 
first and last degree to 26 figures, ther with the first, 
‘second, and in some cases the third differences. This 
is one of the most remarkable monuments of human 
patience, and is so much the more meritorious, that it 
was not accompanied with much renown, 
We now enter upon the 17th century, the most fer- 

tile of any in atical discoveries: in fact, the 
progress since made in the science is little more than 
their expansion ; and whatever perfection it may attain 
in future ages, a t share the glory will belong 
to the period at which we are now a R mt 
» One of the earliest geometers of the 17th century was L, Valer 
Lucas Valerius, an Italian, and Professor of Mathema- 1604, _ 
tics at Rome. ‘He determined the centre of gravity in 
complete conoids and ‘spheroids, as well as in ae 
ments cut off by planes parallel to the base. Ar 
medes had resolved this lem only in the case of 
the parabolic conoid ; ‘Commandinus had extended 
the subject a little farther, to the easiest cases; but 
Valerius went beyond them both. 

Marinus Ghetaldus, a native of Ragusa, was ‘well Ghetaldus 
acquainted with the ancient geometry. Guided by the Pied 160! 
indications of Pappus, he attempted to restore ‘the lost be 
book of Apollonius on IJnclinations, in a work called 
Apollonius Redivivus. He also wrote a supplement to 
the Apollonius ‘Gallus of Vieta. He died on a mission 
to Turkey in 1609. ? J weary. 

Alexander Anderson was one of the earliest of the ang 
He a sto have been a friend 

or scholar of Vieta, some of whose ’ s works 
he published. .He was well acquainted with the geo- 
metrical analysis; and of this he has given proof in his 
Supplementum Apollonii Redivivi, where he-endeavours 
to supply what Ghetaldus has left incomplete ‘in ‘his 
work. See ANDERSON. see “- 

The Low Countries produced ‘in this period ‘several Ceulen, 
mathematicians, whose labours were conducive to the 1619. 
progress of geometry. Ludolph Van Ceulen claims at- 
tention, on account of the immensely long calculation = __ 
by which he determined that the diameter of a circle 
being supposed 1, the circumference will be ‘between 
the number 

8.14159,26535,89793,23846,26433,83279,50288, 

and the same number increased by unity in the last 
figure. It must be acknowledged ‘that there was more 
patience than genius displayed in ‘this effort ; for he 
proceeded simply after the manner of Archimedes, in- 
scribing polygons in a:circle, and describing others of 
an equal number of sides about ‘it, until he found = 
inscribed and circumseribin gon ‘to ‘agree in‘ 
figures. After the example of lf desired 
that this, his greatest discovery, should be inscribed on 
his tomb. Geometry, however, derived more real ser- 
vice from his other labours. feat ; 

Willebrod Snellius was another of the Dutch ma- Snellius 
thematicians: At the age of seventeen, he undertook to Born lé 
restore Apollonius’s book of Determinate Sections, and Died! 
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he published his divination with the title Apollonius Ba- 
tavus. He also treated of the approximate value of the 
circumference of a circle in his Cyclometria. He here 
shewed how Van Ceulen might have greatly shortened 
his labour by two limits nearer to the circumference 
than the circumscribing and inscribed polygons ; and 
he verified the calculation, by computing the perimeter 
of a polygon of 1073741824 sides, which, according to 
the other method, would have given only 20 figures of 
the number. . : 

Albert Girard, another Fleming, was highly esti- 
eter, He was the first that found the 
rical triangle, or of a polygon’ bound- 

ed by great circles on the sphere. He deserves still 
more honour, however, for his divination of the Porisms 
of Euclid, if, as he asserted, he really had succeeded in 
restoring the work of the ancient geometer. Unfortu- 
nately his labours on this subject have never been 
published. 

Want of room obliges us to pass over several whose 
reputation as geometers is excelled by that which they 
acquired in other branches of mathematics: we must 
not, however, omit the celebrated Kepler ; he was the 

ote ee * the idea of in into anguage of geometry. e 
circle he considered as composed of an infinite number 
of triangles, having their vertices at the centre, and of 
sich toe bases form the circumference ; and the cone, 
as made up of an infinite number of pyramids, whose 
bases formed its base, and which had with it a common 

__ vertex. 
. By the aid of these, and similar views, Kepler, in 
his Nova Slereometria, a work on gauging, demonstra- 

' ted, im a direct manner, and with great brevity, those 
truths which the cone had ne by irene 

very peculiar | es of reasoning. er open 
ae book a vast field for speculation ; for, passing 
beyond the views of Archimedes, he formed a multi- 
tude of new bodies, and he investigated their solidi- 
ties. Archimedes limited his enquiries to those gene- 
rated by the rotation of conic sections about an axis, 
but Kepler treated of solids generated by the rotation 

these curves about any line whatever in their plane. 
He thus considered ninety solids besides those handled 
by the Sicilian geometer. Upon the whole, this book 
contained views which appear to have had great influ- 
ence on the improvements that soon afterwards took 
place in, geometry. 

The problems proposed by Kepler probably Jed to 
the invention of the methods of Guldin and Cavalle- 

- rius.. The principal discovery of Guldin consisted in 
an application which he made of a rty of the 
eentre of gravity, to the measure of solids produced by 
revolution.‘ Every figure,” says he, “ formed by the 
rotation of a line, or a surface about an immoveable axis, 
is'the product of the generating quantity by the line 

by its centre of gravity. . This principle, cer- 
tainly one of the most beautiful discoveries in geome- 
try, was however known in the days.of Pappus ; for 
it is distinetly stated at the end of the pretace to his 
seventh book ; yet Guldin takes no notice of the cir- 
cumstance, ie ; 
_ To Cavallerius we are indebted for the doctrine of 
indivisibles, which heypublished in 1635. In this, he 
considered a line as made up of an infinite number of 

_ Points, a surface, -of an infinite number of lines, and a 
solid, of an infinite number of surfaces: these elements 
of itudes he called Jndivisibles, The introduction 
of so bold a postulate’ into geometry, was opposed by 
some of his contemporaries ; but in answer, the Italian 

‘discoveries in geometry 
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geometer explained that this hypothesis was by no 
means an essential part of his theory, which, in fact, 
was the same as the ancient method of exhaustions, 
but free from its tedious and indirect modes of reason- 
ing. 
4 the first place, he considered such figures as 

had their increasing or decreasing elements at equal 
heights above the base, always in a given ratio; and 
he shewed that the figures themselves were to each 
other in the same given ratio. Next, he compared 
figures composed of an increasing or decreasing se- 
ries of elements, with others in which the elements 
were all equal: for example, a cone, which he con- 
sidered as composed of an’ infinite number of circles, 
increasing from the base to the vertex, with a cylinder, 
which is composed of an infinite number of circles, all 
of the same size ; and to determine the ratio of the con- 
tents of the two solids, he found the ratio of the sum 
of the decreasing circles in the cone, to the sum of the 
circles which were equal to one another in the cylinder. 
In the cone, these circles decrease from the base to the 
vertex as the squares of the terms of an arithmetical 
progression. In other solids, they form other progres- 
sions; for example, in the parabolic conoid, it is.simply 
that of an arithmetical progression. The general.object 
of the method is to assign the ratio of this sum of an in- 
creasing or decreasing’ series of terms with that of the 
equal terms which form’an uniform and known figure 
of the same base and altitude. The method of indivi- 
sibles is now superseded by the more extensive doc- 
trine of fluxions; yet it was of immense importance 
at the time it Was invented, and in fact was one step 
towards that grand discovery. 

The French geometers pursued the same career of 
discovery, and almost at the same time as Cavallerius ; 
they even resolved more difficult problems. In 1636, 
Fermat had found the area of a spiral, ofa different 
nature from that which Archimedes had handled ; and 
soon afterwards, he proposed to Roberval to determine 
the areas of parabolic curves of the higher orders, (See 
Fermat.) Roberval quickly resolved the problem ; and 
he also determined their tangents. Fermat, again, on his 
part, found their centres of gravity. Roberval claimed 
the merit of having invented for himself a theory altoge- 
ther similar to that of Cavallerius, before the latter had 
~made his known ; but as his selfish views led him to 
conceal it, that he might triumph over his contempora- 
ries, he has but little claim on the gratitude of: poste- 
rity as a discoverer, although he deserves credit for his 
skill asa sae: Roberval ven venture to deyi- 
ate so much from the common of geometry as 
Cavallerius ; he-conceived his sp tert solids nid be 
made up of an ‘indefinite number of very narrow rect- 
angles and thin prisms, which decreased according to a 
certain law. i 
‘The celebrated Deseartes contributed in:no-small de- 

History, 
—_—ve 

Fermat. 
Died 1665. 

Robervai. 
Born 1602, 
Died 1675. 

Descartes. 

gree to the developement of these new and brilliant Born 1596. 
When Mersennus had sent 

him an account of Fermat’s method of finding the centre 
of gravity of conoids, Descartes quickly sent him the 
determination of the centres of gravity of all parabolas, 
also their general quatltature, their tangents, and the 
ratios of their conoids. 

It was in this period that the logarithmic spiral and 
cyeloid were brought into discussion ; the former was 
suggested by Descartes, the latter was first noticed by 
Galileo, See Ericycxor. 

Died 1650. 

» Passing over many geometers of ordinary merit, we Pascal. 
must, notice’Pascal,;» who, at the age. of twelve, had 
such a turn for geometry, that he undertook to con- 

Born 1623. 
Died 1662, 
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History. struct a system for himself, guided by the recollec- 

tion of the conversations which he had heard among 
the mathematicians that visited his father, who was 
himself a mathematician. He had gone as far as to 
discover that the thrée angles of any triangle were equal 
to two right angles, when he was observed by his fa- 
ther. At the age of 16, he is said to have composed a 
treatise on conic sections, in which all that Apollonius 
had demonstrated was elegantly deduced from a single 
proposition: this was shewn to Descartes, but the phi- 
losoper could not believe it to be the work of so young 
a geometer. The hopes he had so early excited, and 
the elegance of his disquisitions on the cycloid, gave 
geometers reason to regret that a larger portion of his 
short life was not dedicated to the science. He died in 
1662, aged 39. 

Gregory St Vincent, a Flemish mathematician, held 
a respectable place among the geometers of his day. 
The main object of his researches was the quadrature 
of the circle, which he sought with the most persever- 
ing industry —— all the difficulties of the geome- 
try of his time. He even believed he had succeeded ; 
but in this he was wrong: his researches, however, 
procured him a rich harvest of other geometrical 
truths. 
Andrew Tacquet; another Flemish mathematician, 

was a respectable geometer. He endeavoured to ex- 
tend the boundaries of the science by a treatise on the 
mensuration of the surface and solidity of bodies form- 
ed by cutting a cylinder in different ways by a plane, 
and of different solids formed by the revolution of seg- 
ments of circles and conic’ sections. In treating of 
these, he has affected the rigorous style of the ancient 
demonstration, a thing not entitled to commendation, 
considering that it was by adopting a more brief style, 
and new views, that the science was then receiving 
great improvement. 

The celebrated Huygens was one of the brightest 
ornaments of that period. At an early age, he pub- 
lished his Theoremata de Circuli et hyp. quad. He 
completed what Snellius had done concerning approxi- 
mations to the circle, in his work De Circule Magnitu- 
dine invenia ; these were the labours of his youth: af- 
terwards he found the surface of conoids and spheroids, 
a problem which, on account of its difficulty, had not 
been attempted before his time. He determined the 
measure of the cissoid ; he shewed how to reduce the 
problem of the rectification of curve lines to that of 
quadratures ; and he invented the theory of involutes 
and evolutes. His treatise De Horologio Oscillatorio, 
is the finest wy canes that has ever been given of the 
application of the most profound to mecha- 
nics. In short, his name is associated in the history of 
geometry with some of the most brilliant discoveries 
that have been made in the science. 

Our countryman, James Gregory, also stands in the 
very highest class as a geometer. He treated of the 
quadrature of the circle, and gave better methods of 
approximating to it than were known before his time. 

e attempted to shew that the complete solution of the 
sna was a thing impossible ; but the correctness 

is reasoning was questioned by’ Hw . In 1668, 
Gregory published Tis Goometris pary Onivetii 
which gave the first idea of the logarithmic curve, and 
contained many curious theorems useful for the trans- 
formation and quadrature of curvilineal figures, for the 
rectification of curves, and for the measure of their so- 
lids of revolution, &c. He wrote various other works, 
some of which belong rather to the modern analysis 

Gregory St 
Vincent. 
Born 1584. 
Died 1667. 

Tacquet. 
Died 1660. 

Huygens, 
Born 1629. 
Died 1695. 

J, Gregory. 
Born 1632. 
Died 1675. 
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than to the ancient geometry. The excellence of his 
writings, and their rareness, has induced Mr Baron 
Maseres to reprint tliem at his sole expence, as a testi- 
mony of his estimation of the author’s merit, and to 
make the elegance of his views, and the extent of his 
claims as a discoverer, better-known. Our mathema- 
tical readers will readily recollect, that this is not the 
only obligation of the kind that this worthy man has 
conferred upon science. See Grecory. ' 

Dr Barrow next claims our attention by his admira- garow, 
ble geometrical writings; his geometrical lectures are Born 163 
composed partly in the style of the ancient, and partly Died 16 
in that of the modern geometry. He had the high ho- - 
nour of being the geometrical tutor of Newton, to 
whom he resigned his mathematical professorship, 
with a view to dedicate his time to theological stu- 
dies ; but seduced from his purpose by his favourite 
science, he did homage to it, by giving an edition of 
the writings of Archimedes, Apollonius, and Theodo.« 
sius. Such was this excellent man’s estimation of geo- 
metry, that he considered the contemplation of it as 
not unworthy of the Deity. The beginning of his 
Apollonius was inscribed with the words, @¢os yeoseress, 
Tu autem Domine ree es geometra, “ God himself 

2 geometrizes; O Lord, how great a — thou art!” 
In Italy, Torricelli, the disciple Galileo, cultivated To 

geometry: with such a master, it is easy to conceive Born 160 
any degree of excellence in the scholar. Among other Pied 1647, 
geometrical enquiries, he treated of the solid formed by 
the rotation of ah about its RE pp vee 
he shewed that it had a finite magnitude, a thing which 
may appear paradoxical, when it is considered that the 
generating surface is infinitely great. 
Borelli also claims attention on account of his edi- Borelli. 

tions of Euclid, A ius, and Archimedes, works re- Born 1608. 
markable for their brevity and perspicuity ; and also Pied 167% 
because of his efforts in ing from the Arabic - 
three books of the Conics of Apollonius, which were 
then supposed to have been lost. See Conic Src 
TIONS. , . , 

Viviani, another disciple of Galileo, must here also Viviani. 
be noticed. His geometrical writings were of the most Born 1622: 
elegant and valuable kind.. We have spoken, in our Died 1703: 
treatise on Conic Sections, of his restoration of the 
Conics of Apollonius ; and in our treatise on FLux1uns, 
(art. 165.) of his beautiful problem concerning the 

“a 

quadrature of a ion of the surface of a sphere. 0 
We have already noticed some of Descartes’s geos 

metrieal labours, but his main effort, for which his 
name will be handed down to posterity with honour, 
was his application of algebra to geometry ; an inven- "3 
tion by which the properties. of figures 
were represented by equations. is Geometry, which ’ 
contains his views on this subject, was published ‘first 
in 1637. The union of geometry and promo- 
ted very much the discovery of the new calculus, the 
germ af which lay concealed in the method of exhaus- 
tions of the ancients, was partly evolved by Cavallerius, 
and still farther in the arithmetic of infinites of Dr 
Wallis, and, lastly, fully expanded by Newton and 
Leibnitz. The history of geometry becomes now in-— 
terwoven with that of the modern analysis, and is — 
chiefly interesting by the extent to which the science 
has been carried by that powerful instrument of inven- - 
tion. by doLel ey yur 

Although the ancient geom was thus in’a Mat- yp cion, 
ner supplanted by the nt. Pegs or the seience by Mat G4 
no means lost its interest. Sir Isaac Newton held it Died 
in such esteem, that he delivered his sublime discove- 



ries in its language, and established their truth by its 
liar mode demonstration. The conic sections, 

one of its earliest and most profound theories, acquired 
a value by its application to astronomy, far he 
what it ever had when considered merely as an object 
of intellectual lation ; and the learning and genius 
of Halley and y eee were employed in rs and 

____ bringing into view the precious remains of Euclid and 
®->* Apollonius , ‘ 
1 For upwards of a century, the physico-mathematical 

sciences have very much en, the attention of ma- 
thematicians ; but in these, the ancient geometry af- 
fords a very limited degree of aid in comparison to the 
modern: hence no doubt it has happened, that the ve- 
nerable theories of the ancients have been less noticed. 
There have, however, been some who have sedulously 
cultivated them, and endeavoured to restore them to 
their former importance ; and this spirit has been par- 
ticularly manifested in Britain. It is a curious circum- 
stance, that when the subtile reasonings of the inge- 
nious Bishop of Cloyne had raised doubts as to the 
justness of the high claims of the doctrine of fluxions, 
the boast of the modern analysis ; the ingenious Mac- 

in. laurin thought the safest course he could follow, was 
» to call geometry to its aid, and to explain its principles 
in the clear style, although circuitous manner, of the 

Passing over several foreigners who have cultivated 
y in the 18th century, as well as natives of Bri- 

tain, for whose particular rs we cannot find room, 
we must notice the celebrated Scottish geometer Dr 
Robert Simson. To him we are indebted for a treatise 
on conic sections, composed on the model of the an- 

** cients ; also for restorations of the Plane Loci of Apol- 
 lonius, and the books of determinate sections ; but more 

especially for his restitution of the Porisms of Euclid: 
a task which we are not certain was ever accomplished 
by any geometer before his time ; although Albert Gi- 
rard, as we have already observed, claimed a like honour. 
His edition of the first six, and the eleventh and twelfth 

__ books of Euclid’s Elements, has now in a manner su- 
epeneeied all others in this country, and is almost uni- 

_versally taught in our schools. 
Listiliew Stewart, the friend of Simson, was an- 

own in 
. They were given 

without demonstrations, except a few of the more eagle, 
Which he has proved with w degree of elegance that ren 
ders them the finest models of geometrical reasoning. 

His tracts, physical and mathematical, his essay on the 
_- gun’s distance, and his solution of Kepler’s problem, are 

attempts to apply | geometry to the subli inqui- 
ries in-astronom: etnies se reps iiis-ahahen ab y 
may be accom by the force of genius; and the 
points Page Say failed serve also to shew, that 
even in such a masterly hand, the geometrical method 
is still limited in its application, and can by no means 
be compared in power with the modern etry. 
This excellent few oo published also a en 4 entitled 

itiones. rice, More Veterum. demonstrate, 
ad vam Antiquam illustrandam et endam 
idonew, which we reckon one of the most valuable that 

}: agama the hands.of a student that is pre- 
toe acquainted with the elements, and is desirous 

_ of learning the true spirit of the ancient geometry. 
To such of our readers as wish to appreciate the high 

3 
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merit of these two geometers, we recommend the Rev, _ History. 
Dr Traill’s excellent life of Dr Simson’ (1812), and an “"Y"" 

197 

elegant biographical account of Dr Stewart, composed 
by Mr Playfair, and read before the Royal Society of 
Edinburgh, (Edin. Phil. Trans. vol. i.) See also the ar- 
ticles Simson and Srewart in our Work. 

Regretting that our limits oblige us to omit many 
Britis eters, whose names deserve preservation, _ 
we shall yet mention two; the Rev. Mr Lawson, au- Lawson. 
thor of a Dissertation on the Geometrical Analysis of 
the Ancients, and English editions of the Tangencies 
and Determinate Section of Apollonius ; and Dr Hors- Horsley. 
ley, Bishop of St Asaph. This learned prelate has Born 1732. 
given a restoration of Apollonius’ work on Inclinations, Died 1806, 
also a neat edition, in Latin, of Euclid’s Elements, be- 
sides other works on geometry. For farther informa- 
tion relative to the history of geometry, the reader may 
consult the articles ANatysis, ARITHMETIC oF SINEs, 
Conic Sections, Curves, Dratine, Ericyciorp, and 
other branches of mathematics that are to follow the 
present article; also the biographical accounts: of ma- 
thematicians contained in our work. We shall»now 
give a select catalogue of the principal works which 
have been written on geometry, particularly those 
which exhibit the progress of its improvement. Such 
as relate to conics have been already enumerated in 
Conic Sections, and those that treat of Trigonome- 
TRY, will be indicated in that article. 

On the history of geometry, consult Montucla, His- List of Wri- 
(ba it.) Bossut’s General His- ters on Geo= toire de Mathematiques, 

of Mathematics in French, of which there is an ™*'Y- 
English translation, and Dr Hutton’s Dictionary, (2d 
edit. 1815. ). 

Euclid, The Elements of Geometry: Of this there are 
very many editions; the first is that of Ratdolt, 1482. 
There is an elegant Greek and Latin edition of his 
works by Dr Gregory, Oxford 1703. Perhaps the most 
valuable isthat of Peyrard, in Greek, Latin, and French, 
of which the first six books are now published. Dr 
Barrow’s edition of all the books, and the Data, and Dr 
Horsley’s of the first 12, from the Latin versions of Com- 
mandine and Gregory, and the Data, are valuable. Sim~- 
son’s edition of the first six, and the 11th and 12th 
books, and the Data; and Playfair’s edition, the first 
six, (the same as Simson’s,) and three additional books 
on solids, are most commonly used. 

Euclid’s Porisms have been restored by Dr Simson in 
his Opera Religua, 1776. 

Archimedes ; the best editions are Torelli’s in Greek 
and Latin, Oxford, 1792 ; and Peyrard’s French trans- 
lation, Paris, 1808. The: first edition of the Greek 
text was that of Venatorius in 1544. 

Apollonius ; the writings that have been recovered of 
this celebrated eter are :—. 

1. The Section of a Ralio; and, 2. The Section of a 
Space. These have been restored by Snellius, 1607 ; 
and by Dr Halley, 1706. 

3. Determinaie Section ; Snellius restored these in his 
Apollonius Batavus, 1601. There is an English trans- 
lation by Lawson, to which is added a new restoration 
by Wales, 1772. . Simson has restored this work in his 
+ ae Reliqua, 1776 ; and Gianinni, an Italian geome-« 
ter, in 1773. ; 

4. Tangencies ; Vieta restored this in his Apollonius 
Gallus, 1600. Some additions were made by Ghetal- 
dus, and others by Alexander Anderson, in 1612. The 
labours of Vieta and Ghetaldus have been given in Eng- 
lish by Lawson, 1771. 

5. The Plane Loci; these have been. restored by 
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History, Schooten, 1656; and Fermat, 1679 ; but the best res- 

toration is that of Dr Simson, 1749. 
6. The Inclinations ; these were restored by Ghetal- 

dus, in his Apollonius Redivivus, 1607: To this there is 
a Supplement by Anderson, 1612. There is also a 
restoration by Dr Horsley, 1770; and another by Reu- 
ben Burrow, 1779. 

Theodosius and Menelaus: These were published by 
Maurolicus in 1558, and Burrow gave T osius in 
1675. There is also an Oxford edition by Hunter, in 
1707. 

Proclus, Commentariorum in Primum Euclidis librum 
Libri iv. Latine vertit F. Baroccius, 1560. Proclas has 
also been given in English by Taylor, 1788. 

Eratosthenes, Geometria, §c. cum annot. 1672. 
Veterum Mathematicorum Athenwi, Bitonis, Apollodo- 

ri, Heronis, Philonis, et aliorum, Opera Gr. et Lat. 
1693. > 

Lucas de Burgo, Summa de Arithmetica, Geometria, 
&e. 1494. 

Albert Durer, Institutiones Geometric, 1532. 
Buteo, De Quadratura Circuli, 1559. aise 
Ramus, Arithmetice, lib. ii. Geometrice, lib. xxvi. 

1580. U 

Vieta, Opera Mathematica, 1589. 
Vieta, Variorum de reb. math. responsorum, lib. viii. 

1596. 
Lucas Valerius, De centro Gravitalis Solidorum, 1604. 
Metius, Avithmet. et Geomet. pract. 1611. 
Anderson, Supplementum Apollonii Redivivi, 1612. 
———— Autioroyiz Pro Zetetico Apolloniani proble- 

matis ase jam ~ seams editoin Sup. Apol. Red. 1615. 
——— Theoremata Kabormorega A. Fr, Vieta Fon= 

teracensi excogitata, &c. 1615. 
Vindicie Archimedis, &e. 1616, 

———— Exer. Mathemat. &c. 1619. 
Kepler, Nova Stereometria, &c. 1618. 
Van Ceulen, De Circulo et adscriptis, 1619. 
‘Snellius, Cyclometricus, 1621. 

- La Faille, Theoremata de centro Gravitatis partium 
circuli et ellipsis, 1632. 

Guildin, De Centro Gravitalis, &c. 1635. 
Cavallerius, Geometria indivisibilium cortinuerum noe 

vd quadam ratione promota, 1635. 
Cavallerius, Exercitationes Geometric, 1647. 
Des Cartes, Geomeétrie, 1637. 
Toricelli, Opera Geometrica, 1644. 
Gregory St Vincent, Opus Geometricum quadrature 

circuli et Sectionum Cont, 1647. 
Oughtred, Clavis mathematica, 1653. 
Schooten, Exer. Mathematicorum, lib. v. 1657. 
Pascal, A. Dettonville Lettres (on the Cycloid) 1659. 
Ricci, Exercit. Geom. de’ maa. et minimis, 1666. 
James Gregory, Vera Circuli et Hyperbole ‘Quadra- 

tura, 1667. 
James Gregory, Geometria Pars Universalis, 1668. 
James Gregory, Ewercilationes Geometrice, 1668. 

- Tacquet, ra Omnia Mathematica, 1669. 
Huygens, Opera, collected by s’Gravesande, 1751. 
Barrow, Lectiones Optica et Geometricew, 1674. 
Barrow, Lectiones Mathematica, 1683. 
David Gregory, Ewer. de dimen, Figurarum, 1684. 
David Gregory, Practical Geometry, 1745. 
De Omerique, Analysis Geometrica, 1698. 
Sharp, Geometry Improved, &c. 1718. : 
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times called Plane, andthe latter Solid geometry.) 

Stewart, General Theorems, 1746. 
Stewart, Propositiones Geometrice, 1763. 
R. Simson, a m Reliqua, 1776. . 

' Traill, Life of R. Simson, 1812. : 
noma Simpson, of Geometry, 1747, and 

1760. 

Thomas Simpson, Select Exercises, 1752. 
Boscovich, Elementa Universe Matheseos, 1754, 
Montucla, Histoire des Recherches sur la quadrature 

de Cercle, 1754. : 
Emerson, Elements of Geometry, 1763. 4 oe 
Lawson, 4 Dissertation on the Geometrical Analysis of 

the-Ancients. ; 
Lawson, A Synopsis of Data for constructing Trian- 

gles, 1773. 
West, Elements of Mathematics, 1784. 
L’Huillier, Polygonometrie. 
Lacroix, Elemens de Geometrie iptive, 1795. 
Mascheroni, Geometrie du Compas, 1798. 
Mascheroni, Traité d’A 
Monge, Geomelrie Descriptive, 1799. 4 

_ Playfair, Origin and Investigation of Porisms. Edin. 
Trans, vol. iii. ' 

Wallace, Geometrical Porisms. Edin. Trans. vol. iv. 
Carnot, Geomeirie de Position, 1808. 14 
Legendre, Elements de Geometrie, ninth edit. 1812. 
Leslie, Elements of Geometry, Geometrical Analysis, 

and Plane Trigonometry, 2d edit. 1811. 4 
The three books which Mr Leslie has given on the 

Geometrical Analysis, are a great acquisition to elemen- 
tary geometry. , 

‘Creswell, On Geometrical Maxima and Minima. 

To such as are entering on the ge Pak ogres 
ing works: we would recommend any one of the fo) 

Simson’s Euclid, Playfair’s Geometry, Legendre Geo- 
metrie, Leslie’s Geometry. Indeed, we would recom- 
pordriy gy ain Legendre’s work with any of the 
others, We have chiefly kept it in view in drawing up 

wees 

the space it fills from space in_ 

A surface again’ 
d ; 

a boundary, or waren By m 
may separate a portion of it fromthe remain bis 

a line, which can have but'one dimension. = = 

of magnitude, viz. solids, surfa- 

discussion. tedw of 
The elements of geometry are commonly divided into | 

two Parts ; one treats of the properties of lines‘and fi- _ 
gures described upon a plane surface ; and the other re- 
lates to the properties of solids: the'former is some-_ 

J tiene Se 

t. oi? 4 : | To 



_. are not in the same straight line. 
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GEOMETRY, 

PartI. OF LINES AND FIGURES UPON A PLANE. 

We have seen how the general ideas of a surface, a 
line, and a point, ma be acquired from the considera- 
tion of a solid. The nts of tpeartl admit of only 
two lines, the straight line, and the curve. ‘The straight 
line serves to determine the nature of the surface called 
a plane; and from both we get a correct notion of a 
-circle, But the nature of these, and the other thin 
to be discussed, will be particularly explained in the 
following Sections by precise definitions. , 

SECTION I. 

Tue Princreces or Geometry. 

Definitions. 

ar ht ee 
nitu 

2. A line is length without breadth. 
Cor. The extremities of a line are points, and the 

intersections of one Jine with anotlier are also points. 
8. A straight line is the shortest way from one point 

to another. 
ery line which is neither straight, nor com- 

posed of ight lines, is a curve line. 
Thus, in Fig. 1. Plate CCLXX. AB is a straight 

line, and ACB a curve line. : 2 
5A or superjicies, is that which has onl 

length Sinan 
mn. The extremities of a superficies are lines, and 

poe intersections of one superficies with another are also 
s. 

6. A plane superficies is that in which any two points 
‘being taken, the straight line between thiems lies wholly 
in that superficies. 

7. Every surface which is neither a plane, nor compo- 
sed of plane surfaces, is a curve surface. 

8. A plane rectilineal angle is the inclination of two 
straight lines to one another, which meet together, but 

The point in which 
- the lines meet one another is called the vertex of the 
‘angle; and the lines are called its sides. * 
__N.B. When several angles are at a point A (Fig. 6.) 

one of them is expressed by three letters, of which 
the letter that is at the vertex of the angle is put between 
the other two, and one of these is somewhere upon one 
of the straight lines, and the other upon the other line. 
Thus, the angle which is contained by AB and AC is 

named the angle CAB or BAC ; that which is contain- 
ed by AB and AD is named the angle DAB or BAD; 
‘and that which is contained by AC and AD is called 
the angle CAD or DAC. But if there be only one an- 

Fe 

is 

'  .o To.get-an.accurate notion of the nature of 
ig. 2.) is successively i 

A on D’, the line AB do not D‘E/, but has-another 

+ Dig 
_ Anangle ma; le up of several y ap angles 

gle at a point, as in Fig. 2. it may be expressed by a . 

an angle, we may suppose that the angle t : 
‘ly compared with the angles contained by the lines DE and DF (Fig. 3.); and D’E’ and D’/F’ (Fig. 4, and 5.) First, 

_ sa that the line AC (Fig, 2.) is placed on the line DF (Fig. 3.), so that the point A may fall on D; then, if AC coincide with DF, the 
contained by ABand AC te to the angle contained by DE and DF. But if, when AC is placed on D’F’ (Fig. 4 and Fig. 5.) 

a on position DG ; then the angle contai 

contained by D/E/ ‘and D/R!: Tt-is greater if D’Ky fall between DG and DF’, asin Wig. 45 but it is less.if DG fall between D’B’ 

letter placed at that point, as the angle at A, or the 
angle A. , 
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Principles. 

9. When a straight line standing on another rein on Fig. 7. 
an line makes the adjacent angles equal to one er, 

each of the angles is called a right angle; and the 
straight line which stands on the other is called a per- 
pendicular. (Fig. 7.) 

10. An obtuse angle is that which is greater than a right Figs. 8. and 
angle (Fig. 8.) ; and an acule angle is that which is 9 
less than a right angle (Fig. 9.) 

11. Parallel straight lines are such as are in the same 
Rate, and which being produced ever so far both ways, 

jo not meet, (Fig. 10. 
12. A plane figure is that which is enclosed by one 

or more lines on a plane. If the lines are straight, the 
space they enclose is called a rectilineal figure, and the 
lines themselves are called its perimeter, See Fig. 11, 
12, &c. to Fig. 22. 

13. A rectilineal figure having three sides is named 
a triangle; a figure of four sides is called a quadrilate- 
ral; that of five sides is a pentagon ; that of six sides 
is a hewagon, and so on. Figures of more than four 
sides are likewise called polygons. 

14. An equilateral titngle is that which has its three 
sides equal (Fig. 11.) An isosceles triangle is that 
which has only two equal sides (Fig. 12.), and a sca- 
lene triangle that which has all its sides unequal. (Fig. 
13. 
ty A ‘right angled triangle is that which has a right 

angle. ‘The side opposite to the right angle is called 
the hypothenuse (Fig. 14.) 

An obtuse angled triangle is that which has an obtuse 
angle (Fig. 15.) 

An acute angled triangle is that which has all its an- 
gles acute (Fig. 16.) 

16. Among four-sided figures the following are dis- 
tinguished by apa names : 
A square is that which has all its sides equal, and all 

its share right angles (Fig. 17. 
A rectangle is that which has its angles right angles, 

but its sides not equal (Fig. 18.) 
A rhombus is that which has all its sides equal, but 

its angles are not right angles (Fig. 19.) 
A parallelogram, or rhomboid, is that which has-its 

opposite sides parallel (Fig. 20.). 
A trapezium is that of which the opposite sides are 

not parallel (Fig. 21.) 
A trapezoid is that of which only-two of the opposite 

sides are parallel (Fig. 22.) ‘ 
17. The diagonal ofa figure is a straight line which 

joins the vertices of two angles which are not adjacent. 
Thus, in Fig. 48. AC, AD, AE, &c. are diagonals of 
the figure ABCDEFG. . 

18. An equilateral polygon’ is that which has all its 

contained by the straight lines AB and AC 

by AB and AC is not equal to the 

$ thus, in Fig. 6. the angle contained by the lines AB and AD is the sum of the two angles 
by AB and AC, _and by AC and AD. If these are equal, it is double any one of them. 

Hence it appears, that like other quantities, angles admit of addition, subtraction, multiplication, and divicion. . 

Fig. 10. 

Figs. 11, 
12, &e. to 
Fig. 22. 

Figs. 11, 
12, and 13. 

Fig. 14, 

Fig. 15. 

Fig. 16. 

Fig. 17. 

Fig. 18, 

Fig. 19. 

Fig. 20. 

Fig. 21. 

Fig. 22. 

Fig. 48. 
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the angles are equal. 
19. ‘['wo polygons are ees between themselves 

-when their sides are equal each to each, taken in the 

same order ; that is, when going round the two figures, 

a side of the one is.equal to a side of the other, the next 

side of the one to the next side of the other, and.so on. 

Ina like sense, polygons are equiangular. In either 

case, the equal sides or angles are called homologous 

sides or angles. 

Explanation of Terms and Signs. 

‘An aziom is a self-evident truth. 
A theorem is a truth which becomes evident by a pro- 

cess of reasoning called a demonstration. , 

A problem is something proposed to be done ; or it 
is a question that requires a solution. — 

A lemma is a truth premised to facilitate the demon- 

stration of a theorem, or the solution of a problem. 

The common name proposition is given indifferently 

to a theorem, a problem, or a lemma. 

A corollary is a consequence which follows from one 

or several propositions. 
A scholium is a remark upon one or several proposi- 

tions going before, tending to explain their connection, 

their utility, their restriction, or their extension. 
A hypothesis is a supposition made either in the enun- 

ciation of a proposition, or in the course of a demonstra- 

‘tion. 
For the sake of brevity, it is convenient to employ, 

to a certain extent, the signs of algebra in geometry. 
Those we shall chiefly employ are of the most simp 
nature, viz. the signs +,—, =, =~, <.. Their mean- 
ing is fully explained in the beginning of ALcEsra, 
articles 19, 20, 21, 22, and 23; and to that place we re- 
fer the reader. Others that may occur will be ex- 
plained as we proceed. 

Axioms. 

1. Things which are equal to the same thing are 
equal to one another. 

~ 2, If equals be added to equals, the wholes are equal. 
8..If equals be taken from equals, the remainders are 

equal. 
$i equals be added to unequals, the wholes are un- 

eq 
5. If equals be taken from unequals, the remainders 

are unequal. 
6. Things which are double of the same, are equal to 

one another. 
7. Things which are halves of the same are equal to 

one another. 
_ 8. Magnitudes which coincide with one another, that 
is, which exactly fill the same space, are equal to one 
another. 

9. The whole is greater than its part. 
10. Only one straight line can be drawn from one 

point to another. 
11. Two straight lines cannot be drawn through the 

same point parallel to the same straight line, without 
coinciding with one another. 

* According to the strict method of Euclid, before any li ing i , y line is supposed to be drawn, or any figure constructed, the manner of doing it 
pore shewn. There is, however, some convenience in abating a little of this rigour, so far as to take for granted, that, for the pur-— 

th demonstrating a theorem, lines may be drawn in a proposed manner, and certain figures constructed, although the manner of | 
ing the lines and constructing the figures may not have been explained. This concession, however, 
zems, and by no means to be extended to the problems. 

The three postulates in the text are all that are abselutely requisite in a system of geometry. 

GEOMETRY. 
Principles sides equal ; an eguiangular polygon is that of which all PosTULATES. 

1. Let it be granted, that a straight line may be — 
drawn from any one point toany other point. ; 

2. That a terminated straight line may be produced 
to any length in a straight line, r : ; 

3. And that a circle may be described on any centre 
at any distance from that centre. * ® 

Nore. The references in the following treatise are 
to be understood thus: (4.) means the 4th Prop. of the 
section in which it occurs. (Cor. 4.) means the corol- 
et the 4th Prop. {2. Cor. 4.) means the 2d Cor. 
to . 4. (4. 3.) means the 4th Prop. in the 3d sec- 
tion of the Part in which it occurs. Again, (5. 4. ee 
means the 5th Prop. of the 4th section of Part I. a 
so on. 

Proposition I, THEOREM. 

All right angles are equal among themselves. 

Let the straight line CD be ndicular to AB, and 
GH to EF ; the angles ACD, EGH shall be to. 
one another. Take the four equal distances CA, CB, 
GE, GF ; then AB shall be equal to GF. Suppose 
now the line EF to be placed upon AB, so that E 
may coincide with A, and F with B; the lines EF, AB 
must coincide; for otherwise, two different straight lines 
might be drawn from one point to another, which is 
impossible, (Ax. 10.) Therefore the point G, the mid- _ 
dle of EF, will u the point C, the middle of 
AB. Now, the line GE thus coinciding with the line — 
CA, the line GH will coincide with CD; for if it could — 
have any other position, as CK, then hecause the angle 
EGH is equal to HGF, by hypothesis, (Def. 9.),_ it 
would follow that the angle ACK would be equal to 
KCB, and consequently the angle ACD would be less 
than BCK, and therefore much less than BCD, which 
is impossible, because the angle ACD ought to be 
to the angle BCD, (Def. 9.) Therefore it would be 
absurd to na age that GH did not coincide with CD, 
consequently the angle ACD is equal to EGH. 

Pror. II. Tueror. 

Any straight line CD which meets another $7535 F 
line AB makes with it two adjacent angles ACD. iy 
which taken together are equal to two right angles. 

At the point C, let a straight line CE be drawn per- 
pendicular to AB. The angle ACD is the sum of the — 
angles ACE, ECD ; therefore, ACD 4+ DCB shall be | 

the sum of the three angles ACE, ECD, DCB, (axiom 

2); the first of these is a right angle, and the two 
others make together a right angle: therefore, the sum — 
of the two angles ACD, BCD is equal to two right 
angles. ; : 

Coroutary 1. If one of the angles ACD, BCD is a 

DAE, Fi 
right angle, the other is also a right angle. 

Cor. 2. (Fig. 25.) All the angles BAC, CAD, 1 
EAF, which any pumber of straight lines:»make with — 
another line BF are together equal to two right angles. 3 

is to be confined entirely to the theo- 

aed Tn 
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‘sible, (Ax. 9.) 

_ away from each the common 

“sides which 

GEOMETRY. 
For their sum is equal to the two angles BAD and 
DAF, which together make two tight angles. 
Cor. 3. (Fig. 26.) All the ‘which any num- 

ber of lines AB, AC, AD, AE, &c. make about a point, 
are equal to four right angles.” For through A draw 
a straight line PQ, then all the angles which the 
lines make on each side*of PQ, are equal to two right 
angles: therefore, all the angles on both sides, which 
make up the angles about A, are equal to four right 

“yA. ahi fe , nif"; 9 , : angles, 

tse ff oa “Prop. IL. Turon. . ' 

If two adjacent angles ACD, DCB are together equal 
to two right angles, the two exterior sides AC, CB form 
one continued straight line. ' | 

For, if CB be not the continuation of CA, ‘suppose 
CE to be its continuation ; then the sum of the angles 
ACD, DCE is equal to two right angles, (2.) But by 
hypothesis, the sum of the angles ACD, DCB is equal 
to two right angles ; therefore ACD4 DCE=ACD+4 
DCB (Ax. 1.) And taking from each the angle ACD, 
there remains the angle’ DCE equal to the angle DCB 
(Ax. 3.), a part equal to the whole, which ts impos- 

ates Prop. IV. Turon, wr ye 

Tf two straight lines AB, DE cut each other, the ver- 
tical or opposite angles shall be equal. 

’ For because DE is a straight line, the sum of the 
two angles ACD, ACE is equal to two right angles, 
(2.)3 and because AB is a straight line, the sum of 

e angles ACE, ECB is equal to two right angles, 
(2.); therefore the sum of the angles ACD, ACE is 
equal to the sum of the angles ACE, ECB ; and taking 

; angle ACE, there remains 
ie ie ACD equal to the vertical or opposite angle 

Prop. V. Tueor, 

Two straight lines which have two common points 
coincide entirely throughout their whole extent, and 
form but one and the same straight line. ; 

Let A and B be the common points; in the first place, 
the two lines can make but one, from A to B (Ax. 10.) 
If it were possible that they could separate at C, let us 

U that the one takes the direction CD, and the 
the direction CE. At the point C, suppose CF 

to be drawn perpendicular to AC ; then, because ACD 
is by esis a straight line, the angle FCD is a 
right angle, (Def. 9.) ; in like manner, because ACE 
is supposed a straight line, the angle FCE is a right 
angle; therefore, the angles FCD, FCE are equal, 
(1.); but this is impossible, (Ax. 9.) ; therefore, 
the straight lines which have two common points A, B 
cannot separate, but must form one continued line. 

Prop, VI. Turer. 

Two triangles are equal, when an angle, and the two 
contain it in the one are equal to an angl 

VOL, X. PART I, 4 ower 
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and the two sides ‘which contain it in the other; each 
to each, 

Let the angle A be equal to py D, the side 
AB equal to the side DE, arid the side AC equal to the 
side DF ; the triangles ABC, DEF shall be equal. 

Suppose the triangle ABC to be placed upon the 
triangle DEF, so that AB may be on DE ; then, be- 
cause the angles A and D are equal, AC will fall on DF, 
and because AB=DE, and AC=DF, the points B, C 
will fall on the points E, F; therefore the base BC will 
coincide:with the base EF (5.); and the triangles will 
coincide entirely ; therefore they are equal, (Ax. 8, 
Cor. Hence it follows, that the bases or third sides 

BC, EF are equal, and that the remaining angles B, C 
of the one, are equal to the remaining angles E, F of 
the other, each to each, viz, those to\which the equal 
sides are opposite. 

Prop VIL. 

Two triangles ate equal, when a side and two adja- 
cent.angles of the one are equal to a side and two adja- 
cent angles of the other, each to each. 

Tueor, 

Let the side BC be equal to the side EF, the angle 

Principles. 
—_—y/ 

Fig. 30. 

Fig. 30. 
B equal to the angle E, and the augie C equal to the. 
angle F ; the triangles shall be equa 

suppose the triangle ABC to be placed upon 
DEF, so that their aud bases BC, EF may coincide; 
then because the, angles B, E are equal, the lme BA 
will fal] on ED; a hcbainse the angles C, F are equal, 
the line CA will fall on FD ; therefore the three sides 
of the one triangle will coincide with the three sides of 
the other, and the triangles will be equal. 

Cor. Hence it appears that the remaining angles 
A, D of the triangles are equal, and that the remain- 
ing sides AB, AC of the one are equal to the remain- 
ing sides DE, DF of the other each to each, viz. those 
to which the equal angles are opposite. 

Prop. VIII. 

Any two sides of a triangle are together greater than 
the third, 

THEOR. 

For, in the triangle ABC, the straight line BC is the 
shortest line that can be drawn from B to C, therefore 
BC is less than BA+- AC. 

Prop. IX. Tueor. 

If from any point O within a triangle ABC, straight 
lines OB, OC ‘are drawn to-the extremities of the base 
BC, their sum is Jess than the sum of the two sides 
AB, AC.. . 

' Produce BO until it meet AC in D; the line OC is 
less than OD + DC, (8.), and adding to these unequals 
BO, we have BO4O0C— BO+OD + DC, (Ax. 4.) ; 
that is BO4+OC — BD + DC. 

In like manner, BD.— BA + AD; and adding DC, 
BD + DC = BA + AD + DC, that is BD + DC _=— 
BA-+AC ; but we have found BO4+ OC— BD+ DC; 
much more then is BO 4+ OC BA + AC. 

Prop. X. Tueor. 

If two sides AB, AC of a triangle ABC are equal to 
Ze 

Fig. 30. 

Fig, 31. 

Figs. 32, 
33, 34. 
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Principles two sides DE, DF of another triangle DEF, each ‘to. for thé dase, and the opposite angle is the vertex ; but Princ 
—\~" each, and if the angle BAC contained by the former 

Fig. 32. 

Fig. 33. 

Fig. 34. 

Fig. 36. 

Fig. 35. 

be greater than the angle EDF contained by the latter; 
the base BC of the cease which has the greater angle 
shall be greater than 
angle. 

sae 
Make the angle CAG = D, take AG “DE ot AB; 

and join CG; and because the triangles CAG, DEF) 
have an angle‘of the’ one equal to an angle of the other,: 
and the sides which contain these’ angles ‘equal; CG 
shall be equal to EF, (6.).. Now «there may be three) 
cases, according as the ‘point Gifalls: without the tri-) 
angle ABC, or on the side BC; or within the triangle. 

Cass Ist, (Fig. $2.): Because GC is less than GI -+ 
IC, and AB less than AI +. IB, therefore GC 4 AB is) 
less than GI + AI + IC + IB,. that is, GO. 4 AB 
AG + BC; from these unequal sums: take away AB; 
or its equal AG, and there remains GC — BC; but 
GC=EF, therefore EF — BC. 

Casz 2d, (Fig. 33.) If the point G fall on BC, it is 
evident that GC, or its equal EF, is less than BC. 

Case 3d, (Fig. 34,) Lastly, if the point G fall with- 
in the triangle, by Prop. 9. we have AG + GC = 
AB+BC; and taking away AG from one of these un- 
equals, and AB=AG from the other, we have GC = 
BC. ; 

Prov. XI. Turon. 

Two triangles are equal when the three sides of the 
one are equal to. the three. sides of the other, each to 
each, 

Let, the side AB= DE, AC = DF, and BC = EF, 
then shall the angle A= D,, B=E, C=F. _ For if the 
angle A were greater than D; then, as the sides AB, 
AC are equal .to the, sides DE, DF; each to each, it 
would follow (10.) that the, side BC, would be greg: 
than EF: And ifthe angle A were less than D, then 
BC would be less than EF: but BC is equal to EF, 
therefore the angle A can neither be greater nor less 
than D ; therefore A=D. In like manner it may be 
proved that B=E and that C—F. 

Scuoxium. It appears that in two equal triangles, 
the equal angles are eppamtc to the equal sides, for, the 
ne A and_D are. opposite to the equal sides 

Prop. XII. Tueror. 

In an isosceles triangle, the angles opposite to the 
equal sides are equal. 

Let the side AB=AC, then shall the angle C = B. 
For suppose AD to be drawn from the vertex A to D, 
the middle of the base BC: Then the two triangles 
ADB, ADC will have the sides of the one equal to the 
sides of the other, each to each, viz. AB=AC, BD=CD, 
and AD common to both; therefore (1 1.) the angle 
ABD shall be equal to the angle ACD. 

Cor. An equilateral triatigle is also equiangular. 
Scuotium. — It — by ‘the demonstration, that 

the angles BAD, CAD are equal ; also that the angles 
BDA, CDA are equal, and consequently right angles 
(Def. 9.): Therefore a straight linedrawn from the ver- 
tex of an isosceles triangle to the middle es the base bi- 
sects the vertical angle, and is perpendicular to the base. 

Note. In a triangle not isosceles, any side is taken 

‘base EF of the. other» trie. 

in the isosceles triangle, the base is the side which; is : 

not equal to the ; tf} it) 2Gha ee 

INT AER ta =H 

~ Prov. XIII. Tankon, A th a 
jet ons Tie! rently auabioghytaets 

Conversely, if two angles of a triangle are equal, the 
opposite sides are equal, and the triangle is isosceles, 
IST'S FFs Ue e arty ths: ane 
Let the angle ABC = ACB; the side AC shall be Fig. 36. 

equal to the side AB. it Gales 
For if the sides are not let AB be the greater — 

of the two. Take BD= Rae oin DC: The a ’ 

DBC is by hypothesis equal to ACB, and the two si 
DB, BC are equal to the two sides AC, CB ; therefore 
(6.) the triangle DBC is equal to ACB: now this is im- 
possible, (Ax. 9) for the triangle DBC is only a part 
of, the triangle ACB, therefore AB is not unequal to AC, 
that is AB=AC. (pe 

>) ‘Prop. XIV. Treor. - a ” 

Of two sides of a triangle, that is the greater whic 
is opposite to the angle; and conversely, ees 
angles of a triangle, that is the greater which is oppo- 
site to the greater side. . 

1. Let the angle ACB be greater than B; the side fig, 37. 
AB opposite to the angle C is greater than the side AC 
opposite to B. For make BCD=B; then in the tri- 
angle BCD, because the angles DCB and B are Steel 
we have DC=DB (12.); but AC is less than AD+ 
(8.), and AD4+DC= AD + DB=AB; therefore AB 
is greater than AC. ' 

2 De let the sitciee be ig than rota te 
angle ACB opposite to AB shall , = spo than B 
which, is buipsore to AC. For if ACB could be less 
than B; then AB would be less than AC, which is eon- 
trary to the hypothesis of the proposition: And if 
ACB could be equal to B, then AB would be equal to 
AC, which is also contrary to the hypothesis ; therefore 
ACB must be greater than ABC. alin 

Prop. XV. Teor. 

From a point A without a straight line DE, only ne Fig. 3% 
perpendicular ‘ean be drawn to that line 

For suppose it possible to draw two, AB, AC; pro- 
duce one of them, so that BF may beseqtial to AB, and 
joii FC; and becausé AB=BF; and BO is:common to 
the'triangles ABC, FBC, sarap ebincaeaae 
equal; the angle ACB is equal’ to: FCB (6:): 
AC and ‘CF must form one’ contitived line (3.); and so, 
through two points: A, F, two. straight lines AF.and 
ACF may be drawn, that do not'coincide; which is im- 
possible: THerefore it is’ equally impossible’ that two 
perpendiculars ean: be:drawn from: sanie point to 
thie samerstraight litie)! esfgin ott, wlsverly sige 

Scrorium.. Through the same point C, in’a straight Fig. 2 
line AB'(Fig: 24.),”it is impossible yto-draw twovper= 
pendiculars to that line : Ror/if @Bsand):CD could be = 
both perpendicular to AB; then ECB and DCB would 4 
be both right angles, and equal to one another (1.) ? 
which is absurd (Ax) 9.) © 0 5 "S 

Phor. XVI, Turor. te aaa 
DALI 

If from a point A without a straight line ‘DE,,aper- Fig. S¢ 
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pendicular AB be drawn to that line; and’ different 
tee ue lines AE, AC, AD, &c. to different points of 

that line. - Sue” 
1st," The perpendicular AB is shorter than any 
oblique line. icoes - 

, The two oblique lines AC, AE on opposite sides 
of the perpendicular, and at equal distances BC, BE, 
are equal. 

3d, Of any two oblique lines AC, AD, or AE, AD, 
that which is farther from the perpendicular is the 
greater of the two. ; 

Produce the 
join FC, FD. 
"1. The triangles BCF, BCA are equal (6.), for BF= 
‘BA, and BC is commion, and the angles at B are right 
aes therefore CF = CA, Now AF is less than 

perpendicular, so that BF = AB, and 

+CF, (8.) therefore, taking’ the halves, “AB is less - 
than AC ; that is, the perpendicular is the shortest line 
that can be drawn from A to DE. 

2, Next suppose BE=BC; then the triangles ABB, 
ABC will be eh (6.); for they have also BA com- 
mon, and the angles ABE, ABC equal,’ therefore 
AE=AC; that is two oblique lines ‘equally distant 
from the Rep on opposite sides aré equal. 

3. In the triangle ADF’, the sum of AC and CF is 
less than the sum of AD and DF (9.); therefore AC 
the half of AC+-CF, is less than AD, the half of AD + 
DF’; that iis the oblique line farther from the perpendi- 
een Ts Bieta Shieh POS ahi AN QOAY POLS aie 

Cor. 1, The perpendicular from’a’ 
measures its distance from the line. 
~ Cor. 2. From the same point no more than'two equal 
straight lines can be drawn to terminate in that line. © 

: 

point ‘on a Jine 
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Pror. XVII. Turor. 

If through the pote C, the middle of the straight line 
AB, a perpendicular be drawn to'that line. 

1st, Every point in the perpendicular is equally dis- 
Naas, the extremities of the line Py: 
2d, Every point out of the perpendicular, is unequal- 

ly distant from the extremities of the line. re 

1. Because AC=CB, the tw6 oblique lines ‘AD, DB, 
“which are equally distant from the’ endicular, are 
equal (16). The same is also true of the two oblique 
ens mien and of the two ry lines AF. EB, 
&e. erefore, every point in the perpendicular is 
“ye Say opteieee thd andl ofthe line. © 
mt Fd, I be a point out of the perpendicular, . “If TA, 
IB be joined, one of them will cut the perpendicular in 
D; therefore, drawing DB, we have DB=DA. ‘But 
‘TB is less than ID +. DB, and 1D + DB=ID+DA=IA, 
Bart IB a than TA tf ay is, any point out of 
‘the p icular is unequ istant’ from the extre- 
ehities BB. Syrg? a rice | : 

‘Prop. XVIII. Turon, - 
~ "Two righit angled’ triangles are ‘equal, if the hy 
Gina ted Gable ut the coe bs jal to the h path - 
nuse and. a side of the other. be eil Teese 

“Let the’ hyp. hyp@henuse ACSDF, and the side AB= DE ; the right angled triangle ABC shall be equal to the right angled a DEF. 
The proposition will evidently be true, if it can be 

proved that BC=EF (11). Let us suppose, if it be 

“two. lines are. parallel. 
“have AHK + KHC > HKD + KHC; bit the former 

AC, BD, t 
the same side, will be equal to two right angles. 
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possible, that these sides are unequal, and that BC is 
the greater. Take’ BG=EF, and join AG. The tri- 
angles ABG, DEF; having AB=DE, and BG=EF 
(by hypothesis), and also having the angle ABG rs 
‘to DEP, they will be equal (6); therefore AG=DF, 
but DF=AC ; therefore AG=AC; that is, two oblique 
lines, one more remote from the perpendicular chit the 
other, are equal, which ‘is impossible (16) ; therefore 
BC is not unequal to EF’: and hence the triangle ABC 
is equal to the triangle DEF, 

Prop. XIX, Tueor. 

If two straight lines AC, BD, are perpendicular to a 
‘third’ AB, these two lines are parallel ; that is, although 

uced ‘ever so far both ways, they will not meef, 
(Def. 11.) 

For if they could meet in a point O, on either side 
of AB, then two perpendiculars OA, OB might be 
drawn from the same point O, to the same straight 
line AB, which is impossible, (15.) 

et XX. _Tueor. 

Tf two straight lines AC, BD, make with a third AB 
two interior angles CAB, ABD, the sum of which ‘is 
equal to two right angles, these two straight lines are 
parallel. 

From G, the middle of AB, draw EGF ndicular 
to AC; then, because the sum ABD + ABF 1s equal to 
‘two right angles (2.),and by hypothesis the sum ABD 4 
‘BAC is equal to two right angles, therefore ABD + 
ABF= ABD + BAC; and taking away the common 
angle ABD, there remains ABF = BAC; that is GBF 
=.GAE. Besides, the angles BGF, AGE are equal 
Aye and BG = GA; wherefore the triangles BGF, 

E have a side and two adjacent angles of the one 
equal to a side and two adjacent angles of the other} 
they are therefore equal (7.), and the angle BFG = 
AEG; but AEG is by. construction a right angle ; 
therefore BFG isa right angle ; and since GEC is aright 
angle, the straight lines EC, FD are perpendicular to 
EF, and are therefore parallel to one another. (19.) 
_. Cor. 1. If two straight lines AC, BD make with a 
third HK the alternate angles AHK, HKD equal, the 

r 

For then, adding KHC, we 

sum is equal to two right angles (2:), therefore the 
latter is equal to'two right angles; and consequently 
AC is parallel to BD. 

Cor. 2. If two straight lines AC, BD are cut by a 
third FG, so as:‘to'make'the exterior angle FHC equal 
to the interior and opposite angle HKD on the same 
side ; the two lines are parallel: For since FHC=AHK 
(4.), then we have AHK = HKD;; that is, the alter- 
nate angles equal, therefore AC is parallel to BD. . 

“ Pror, XX1._ Tuzor, 

Ifa eeraighe line EF meet two parallel ail f lines 
e sum of the inward angles CEF, EFD on 

For if not, suppose EG to be drawn through E, so 
that the sum.of GEF,and EFD may be two right an- 
gles; then EG will be parallel to BD (20.) ; and thus 
through the same point E two straight lines EG, EC 

Principles. 
—_—— 

Fig, 41. 

Fig. 42. 

Fig. 43, 

Fig. 44. 



Principles. 
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Fig. 43, 

Pig. 44, 

Fig, 45, 

Fig. 46. 
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are drawn, each parallel to BD, which, is impossible, 
(Ax. 11.); therefore no straight line that does not.co- 
incide with AC is parallel to BD, therefore the straight 
line AC is parallel to BD. : val} 

Cor. 1. If a straight line is perpendicular to one,of 
‘two parallel straight lines, it is also perpendicular to the 
other. 

Cor. 2. (Fig. 43.) If a straight line HK meet two 
parallel straight lines AC, BD, the alternate angles 
AHK, HKD shall be equal. Sy 

For the sum CHK4HKD is equal to two right an- 
gles; and the sum CHK-+AHK is also equal to two 
right angles (2.), therefore the angle HKD must be 
equal to AHK. 

Cor. 3. (Fig. 43.) If a straight line FG cut two, pa- 
rallel straight lines AC, BD, the exterior angle FHC 
is equal to the interior and opposite angles HKD. 

For since FHC=AHK (4.), and AHK = HKD; 
therefore FHC = HKD. 
Scuorium. If a straight line EF meet two other 

straight lines EG, FD, and make the two interior an- 
gles EFD, FEG on the\same side less than two right 
angles, the lines EG, FD meet, if produced, on the 
side of EF, on which the angles are less than two right 
angles. For if they do not meet on that side, they are 
either parallel, or else they meet on the other side. 
Now they cannot be parallel, for then the two interior 
angles would be equal to two right angles, instead of 
being less, Again, to shew that they cannot meet. on 
the other side, suppose EA to be parallel to DFB ; then 
because the sum EFD +.FEG is (by hypothesis) less 
than two right angles, that is, less than FEK + FEG 
(2.); and EFD = FEA (Cor. 2. of this Prop.) ; there- 
fore the sum FEA '+ FEG is less than FEK + FEG; 
and, taking FEG from both, FEA is less, than FEK ; 
hence FB and EK must be on opposite sides of EA, 
and therefore can never meet: 

The truth of this proposition is assumed as an axiom 
in the Elements of Euclid, and made the foundation of 
the theory of parallel lines, 

Prop. XXII. Turor. 

- Two straight lines AB, CD, parallel to a third EF, 
are parallel to one another, 

Draw the ‘straight line PQR perpendicular to EF. 
Because AB is parallel to EF, theling PR shall be per- 
pendicular to AB (1. Cor. 21.) And because CD a - 
rallel to EF, the line PR. is also perpendicular to.CD ; 
therefore AB and CD are perpendicular to the same 
straight line PQ ; hence they are parallel. (19.) 

Prop. XXIII. Turor. 

Two parallel straight lines are every where equall distant” ig ry qually 

Let AB, CD be two parallel straight lines. From 
any points E and F in one of them, suppose perpendi- 
culars EG, FH to be drawn ; these, when preduced, will 
meet the others at right angles in H and G (1. Cor. 21.): 
Join FG; then, because FH and EG are both per- 
pendicular to AB, they are parallel, (19.); therefore 
the alternate angles HFG, FGE which they make with 
FG, are equal, (2. Cor. 21.): And because AB is paral- 
lel to CD, the alternate angles GFE, FGH are also 
equal ; therefore the triangles GEF, FHG have two an- 

‘to each ; and the side FG adjacent to the equal a 
common ; the sn ff aN ry 
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gles of the one equal to two angles of the 

68h 
FH is equal to EG, that is, any two points . on one 
of the lines, are equally distant from the other line. 

So) htPRoR: KKIV. «: TagoRe: ee. 
In any triangle, if one of the sides be produced, the 

exterior ae ual to both the interior and opposite 
angles ; and the three interior angles are equal to two 
right angles, - 

Let ABC be a triangle; produce any one of its sid 
AC towards D, and from the point A,let AE fog mig ~ 
parallel to BC: And because of the peels Ae 
AE, the angle. EAD =C, and the angle EAB= B. 
(Cor. 2. and 3. of Prop. 21.95 therefore EAD + EAB= 
C +B; that is, BAD=B4C: Hence the outward 
angle is equal to the two inward and opposite an- 
les. a pay JEN Ley 
Again, because BAD = B +, to each, add BAC, 

and we have BAD + BAC=B+C BAC, that is, 
equal to the sum of the three angles af the triangle ; 
but the sum BAD + CAB is equal to two right ane 
(2.); therefore the sum of the three angles of the tri- 
angle ABC is equal to two right angles. = ss 

Cor: 1. If two angles of one triangle are e 
two angles of another triangle, each to each, the thir 
angle‘ of the one shall be equal to the rep of the 
other, and the triangles shall be e uiangular. 

Cor. 2. A triangle can have only one right angle. 
Cor.,3. In any right angled MRE gs sum of the 

two acute angles is Fava toaright angle. 
Cor. 4. In an equilateral triangle, each of the angles 

is one-third of two right angles, or two-thirds of one 
right angle. 9 ' 

ienta sit to oll i+.) Stusdct 3 cipro VE 
3 Pror, XXV. THEoR. hs 

The sum of all the interior angie of a polygon is 
equal to twice as many right angles, wanting four, as 
the polygon has sides. 

Let ABCDE, &c. be a polygon ; if from the vertex of Fig: 
any one of its angles A, diagonals AC, AD, AE, &c, 
be drawn to the vertices of all the o angles, it is 
evident that, the polygon will be divided into five tri- 
angles if it have seven sides ; and into six triangles if 
it fave eight sides ; and, in general, the number of tri 
angles will be two less than the number of sides. It is 
also evident, that the sum of all the angles of these tri- 
angles make up all the angles of the polygon ; now, all 
the angles of each triangle are feast er equal to two 
right angles ; therefore,all the angles of. the triangles, 
that is all the angles of the polygon, will be equal to 
two right angles taken as often, except two, as e fi- 
gure has sides, and consequently all the angles of the 
polygon will be equal to twice as many right angles 
wanting four as the figure has sides. 

Cor. The sum of the angles of a quadrilateral will 
be four right angles. sien 

Scuorium. The proposition will only apply to such 
polygons as have their angles salient, that is when the 
straight line that joins. any two adjacent angles falls 
within the polygon. When some of the angles are 
saa e proposition must have a different t 
orm, - 
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ASS Pea asa SR tay ewe eile 3) gest 
The opposite sides of a parallelogram are equal, as 

well as the opposite angles. ' 

Draw the di BD, The tri s ADB, DBC 
have the pores DB; ig ea of the paral- 
lels AB, CD, theangle ABD = CDB, (2 Cor. 21.) and 

~ because of the parallels AD, BC, the angle ADB=DBC; 
therefore the triangles are equal, (1); and the sides 
AB, DC, which are opposite the equal angles, are equal. 
In like manner AD and BS are equal i, therefore the 
opposite sides of a parallelogram are equal. 
Again, from the equality of the triangles, it follows 
that the angle at A is equal to the ney a C; and it 
has been Rave that the angles ADB, BDC are re- 

ively equal to the angles CBD, DBA ; therefore 
whole angle ADC is equal to the whole angle 

ABC ; thus the opposite angles are equal, 
Cor, Two parallels AB, CD comprehended between 

two other parallels AD, BC are equal, 

Prop. XXVII. 

If in a quadrilateral ABCD, the opposite sides are 
equal, so AB=CD, and AD=BC ; the sides are 
parallel, and the figure is a parallelogram. 

For, drawing the diagonal DB, the triangles ABD, 
BDC have the three sides equal, each to each ; there- 
fore the angle ADB, opposite to the side AB, is equal 
to the angle CBD, opposite to the side CD, (11.) ; 
hence the side AD is parallel to BC, (1. Cor. 20.) For a 
like reason AB is parallel to CD; therefore the qua- 
drilateral ABCD is a parallelogram. 

Tueor. 

Par: XXVIII. Tueor. 

_E two opposite sides AB, CD of a quadrilateral are 
equal and el; the other two sides are equal and 
parallel, and the figure ABCD is a parallelogram. 

' For, having drawn the diagonal BD, since AB is pa- 
rallel to CD, the le ABD=BDC (2. Cor. 21.) ; be- 
sides the side AB=DC, and the side DB is common ; 
therefore the triangle ABDis equal to the triangle DBC, 
6.) ; therefore the side AD=BC, the angle ADB= 
BC; and consequently AD is parallel to BC; there- 

fore the figure ABCD is a parallelogram. 

SECT. IT. 

Or 4 Cincur. 

Definitions. 

1. The cireumference of a circle is a curve line, 
point of which is equally distant from a certain 
within it called the centre. 
bounded by that curve line. 

Note. Sometimes the circumference of a circle is call- 
ed the circle ; but it is xr to avoid ambiguity, by re- 
collecting that the circumference is.a line, and the circle 
a 

every 
point 

The circle is the space 

space. 
‘2, Every straight line, CA, CE, €D, &c. drawn from 

the centre to the circumference, is called a radius or 
semidiameter ; and every straight line, as AB, which 
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ses through the centre, and is terminated both ways 

By the circumference, is called a diameter. 
Cor. All the radii equal; also the diameters are 

all equal, and each is double of the radius, . 
5. An are of a circle is any portion of the circumfe- 

rence, as FHG, 
The chord or sublense of an arc is the straight line 

FG which joins its extremities, 
4. A segment is the space comprehended between an 

are and its chord. 
Note. The same chord FG corresponds to. two ares. 

FHG, FKG, also to two segments; but it is always, 
the least of the two that is meant, unless otherwise ex- 
r x 

, 5. A sector is a part of a circle comprehended by an. 
arc DE, and the two radii CD, CE drawn to its extre- 
mities, 

6.A straight line is said to be "oes in a circle, when 
its extremities are in the circumference, as FG. 

7. An angle is said to be ina segment of'a circle, 
when its vertex is on the arc of the segment, and the 
lines which contain it terminate in the extremities of 
the chord. 

8. A rectilineal figure is said to be inscribed in a circle, 
when all its angles are on the circumference of the 
circle. The circle is then said to be described about the 
figure. : 

9. A straight line is said to touch a circle, and is call- 
ed a tangent, when it, meets the circumference, and 
being produced does not cut it ; asthe line IKL. The 
point K in which the straight line meets. the circle is 
called the point of contact. 

10. Two circumferences of circles are said to touch 
each other, when they meet in one point only. 

11. A rectilineal figure is said to circumscribe a 
circle, when all its sides are tangents to the circumfe- 
rence ; the circle is then said to be inscribed in the 
figure. 

Prop. I... Tueor: 

Any diameter AB of a circle, divides the circumfe~ 
rence into two equal parts. 

For if the figure AEB be applied upon AFB, so that 
they may coincide in their common base AB ; it is ma- 
nifest that they must entirely coincide; for were it 
otherwise, some parts of the circumference would be 
farther from the centre than others, contrary to the de- 
finition of a circle. (Def. 1. Sect. 2.) 

Prop. II], TueEor. 

Every chord is shorter than the diameter. 

Of the 
Circle, 

Fig. 51. 

For if the radii AC, CD be drawn to the extremities Fig. 51. 
of the chord AD, then AD will be less than AC-+-CD 
(8. 1.) that is less than the diameter. 

Prop. III. Tueror. 

A straight line cannot cut a circle in more than two 
points. 

For if it could cut it in three, these would be. all 
equally distant from the centre; and so three equal 
straight lines might be drawn from the same point to 
terminate in the same straight line, which is unpossi- 
ble, (16. 1.) 



Of the 
Circle. 

Fig, 52, 

Fig. 52. 

Fig. 53. 
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Prop. IV. Tueor. 

In the same circle, or in equal circles, equal ares are 

subtended by equal chords; and conversely, equal 
chords, subtend equal ares. 

If the radii AC, EO are equal, and the arc AMD is 
equal to the are ENG; the chord AD shall be equal to 
the chord EG.. For the semicircle AMDB may evident- 
ly be applied exactly upon the semicircle ENGF ; and 
then the curve line AMDB will coincide entirely with 
the curve ENGF; but we suppose the are AMD = 
arc ENG;; therefore the point D will fall on G, and 
the chord AD on the chord EG. 

Conversely, if the chord AD be equal to the chord 
EG, then the are AMD= are ENG. For, drawing 
the radii CD, OG; the triangles ACD, EOG have 
AC = EO, CD = OG, AD = EG;; therefore they are 
equal, (11. 1.); and the angle ACD = EOG; conse- 
quently, if the semicircle ADB be placed on the equal 
semicircle EGF ; so that AC may coincide with EO ; 
the point D will manifestly fallon G, and the’ are AMD 
will be equal to ENG. ~ , 

Prop. V. Tueor. 

In the same, or in equal circles, a greater arc is sub- 
tended by a greater chord, and conversely ; provided 
that the ares are each less than a semicircumference. 

_ Let the are AH be greater'than the are AD, and let 
the chords AD, AH, and the radii CD, CH be drawn. 
The two sides AC, CH of the triangle ACH are equal 
to the two sides AC, CD of the triangle ACD ; and the 
angle ACH is greater than the angle ACD; therefore 
AH => AD (10. 1.) Thus it appears, that the chord 
that subtends the greater arc is the greater. 

Conversely, if the chord AH is supposed greater than 
AD, it may be inferred’ from‘the ‘same triangles, that 
the angle ACH is greater than the angle ACD, and 
therefore that the are AH is greater than AD. 

Scuo.ium. If the arcs, instead of being less, were 
greater than a semicircumference, the opposite property 
ae rite true ; thatis, the greater the arc, the smaller 
the chord. 

Prop, VI. 

The radius CG; which is perpendicular to a’ chord 
AB, bisects the chord, and the arc it subtends ; that is, 
divides each into two’ équal parts. 

THEoR, 

Draw the radii CA, CB; these, “with respect to the 
perpendicular CD, are two equal oblique lines; there- 
fore they mett AB at equal: distances from the perpen- 
dicular (16.'1'); “that' is, ‘AD = ‘DB. 

Next, if AD = DB; then, ‘because CG is ’a perpen- 
dicular to AB, every point in CG is equally distant 
from A and B (17. 1:);! therefore, if AG and BG be 
drawn, the chord AG = chord BG; hence the are 
AG'=are'BG' (4.) . 

Scuottum. From this proposition, it appears that'the 
centre C, the middle D of the chord, and the. middle 
G of'the are, "are three points situated in’a straight line 
perpendicular to the chord. » Now, ‘two points are suf- 
ficient to fix the ‘position ofa-straight line. Therefore, 
any straight ‘line’ which ‘passes’ through two ‘of’ these 
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ints will necessarily pass through the third, and be — 

F rpentiealil tothe chord. == ; 
Hence it also follows, that the ticular to the 

middle of a chord passes through the centre and the mid- 
dle of the arc subtended by the chord. = 

Prop. VII. Tuxor. 

‘One circle, and Her 8 one, can be described through 
three given points A, B, C, which are not in a strai 
line. - 

: ya . 

Join AB, BC, and ue Ngee pe each into two equal 
parts by the pe iculars DE, FG. Now, if ABC; 
or DBF, be fi eight wala then, if the points D, F be 
joined, ‘DBF will be a no angled triangle, and there- 
fore each of the angles BED, BDF will be less than a 
right angle (2. Cor. 24. 1.) ; and consequently, each of 
the angles FDE, DFG will be less than a right angle, 
and their sum will be less than two right angles : ‘her 
DE, FG will meet, if produced in a point O (Schol. 
21.1.) Butif DBF is not a right angle, the twollines 
GF, AB will make with BI’ two angles on one side, 
which will be less than Saat ero therefore those 
lines will meet in a point K; and as BFK is a right 
angle, BK ‘will be less than’a right angle (2. Cor: 24. 
1.); therefore EDK and GKD will ‘be together less 
than two right angles, and consequently will meet at a 
point O, as in the other case. Now this point O, con- 
sidered as in the perpendicular’ DE, will’ be equally dis- 
tant from A and'B  (17.-1.) ; and ‘considered ‘as in’ the 
sae ndicular FG, it will be equally distant’from C ‘and 

‘y therefore it will be'equally distant from A, B, and 
C, ‘and these three points will be in the circumference 
of'a circle, of which O-is the centre. at apace 

Again, every circle that passes through A and B must 
have its centre in DE; and every circle that wt 
through C and. B must have its centre in FG (Schol. 6.) ; 
but these two lines can only have one common point ; 
therefore only one circle can pass through the points.A, 
Bren Mise GW ted ai"; FSA Hee Sete tue 

Cor. Two ciréles cannot cut each other in more than 
two points; for, if they could have three common 
points, they would have the same centre, and would 
coincide. Pei: 

J 

Prop, VIII, Tyson, = 

Two equal chords are equally distant froin:the een. 
tre; and of two uriequal chords, the’shortest is farthest 
from the centre. 

1. Let the chord AB=DE ; suppose them divided 
into two equal parts by the perpendiculars CF, CG from 
the centre ; and draw*the radii) CA, CD. The right 
angled triangles CAF, CDG have equal hypothenuses 
CA, CD; also AF, the half of AB, equal to DG, the 
half of DE; therefore the triangles are equal (18. 1.), 
and CF=CG ;' therefore AB,\ DE are equally distant — 
from the’ centre. y ¥l to diving 

2, Next let the chord AH be greater than the chord _ 
DE, so that the are AKH is.greater than there DME. 
In AKH take AKB equal: to DME; draw the chord 
AB, and CF a perpendicular from the'centre' upon AB, 
meeting AH in O ;:and’Clia dicular upon AH; 
It is evident that CF is greater than CO, and CO great« 
er'than CI (16. 1!) } much  iore’thén iscCF- > CI: 
But CF=CG, ‘since the chords“AB, ‘DE are'equaly — 



therefore CG > C1 ; therefore of two un: _chords, 

the smaller is the farthest pyr “hag: pl ‘ 
1 , 2 

Prop. IX. THEOoR. 

line BD, drawn perpendicular to the ex- 
a radius CA, is a tangent to the circumfer- 

chan baiviir 

A strai 
- tremity o 

ence. 

F oblique line CE is longer than the perpen- 
dicular CA’ (16. 1); therefore the point E, must, be 
without the circle ; and as this holds true of every point 
in the line BD, except the point A, the line BD isa 

one tangent AD can be drawn from 
a point A in the circumference. For if it were possi- 
ble to:draw another tangent, as AG, then as CA would 
not be dicular to AG, another line CF would be 

endicular to AG ; and so, CF would. be less than 
A (16. ke therefore F would fall. within the cir- 

cle, and AP, if produced, would cut the. cireumferetice. 

Prop. X. TuHeor. 

Two parallel chords AB, DE in a circle intercept 
equal ares AD, BE. ' 

Draw the radius CH cular to AB; it. will 
also be perpendicular to DE (1. Cor. 21.1.) There- 
fore H. will be at the same time the middle of the arcs 
AHB.and DHE: Hence we have DH=HE and AH= 
HB; and therefore DA=BE... » 

Pror. XI... Tueor. 

If two circumferences. cut each other, the straight 
line which passes through their centres shall be per- 
pendicular to the chord which joins the points of inter- 
section, and shall divide it into two equal parts. 

For the line AB, which joins the. point of intersec- 
tion, being a common chord ,of the two circles; if, 

through the middle of this chord, a perpendicular be 
al wh, it will ss through C and D, the centres of 

’ 1 the circles. atv oaly one line can be drawn through 
_ two given points; therefore the straight line which 

| __ passes through the centres is a perpendicular.at the mid- 
it Me of the common chord. 

\Phor. XI . Tueror. 

_ Ifthe distance of the centres be less than the sum of 
their radii; and if, at the same time, the greater radius 

the sum of the lesser and the distance of the 

‘Regs only that CD 

Prop. XIE, Tueror 

‘Ifthe distance cD of the centres of two circles be 
ial to the sum of their radii CA, AD, the twoicir- 

es touch each other externally. x 
~ 
a. 
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It is evident that they will have a common point A, 

but they cannot have another common point ; for if they 
had two common points, (as in Fig. 58.) it would be 
necessary that the distance of their centres should be 
less than the sum of their radii. 

Of the 

Prop. XIV. Teor. 

If the distance of the centres. be: equal to the diffe- Fig. 61. 
rence of the radii CA, AD, the two circles will touch 
each other internally. 

In the first place, it is evident that they have a com- 
mon point A, and they cannot have another ; for, that 
this might be possible, it would be necessary that the 

eater radius AD should be less than the sum of the 
lesser and the, distance. of the centres C, D, which is 
inconsistent with the hypothesis. 

Cor. Therefore, if two circles touch each other, ei- 
ther externally or internally, their centres and the point 
of contact are in the same straight line. 

Prop. XV. Treor. 

In the same circle, or in equal circles, equal angles 
ACB, DCE at the centre; intercept equal arcs AB, DE 
on the circumference; and conversely, if the arcs AB, DE 
be equal, the angles ACB, DCE arevalso equal. 

Fig. 62. 

1._If the angle ACB=DCE, these two angles may 
be placed on each other, and-as their sides are equal, 
the point A will fall on D, and the point Bon E; but 
then the are AB must also fall on the are DE; for if 
the two ares did not coincide, there would be in the one 
or the other points unequally distant from the centre, 
which is impossible; therefore the arc: AB=DE. 

2. Next if the are AB=DE, the angle ACB shall be 
equal to DCE; for if they are not equal, let ACB be the 

eater. Take ACI=DCE, then by what has been 
emonstrated AI=DE; but by hypothesis, the are 

AB=DE;; therefore the arc) AImAB, which is im- 
possible ; wherefore the angle ACB=DCE. 

Prop. XVI. THEor,. 

An angle ACB at the centre of a circle, is double of Figs. 68 
the angle ADB at the circumference, upon the same 64. 
arc AB. : ; est st 

Draw DC, producing it to E. First, let the angle at Fig. 63. 
the centre be within the angle at the circumference, 
(Fig. 63,) then theangle ACE=CAD+4 CDA, (24. 1); 
but because CA=CD, the angle CAD=CDA, (12. 1,) 
therefore the angle ACE=2:'CDA. For:the same rea- 
son, the angle BCE=2 CDB : Therefore, the whole an- 
gle ACB is double the whole:angle‘:A DB. 

Next, let the angle at the centre be without the angle 
at the circumference, (Fig. 64). It may be demonstra- 
ted as in the first case, that the angle ECB=2 EDB; 
and that the angle ECA a part of the first, is equal to 
2EDA apart ofthe second ;' therefore the’ remainder 
ACB is doublethe remainder ADB. oh 

Fig. 64 

Prop. XVII. Tueor. 

The angles ADB, AEB, in the same segment AEB Figs. 65, 
of a circle, are equal to one another. 66, 

Let C be the centre of the circle, and first let the seg- 



Fig. 67. 

Fig. 68, 

Fig. 69. 
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rhont “AEB be greater than a semicircle, (Fig. 65). 

Draw CA, CB to the ends of ‘the base of the segment, 

then each of the angles ADB, AEB will be half of the 

angle ACB, (16,); therefore the angles ADB, AEB 

are equal. re 
Next, let the segment AEB be less than a semicircle ; 

draw the diameter DCF, and join EF ; and because the 
segment ADEF is greater than a semicirele by the first 
case, the angle ADF=AEF. In like manner, because 
the segment BEDF is greater than a semicircle, the an- 
gle BDF is equal to the angle BEF; therefore the 
whole angle ADB is equal to the whole angle AEB. 

Pror. XVIII. 

The opposite angles of any quadrilateral ABCD in- 
scribed-in a circle, are together equal to two right an- 
gles. 

THEOR. 

‘Draw the diagonals AC, BD. In the segment ABCD, 
the angle ABD=ACD;; and in the: segment’ CBAD, 
the angle CBD=CAD, (17.) ; therefore the whole an- 
gle ABC is equal to the sum ACD4CAD; and add- 
ing’ ADC, we get the sum ABC+ADC equal to 
the sum ACD 4+ CAD 4 ADC; now these three 
angles are the angles of the triangle ADC, and 
therefore equal to two right angles, (24. 1.): There- 
fore the sum of the angles ABC, ADC is equal to two 
right angles. In like manner it may be demonstrated, 
that the sum of the angles BAD, BCD is equal to two 
right angles. 

Prov. XIX. Tneor. 

An angle ABD in a semicircle is a right angle; an 
angle BAD in a‘segment greater than a semicircle, is 
less than a right angle; and an angle BED in a seg- 
ment less than a semicircle, is greater than a right an- 
gle. 

Produce AB to F, and draw BC to the centre; and 
because CA=CB, the angle CBA=CAB, (12. 1.), in 
like manner, because CD=CB, the angle CBD=CDB, 
therefore the sum CBA4+CBD=CAB+4CDB;; that is, 
ABD=CAB-+-CDB ; but this last sum is equal to the 
angle DBF, (24. 1.) therefore the angle ABD=DBF. 
Hence-each isa right angle, (9. def. 1.) ; therefore the 
angle ABD in a semicircle is a right angle. 

And because in the triangle ABD the angle ABD is 
a right.angle; therefore BAD, which is manifestly in 
a segment-less than a semicircle, is less than a right 
angle, (2. Cor. 24. .1.). Again, because ABED is a qua- 
drilateral in a-circle, we have A+ E= two right an- 
gles, (18.) ; but A is less ‘than a right angle ; therefore 
&, which is in a segment greater than .a semicircle, is 
greater than a right angle. 

Prop. XX. Tueor. 

The angle BAE, contained by a tangent AE toa cir= 
cle, and a chord AB drawn from the point of contact, 
is equal to the angle AGB in the alternate segment. 

Let the diameter ACF be drawn, and GF be joined ; 
and because FGA and FAE are right angles, (19. and 
9.), and of these, FGB a part of the one, is equal FAB 
a part ofthe other, (17.). The remainders BAE, BGA 
are equal. 

GEOMETRY, 
Problems relating to the two First Sections. © 

Geometrical problems, like geometrical theorems, — 
may be multiplied without end. They are divided into 
classes, according to the nature of the lines employed 
in their solution. The most simple, called Plane Pron 
blems, require only straight lines, and circles, and they _ 
may be all ultimately reduced to three. prin 

1. To draw a straight line from one given point to 
another given point, = F.C WOE GD 

2. To prolong’a straight line. | ") walieoils 
8. To describe a circle on any point as a centre, with 

any given radius. a i oecti oie: ati 
hese are resolved by the mechanical contrivances of 

a ruler and compasses, which are commonly known ; — 
and they belong rather to mechanics than to geometry, 
which does not teach how to resolve them, but takes 
for granted that the manner of solving them is known. — 
This assumption is formally made in the postulates, (be- 
ginning of Sect. I.) Nags kse db MR) fy 

The elements of geometry treat only of the more 
simple plane problems, to which the complex may be 
cedvinwile Some of these are now tobe considered. 

Prostem I. 

From the greater CD of two unequal lines AB, CD, Fi 
to cut off a part equal to the less. 

From C asia centre, with “a radius ‘equal to AB, let 
the circumference of a circle be described cutting CD 
in E, (3d Postulate), and thething isdone, | 

Pros. II. 

At a given point A to draw a line equal to a given i 
line CD. . vi 

Draw the indefinite line AF (Post. 1. and 2.); from 
which cut off AB=CD, (Prob. 1.) ‘ 

Pros. III. at 

To bisect a given straight line AB,| that is!'todivid 
it into two equal parts. aad 

i 

On A and B as centres, with any radius greater than 
the half of AB, deseribe two-ares of circles to meet in 
D, (Post. 3. and Prop. 12.), this point will be equally — 
distant from A and B. In like manner, find another 

int E, either on the same or on the other side of the — 
ine, which may be equally distant from A and B. 
Through D and E draw a straight line to meet AB in © 
C; the point C will be the middle of AB. a4 

For the points D and E are ina straight line, per- 
ndicular to the middle of AB (17. 1.) ; therefore the — 
a = is that perpendicular, and C is the middle of — 

e line, ars 

Prop.IV. Sa f , 

To draw a perpendicular to ‘a given line BC from a F 
given point A in that line. } 10 eae 

Take the points B and C at equal distances from A ; 
and on B and.C as centres, with a radius greater than 
BA, describe ares to meet in D. Draw AD, whieh 
will be the perpendicular required. Pac 

4 ‘ iio State OF ar ’ 
“ 

a 



-GEOMETRY. 
For D being equally di from B and C, it must 

be in a line perpendicilarto middle of BC. There. 
fore AD is the perpendicular mreduty. cial YP 
By) i - ; 0) eda alana » Bae nD 

allt? ; . 64 Sopp yo! et oe Poel 

To draw a perpendicular toa given line BD from a 
given point A without that line. ~ 

On A asa centre, with a sufficiently great radius, 
describe an arc’to cut the line in Band D. Find next 
a point E.equally distant from A and B; join AE, meet- 

“ing BD in 'C, and AC will be the perpendicular re- 

“through D, and AD will 

mkt © > oskor quired 
anal For the two points A, E are each equally distant 
from B and D ; therefore AE is perpendicular to BD. 
4 3 an 

“ > \i po Pros. VE 

SP Ata given point A in’a, 
angle equal to a given angle 

‘On K asa centre, with ai aoe , destribe an are 
“IL, to terminate in the’ dae of the angle. On A 
as a centre, with the same radius, describe an indefi- 
nite arc BO. On Bas a centre with a’ radius equal.to 
the chord of the are LI, describe .an arc to cut the. are 
BO in D; draw AD, and the angle DAB’ shall be 

* equal to the Ses arigle K. cages Ot wre 
“For IL, BD are equal chords in equal circles, there- 

fore the arc IL = are BD (4.), and the angle K = 
angle A, (15.) 

Wa 

gen Tine AB to make an 

eames Mies Od ently, lrg: 

To divide a given angle, or an are, into two equal 

(2. If it is'an are AB whose éentre is ‘C, which is to 
“be divided, on A and Bas centres, with the same ra- 
dius describe ares to meet in D’; th Cand D draw 
a esight line CD, which will bisect the are AB at the 
point EF. 

© °¥For C and D are each at the same distance from the 
extremities of the chord AB; therefore CD is h> 
dicular at the middle of the chord (17. 1.), and conse- 

- quently must bisect the arc AEB, ( 1. 6.) f 
2. Ifthe angle ACB is to be bisected; in the first place, 
an arc AEB is to be described on € the vertex’ of the 
‘angle as a centre ; then a point D must be found equal- 
tine A and B as before, and a line drawn 

rom C through D will bisect the angle. 
“For if the chord AB be drawn, CD will be perpen- 
dicular at the middle of AB ; therefore CD bisects the 
os ” (6.), and consequently bisects the angle ACB, 
¢ ie . t ; 4 

’ 

Pros, VIII. 

Through a given point A, to draw a straight line 
parallel to a given line BC, 

‘.. On A asa centre, with a radius sufficiently great, 
describe an indefinite arc EO; on Easa ett with 
the same radius, describe an arc AF ; also on E asa 

“centre with the chord of the arc AF as a radius, de- ibe an are to meet EO in D; draw a line from A be the parallel required. 
“VOL, X. PARTI. 

For AF and DE are manifestly equal arcs of equal 
circles ; therefore the angles BEA, DAE are equal ; 
and hence BC is parallel to AD, (Cor. 1. 20. 1.) 

Prop. IX. 

To describe a triangle, the sides of which shall be 
equal to three given straight lines A, B, C. 

Draw a straight line DE equal to one of the lines A; 
on E as a centre, with a radius equal to another of the 
lines :B,, describe an arc ; on Das a centre, with a ra- 
dius equal to'thes remaining line C; describe another 
are, cutting the former in F ; draw DF, EF; and DEF 
shall be the triangle required, as is sufficiently evident. 

Scrorrum: The problem is only possible when the 
suntof any two of the given lines is greater than the 
third, (8, 1) 

alanis’ entietasl 

(i Pros. Xs) > 
3 ww P53. : 

‘To construct a parallelogram, the adjacent sides of 
which may»be equal to two given lines A, B, and the 
angle which they contain equal toa given angle C. . 

© Draw'a straight line DEA ; at the point D) make 
anatgle FDE'= C, and) take DF = B; deseribe:two 

»ares, onevon: Fas ‘a. centre, with DE or A as a radius, 
and the other on E asa centre with B as aradius. From 
the point G, ‘where these ares cut each other, draw GF, 
GE, and DEGF will be the parallelogram required. 

For by the construction, the opposite sides are equal ; 
therefore the figure is a parallelogrant, (27. 1.) 

Con. If the given angle were aright angle, the figure 
would be a rectangle ;' and if the sides were equal, the 
figure would be a square. — 

Prop. XT. 

To find the centre of a circle, or of a given arc. 

Take any: three points A, B, C in the circumference 
of the circle, or in the are; join them by the lines AB, 
BC, (or suppose these lines drawn), and -bisect AB; BC 
by the, perpendiculars DE, FG (Prob. 8.) the point 
-O where these lines meet each other shall be the centre 
sought, as is evident from Prop. 7. 

Scnoirum. By this construction, a circle may be de- 
scribed through three given points ; or may be describ- 
ed about a given triangle ABC. ’ 

“Pros, XII. 
Through a given point A, to draw a tangent toa 

given circle. 

If the given point A is in the circumference (Fig.81.), 
draw the radius CA, and draw AD perpendicular to 
CA ; and DA shall be the tangent required, (9, 2.) 

Ifthe point A is without the circle, (Fig. 82.), draw 
AC to ie centre, bisect AC in O; and on O asa 
centre, with OC. as a radius, describe a circle which 
may cut the given circle in B; draw AB, and AB shall 
be the tangent required 

For join CB, and the angle ABC in a semicircle will 
be a right angle (19.) ; therefore AB, a perpendicular 
to the radius at its extremity B, is a tangent to the 
circle, (9.) fp 
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Fig. 73. 

Fig. 79. 

Fig. 80. 

Figs.81,82- 

Fig. $1. 

Fig. 82. 
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Fig. 83. 

Fig. 84. 
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Scitotrum. When: the. point A: is without the:citcle, 

there may be two equal tangents AB, AD. drawn, 

which shall. through the point A. © For the right 
angled triangles ABC, ADC have a common hy 
thenuse AC, and a side BC equal a side CD; therefore 
AB = AD, (18. 1.) 

Pros, XIII. 

To inscribe a circle in a given triangle ABC. 

Bisect the angles A and B, (Prob: 7.) by'the straight 
lines AO, BO, which will meet at'a point O, because 
the angles CBA and’ BAC are less than ‘two: right 
angles ; and therefore OAB and OBA are ‘also less than 
two right angles, (Schol. 21.1.). Draw OD, OE, OF, 
perpendicular to the sides of the triangle: And because 
the triangles OAD, OAF have the angle OAD= OAF, 
and the angle ODA = OFA; the remaining angle 
AOD shall be equal. to the remaining angle AOF, 
(1 Cor, 24. 1.) Besides the side AO, adjacent to the 
equal angles, is commen to both ; therefore the triangles 
are equal, (7. 1.) and OD=OF : In like manner it may 
be demonstrated, that the triangles BOD and BOE are 
equal, and therefore OD—OE; therefore the three lines 
OD, OE, OF are equal ; and a circle described on O- 
as a centre, with any one of them as a radius, will pass 
through the extremities of the other two ; and because 
the angles at D, E, F are right angles, the circle will 
touch the sides of the triangle (9.), and. be inscribed 
in it. 

Pros. XIV, 

Upon a given straight line AB, to describe a seg- 
ment of a circle that may contain an angle equal to a 
given angle C. 

Produce AB towards D, and at the point B make the 
angle DBE=C ; draw BO perpendicular to BE, and 
GO a perpendicular upon the middle of AB. On the 
point of concourse O as a centre, with the radius OB, 
describe a circle which will evidently pass through A ; 
the segment required shall be AMB. For since BE is 
perpendicular to the extremity of the radius OB, BE is 
a tangent; therefore the angle EBD, which is equal to 
C by construction, is equal to any angle AMB in the 
alternate segment. 

Scuontum. If the given angle were a right angle, 
the segment sought would be a semicircle described on 
the diameter AB. 

SECT. Ti. 

Or Proportion. 

Tue theory of proportion treats of the ratios of quan- 
tities ; that is, the relations they have to each other in 
respect of magnitude. As it applies alike to quantities 
of every kind, we have explained it in our article AL- 
Gepra, Sect. III. ; and some foreign writers.on geome- 
try, particularly Legendre, even regard this subject as 
altogether an arithmetical or algebraical theory. In 
this country it has been usual to introduce it into geo- 
metry, just before its application is wanted ; although 
perhaps it might with propriety be inserted, rather as 
a preliminary theory, than as forming a part of geome- 
try. However, in compliance with custom, we shall 
treat it, (but somewhat differently, ) also in this place. 

GEOMETRY. 

‘Definitions = 4 
1. When one quantity contains another, a certain 

number of times exactly, the former is ealled a multiple 
of the latter; and the latter is said to be a part of the 

Wh imag aiidiaamenalioienan 2. en severa Ss are wes of as man} 
others, and each contains its part the same number 5A 
times, the former are called eguimultéples of the latter, 
and the latter like parts of the former... .., 

3. If there be four quantities, which we shall call A, ~ 
B, C and D, and if A contain meg ss of B, as 
often as C contains a like part of D, then A is said to 
have to B the same ratia that C has to D ; or the ratio of 
A to B is said to be equal to the ratioof CtoD. 

Cor. Hence if A contain B exactly as often as C con- 
tains D, then the ratio of A to B is equal to the ratio of 
C to D. 

Note. Each pair of quantities is su to be of 
the same kind poi tees on or both fat ney &c. but A 
and B may be of one kind, and C and D. of any other ~ 
kind. -ssteillll tesla 

4, Each set of quantities compared, as A and B, is 
called the terms of the ratio ; the first is called the ante- 
cedent, and the second the consequent. ' : 

5. Pas terms of two equal ratios are called propor- 
tionals. 

To indicate that the ratio of A to B is nalta, ‘hesae 
tio of C to D, they are usually written thus; A:B:: 
C:D; and sometimes thus, A: B=C:D; also thus. 

anf; each expression is read thus ; A is to B as C 

to D, and is called a proportion. 
6. Of four proportional quantities, the last term is 

called a fourth proportional to the other three taken 
in order: ’ } 

7. When there is any number of quantities greater 
than two, of which the first has to the second the same 
ratio which the second has to the third, and the second 
to the third the same ratio which the third has to the 
fourth, and so on, the magnitudes are said to be. conti< 
nual proportionals. 

8. When three quantities are continual proportionals, 
the second is said to bea mean proportional between 
the other two; and. the last a third proportional to the 
first and second. 

9. In proportionals, the antecedent terms are called 
homologous to,one another, and also the consequents to 
one another. 

10. When there is any number , of. quantities of the 
same kind, the first is said to have to the last of them 
the ratio compounded of the ratio which the first has to 
the second, and of the ratio which, the second has to the 
third, and so on unto the last magnitude. | For example, 
if there be four quantities.A, B,C, D, the first. A is 
said to have to the last D the ratio compounded of 
ratio of A to B, and of the ratio of B to C, and of 
ratio of C to D. 

Ano if A:B::E:F, and B:C::G:H; and, C: 
D::K:; L; then, since the ratio of A to D is compound- 
ed of the ratios of A to B, B toC, C to D; A may alse 
be said to have to D the ratio compounded of the ratios, 
which are the same with the ratios of E to F, G to H, 
and K to L. a 

11, A ratio which is compounded of two equal ratios, 
is said to be duylicate of either of these ratios. 

Cor. Hence if three magnitudes A, B, and C are 
continual proportionals, the ratio of A to C is dupl 
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tities; the ratio of A to B shall be equal to the ratio of Proportiua. 

—— 
‘of that of A to B. For the» ratio of A to C is com- 

anded of the ratios of A to B, and of B to C; but 
Def. 7. the ratio of A to B is equal ‘to the ratio of 

to C ; therefore, by this definition, the’ratio of A to 
Cis duplicate of the ratio of A to B, or of B to C. 

12..A ratio which is) ded of three equal ra- 
tios, is said to be triplicate ofany one of them. By a like’ 
mode of proceeding, a ratio quadruplicate of another is 
formed, and soon, * «Ss 

Cor, If four itudes A, B,C, D'be continual pro- 
portionals, the of A'to Dis triplicate of the ratio! 
of A to B, or of B to C, or of C to: D. 

18. Ratio of equality is that which-equal magnitudes 
bear to each other. 

Geometers make use of the following technical words 
to signify certain ways of changing either the’ order or 
magnitude of proportionals, so that they still continue 
to be proportional. 

14. If four quantities be proportionals, they are said 
to be- ionals" by inversion, when it is inferred 
that the second is to the first as the fourth to the third. 
(See Prop. 2.) 

15. They are said to be proportionals by adlernation, 
when it is inferred that the first is to the third'as the 
— ond fourth. (Prop. 3.) Rey 
16. They are proportionals by composition, when the 

sum of the first ne 'sécond is i the second as the sum 
of the third and fourth is to the fourth: (Prop. 4.) 

17. And by division, when the difference of the ‘first 
and second is to=the second’as the difference of the 
third and fourth isto the fourth. (Prop, 5.) 
18. They are ‘proportionals by conversion, when the 

first is to the difference ‘of ‘the first and second, as the 
third to the difference’of the third and fourth. (Prop. 6.) 

In this Section, the letters A, B, C, &c. are used to 
denote quantities of any kind; the: letters m,n, p, q, 
&c. are used to denote numbers only. 
“In addition to the’ characters which denote addition 

and subtraction, we shall now also employ those which 
express multiplication and division ; they are explained 
in Ateepra, Art: 27, 28, and 29. 

~ 

Axioms. 

1, Equal quantities have the same ratio to the same’ 
quantity ; and-the same quantity has the same ratio to 
each of any number of equal quantities. 

2. Quantities having’ the same ratio to the same 
quantity, or to equal quantities, are equal among them- 
selves ; and these quantities, to which the same quan- 

has the'same ratio, ate equal. f 
8. Ratios‘equal to one and the’ same ‘ratio, are also 

- equal one to the other. | 
' 4. Tftwo quantities be composed .of that are 
equal among themselves, then will the whole of the one 
have the same ratio to the whole of the other, as the 

__ number of parts in the one has to the number of equal 
parts in the other. 

‘Prop. I. Turor. 

Quantities have to one another the same ratio which 
their equimultiples have. 

Let A and B be two quantities, and supposing m to 
denote any number, let m A and mB, (that is m times 
A, and m times B, ) be any equimultiples of these quan- 
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mh 00 seb, oD eee ie 
For let us su that A contains such parts, 

each equal to yee B contains four, so that 
yee, erty a B=oX+X+4+X+4X; 

Then mA = + mX + mX ; 
mB = mX + mX + mX 4+ mX; 

because a whole quantity taken any number of times, is 
manifestly equivalent to the egate of each of its 
parts taken the same number of times: Now as A con- 
tains one-fourth of B three times, and mA evidently 
contains one-fourth of mB also three times, A contains 
ape of B exactly as often as mA contains a like part 
of mB ; therefore (Def..3.) the ratio of A to B is equal 
to the ratio of mA to mB. 

If instead of supposing A to contain three such 
as B contains four, we had taken general symbols, and 
capes A to contain p, such equal parts as B contained 
qsithe reasoning and:result would have been exactly the 
same. A like remark is to be made on the subsequent 
propositions. 

Cor. Like parts of quantities have to each other the 
same ratio as the wholes; forA and B are like parts of 
mA and mB, 

Prop. II. Turor. 

_ If four-quantities be proportionals, they shall also be 
proportionals by inversion. 

Let A, B, C, D be four quantities, such that A: B:: 
C:D ; then alsoB: A::D:C. 

For suppose that A contains two such equal parts as 
B contains three; and consequently, (Def. 3.) that C 
contains two such equal parts as D contains three ; then 
B will contain three such parts as A contains two, and 
D will contain three such parts as C contains two ; so 
that B will contain a part of A, exactly as often as D 
contains a like part of C, therefore (Def. 3.) B: A:: 
D:.¢. 

Prop. III. Tueror. 

If four quantities of the same kind be proportionals, 
they shall also be proportionals by alternation. 

Let A: B::C:D; then, alternately, A: C::B: D. 
For let us suppose that A contains three such equal 

parts as B contains four, then, (Def. 3.) C will also con- 
tain three such equal parts as D contains four: let each 
of the equal parts contained in A and B be X, and let 
ot of the equal parts contained in C and D be Y; 

en 

A=3xX B=4X 
C=3Y D=4Y 

Because X is contained threetimes in A, and Y is con- 
tained three times in C; A and C are equimultiples of 
X and Y, (Def. 2.): and in like manner, it appears that 
B and D are equimultiples of X and Y ; threfore (Prop. 
1.) A:C::X:Y; also, B:D:: X: Y; and since the 
ratios of A to C, and of B to Dare each equal to the 
ratio of X to Y, it follows, (Ax. 3.) that A: C::B:D. 

Cor. Ifthe first of four proportionals be greater than. 
the third, the second is ter than the fourth ; and if 
the first be equal to the third, the second is equal to the 
fourth ; and if the first be less than the third, the se- 
cond is less than the fourth. 
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Prov. IV. Tueor. 

If four quantities be proportionals, they shall also be 
proportionals by composition. ° ike 

Let A: B::C:D; then by composition A: A + B 
::C:C+D. 

For let us suppose that A contains five such equal 
parts as B contains three, then also, (Def. 3.) C will con- 
tain five such equal as D contains three. Let 
each of the parts in A and B be X, and let each of the 
parts in C and D be Y ; then because 

A=5X; B=sX;'C=5Y; D= SY. 
It follows that 

A+B=8X Cyed=BY¥: 
Here it is evident that A+-B contains one third of B 
eight times ; and that C+D contains one third of D 
also eight times ; and in general, that A+B will con- 
tain some of B exactly as often as C+D. contains 
a like part of D; therefore (by Def. 3.) A+B: B:: 
C+D: D. 

Prop. V.. Turon. _ 

If four quantities be proportionals, they will also be 
proportionals by division. ' 

Let A: B::C:D; then by division, A—B:B:: 
C—D: D. 

For making the same supposition as in last proposi- 
tion, so that 
A=5X, B=3xX, C=5Y,'D=3Y,. we. have 

A—B=2X, and C—D=2 Y, therefore A-—B con- 
tains one third of B twice, and C—D-contains one- 
third of D also twice: and in general, it is evident that 
A—B will in every case contain a pavt of B. exactly 
as often as C—D., contains.a like part of D: therefore 
(Def. 3.) A—B,: B::C—D: D, 

Prop. VI. 

If four quantities be proportionals, they are also pro- 
portionals by conversion. f 

* Let A: B::C:D 
C:C—D._ ? 

For, making the same supposition as in the two last 
propositions, because 

A=5X, B=3 X, C=5 Y; D=3 Y; 
therefore A—B=2 X, and C—D=2Y; ; 

Hence it appears that A contains one half of A—B five 
times, and that C contains one half of C—D also five 
times, therefore A contains a part of A—B as often as 
C contains a like part of C—D; therefore A: A—B:: 
C:C—D. (Def. 3.) 

THEor. 

; then, by conversion, A : A—B:: 

Prop, Vil. Tueror: 

If four quantities be proportionals, and there be taken 
any equimultiples of the antecedents, and also any 
equimultiples of the consequents ; the resulting quan- 
tities will also be four proportionals, ' 

Let A: B:: C:D; and supposing m and 2 to be an 
two numbers, let the Ts bat and C be iad 
each m times, and the consequents B and D each x 
times ; then shall m A: nB::mC:nD. 

For suppose that A contains two such equal parts as /B contains three: and consequently that C contains 
/two such equal parts as D. contains three. (Def. 3.) 

’ and the consequents by”, and. 

ETRY. 
Let.each of the parts contained in A and. B-bé X, and Propo 
each of the parts contained in C and D be Y ;.so that 

A=2X, +. Be SR aly 5 Melby 
Ti: Cm WY; iD =/3Xisiotok: : K 

Then, multiplying the antecedents by the number m, 
observing that mx 2= 

2 xm, and thatnx2=2 X% mn; wehave 9) 5 6 5 
mA=2xmX, eB Biotin Mein saad 
mC=2x mY, nD=3xKnY. 0 

Here it is evident that mA contains one third of x B 
twice; and that mC contains ‘one third of »D also, 
twice; therefore mA:nB::mCinD.. (Defi3.) | 

Prop. VIII. Teor: 

If there be any number of magnitudes ond as many 
others, which taken ow and two have the same ratio; 
the first shall have to the last of the first series, the same. 
ratio which the first has to the last of the other series. 

Filet, (:let - shoot hes aliens 

A: Cau /HsLes : 
For let us suppose that A contains 2 such 

each equal to X, as B contains $, and as C contains 7; 
then, (Def. 3.) H will contain 2 such parts (each of). 
which we shall denote by Y) as K contains 3, and as. 
L contains 7 ; so that we have ; Pte At 

pity He Xe) Bais Ke Co 9 XS tate hae 
then, Eb=@¥,) Ki Sisto 7A = inid 

Here it is evident that A will contain one seventh of C 
twice, and that H will contain one seventh of L also: 
twice ; therefore (Def. 3.) Ai @::H:L. > bpd 

Next, let there be four quantities ; 

itudes | 4, B,C. - 

A, B, C, and other three H, K, L, such,” Digs: 
that A: B:: H: K, and B: C:: K: L, then, H,K,L. 

A, B,C, D,.and other four H, K, L, M;} 4, B,C, D. 
such, that A, B: : Hy: K,and B: C:: |) eri. aba 
K:L, and C: D:1L: M; then shall'| Hy K, L, M.), 
A:D::H:M. For by. the first.case /- Piatto ate 

it is evident that A:.C:: H: L; and because: C: Ds) - 
L: M;; therefore, as before, A: D:: H: M. The de- 
monstration applies in the same manner to any number 
of quantities. 7 

Note. Quantities which are proportionals, according 
to the hypothesis of this theorem, are said to be so from 
equality of distance-directly, and the theorem is usually » 
cited by the words ex @quali, or ex @quo. wipe 

7 Raa IX. Tueor. 
ve 

. If there be any number. of quantities, and as 
others, which taken two and two in a cross order have 
the same ratio; the first shall have to the last‘of the 
first series the same ratio that the first has te the last 
of the other series, | No 

) 

, 

First, let there be three quantities A, B,C, 
and. other three H, K,.L, such, that A: B:: 
K: L, and B:C::H:K; then A: Ci: 
H:L. : 

For suppose A to contain two such equal parts as B 
contains three, then K will contain two such equal 
parts as L contains three, (Def. 3.); let each. of the 
equal parts contained in A and B.be,X, and let each of 
the equal parts contained in K and L be Y, so that 

A=2X, B=3X, K=2Y, L=sY. 7 
Also let Z be the same part of C that Y is of L, and let V 
be the same part of H that X is of A ; so that we have. 

C=3Z, H=2V. ; 
Then, because B:C::H:K; that is $X:3Z::2V: 

A, BSG. 

H, K,L. 

~ 



me2Y, and because 3X : 8Z::X:Z, and 2V:2Y::V: Y, 
"(1.)} therefore X :Z::V:Y, (Ax. 3-); hence, 

, 8Y=L; therefore A: C:: Hs: L. 
Next, let there be four quantities, 

A, B,C, D, and other four H,K,L, M, | A, B,C, D. 
such that A: B::L:M, and B:C:: | 1, L.M 

_ K: LU, and: Di:H:K; then A:D:: »K,L, M, 
H:M;; for it is evident by the first case, 
that A: C::K:M; and because C:D:: H: K, there- 
fore, as before, A: D::H:M.. The.same mode of de- 
monstration will apply to any number of quantities. 

Note. The guseties in this proposition are said to 
be proportion 

Prop..X. Tueror.. 

If the first have to the second the same ratio which the 
third has tothe fourth, and the fifth have to the second 
the same ratio which the sixth has to the fourth; the first 
and gly eg shall have.to the second the same ratio 
which the third and sixth together have to the fourth. 

Let A: B::C: D,andalsoE: B::F:D,then A+E 
| :B::C+F:D. a 
_ . Because E:B::F:D, by inversion B: E::D:F, 
(22): But _by peveiete A:B::C:D; therefore ex 
{ equali, (8.) A: E::C:F, and by composition A +E: 
_ E::C+F:F. Now again by hypothesis, E: B:: F: D, 
therefore ex equali, (8.) A4+-E:B::C+4F:D. 
zx st 

- 

co) 1 O4 «gro Prop. XL: Taror. 

If four quantities be proportionals, asthe sum of one 
antecedent and its consequent is to their difference, so is 

___ the sum of the othér antecedent and consequent to their 
| difference. 

| | LetA:B::C:D,then A+B: A—B::C4+D:C—D. 
For by composition, A+B: B::C+4D: D (4.) 

7s And by Div. and Inver. B: A—B:: D: C—D(5and 2. 
~ Therefore ex equo A+B: A—B::C4+D:C—D (8) 

__ Note. Proportionals formed in this manner, are said 
to be so by mixing. 

Prop, XII. Turor. 

If there be any number of proportionals, as one ante- 
tedent is to its consequent, so is the sum of all the an- 
tecedents to the sum of all the consequents. 

LetA:B::C:D::E:F, thn A:B::A+C+ 
E:B+D4+F. — 
_ For suppose that A contains two such parts, each = 
X, as B contains three; and that C contains two such 
parts, each =Y, as D contains three ; and that E con- 
tains two such parts, each = Z, as F contains. three ; 
and so on, then 

A=2X,B = 8X, 
C=2Y,D=3Y, 

E=2Z, F =8Z. 

(by, 
Prop. 7.) 2X:8Z'1:2V:8Y; but 2X=A; 3Z=C, sd 

from equality of distance, but in a cross. 
order ; and the theorem is usually cited by the words. 
ex ii in proportione perturbala, or ex.a@quo per-. : oe proport Pp y qua’ per 
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Prop. XIII) Pros. wrest i, 

To find the numerical ratiovof two. straight lines AB, Fig. 65. 
CD, supposing them to have a common measure. 

Take the lesser of the two lines on the greater as of= 
tee possible ; for example twice, with a remainder 

Take the remainder BE on the line CD as often as 
possible ; once, for example, with a remainder DF. 

Take the second remainder DF on the first BE as of- 
a possible; once, for example, with a remainder 

Take the third remainder BG on the second DF as 
often as possible, and continue this “alee until a re- 
mainder is found, which is contained an exact number 
of times in that going before it. ‘Then the last remain- 
der shall be thé common measure of the proposed lines; 
and considering it as unity, we shall easily find the va- 
lues of the preceding remainders, and at. last those of 
the two proposed lines ; that is, we shall know how of- - 
ten each contains the unit, so that if AB contain it m 
times, and CD contain itn times, then AB: CD:: m:n. 

For example, if it is found that GB is contained ex-. 
actly twice in-FD, BG shall be the common measure of 
the twolines.. Let BG-=1, thenF D=2; but EB=FD+. 
GB, therefore EB=3;CD= EB4-FD,therefore CD=5; 
lastly, AB=2 CD+EB, therefore AB=13 :. therefore. 
the ratio of AB to CD is that of 13 to 5. 

_ ScuoniuM. This operation is evidently the same as .- 
that by which the common measure of two numbers is 
found. Its demonstration is given in Aucrepra, Art.. 
72.and 73.. If the operation terminate, and the lines 
have a common measure, they are said to. be commensu-, 
rable; but.the lines may be.such that the operation will. 
never terminate, and as then the quantities have no com- 
mon measure, they are said to be zncommensurable. The 
side of a square AB, and its diagonal AC, are of this na- . 
ture, (Fig. 86.) For if we take AD=AB, and draw Fig. 86. 
DE perpendicular to AC, to meet CB in, E, and join. 
AE, the triangles ABE, ADE will be equal, (18. 1.) 
and BE=DE. But. the angle DEC=DAB (1 Cor.. 
24. 1.) =DCB, (12. 1.) therefore; DE=DC, (13. 1.) 
and hence BE=DC. ~ Now to.determine whether AB 
and AC have a common measure, we first take AB out 
of AC, and DC will remain ; we next take DC out of. 
CB, and get it once, with a remainder CE ; but as CE. 
is still greater than DC, we must again take CD out. 
of CE, and then proceeding exactly as before, we must 
take the last remainder out of CD as often as we can, and 
so on. Now CE is evidently the diagonal of a square, 
of which DC is a side ; therefore it appears, that.in 
seeking the common measure, we must make the very. 
same kind of construction in this second square that 
was made upon the first ; and again, in pursuing the 
operation, we must make a like construction on a third 
square, and so on continually, so that the operation can 
never come to.an end: therefore the quantities AC, 
AB can have no common measure. ; 

On the subject of incommensurable quantities, see 
also Atcesra, Sect. VI. 

In the theory of proportion, we have, with a view to 
brevity and perspicuity, treated only of commensurable 
ratios ; that is, such as can be accurately expressed by 
numbers, Although the ratio of incommensurable quan- 
tities cannot be so expressed, yet a ratio may be al- 
ways assigned in numbers, which shall be as near to the 
true ratio as we please, For let A and B be any two 
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and suppose that X is such a part 

then, if denote the number of 

times that X can be taken from B, and D the remain- 

der, ‘we have B=n X4-D, and B—D=nX; and be- 

cause mi nz:rm Xin &,’ therefore m:n:: A: B—D. 

Now as D is less than X, by taking X sufficiently small, 

D may be less than‘any proposed quantity, and B—D 

may differ from B by less than any given quantity ; 

therefore such values may be given to m and n, as shall 

make the ratio of m to as near to the ratio of A to B 

as we please. Hence we may, with perfect confidence, 

apply whatever has been: delivered in this Section con- 

cerning commensurable quantities to such as are incom- 

mensurable. 

SECTION IV. 

Tur Proportion oF FicureEs, 

Definitions. 

1. Equivalent figures are such as have equal surfaces. 
Two figures may be equivalent, although dissimilar. 

For example, a circle may be equal toa square ; a tri- 

angle to a rectangle, &c. 
We shall apply the term equal to such figures only as 

would coincide entirely, if placed the one upon the other. 

2. Two figures are similar, when the angles of the one 
are equal to the angles of the other, each to each, and the 

homologous sides ed an Bythe homologous sides, 

we mean those that have the same position in the two 

figures, or which are adjacent to on angles: the an- 
gles themselves may be called homologous angles. 

8. In two circles, similar sectors, similar arcs, similar 

segments, are those which have equal angles at the cen- 

tre. Thus, ifthe angle A=O, the are BC is similar to 

the are DE, and the sector ABC to the sector ODE 
(Fig. 87.) 

4. The altitude of a triangle ABC, (Fig. 96,) is a 
perpendicular drawn from any one of its angles A upon 
the opposite side BC its base. 

The altitude of a parallelogram ABCE, (Fig. 94,) is 
the distance AD between any two of its parallel sides. 

The altitude of a trapezoid ABCD, is the distance 
EF between its parallel sides. (Fig. 95.) 

5. The area and the surface of a figure, are terms of 
nearly the same import. The area, however, is more 
particularly the quantity of superficies, as expressed by 
some other superficies taken a certain number of times. 

Prop. I. Tueror. 

Parallelograms which have equal bases and equal al- 
titudes are equivalent. 

Let AB be the common base of the two parallelo- 
grams ABCD, ABEF; since they are supposed to 
have the same altitude, their sides DC, FE, opposite to 
their bases, will be in the same straight line parallel to 
AB. But by the nature of parallelograms AD=BC, 
and AF=BE ; also DC=AB, and FE=AB, (26. Bi 
and therefore DC=FE ; and taking away DC and F 
from the same straight line DE, there remains DF=CE: 
Hence the triangles DAT’, CBE have the three sides 
of the one equal to the three sides of the other, each to 
each, therefore they are equal (11. 1.): Now if the 
former be taken away from the quadrilateral ABED, 
there will remain the Bo pseein the AFEB; and if the 
Jatter-be taken from the same quadrilateral, the paral- 

GEOMETRY. 
lelogram ABCD will remain ; therefore the parallelo= Prop 

ABCD is equivalent to the parallelogram ABEF. of Fi 

‘Cor. Every logram ABCD is equal to a ree= 

tangle FBCE of the same base and altitude: (Fig. 89.) Fig. 

Prop. II. | Tittor, | 

Any triangle ABC is half of a parallelogram” ABCD rig, 
of the sat thane anndielii lit’ Pray Ser Tea be a 

For the triangles ABC, ACD are equal, (26. 1.) 
Cor. 1. Therefore a tri ‘ABC is half ofa rec 

tangle BCEF, which has the same base BC and the 
same altitude AO. wet tol ah 

Cor. 2. Triangles which have equal bases and equal 
altitudes are equivalent. ; : ; 

Prop. III. 

Two rectangles of the same altitude are to one ano- 
THEOR. 

ther as their bases. xb 

Let ABCD, AEFD be two rectangles, which have 
a common altitude AD; they are to one another as 
their bases AB, AE. Si'es wae d 

For suppose that the base AB contains seven such Fig 
as the base AE contains four; then, if AB be 

divided into seven equal parts, AE will contain four of 
them. At each point of division draw a dicular 
to the base ; these will form seven equal rectangles (1.) ; 
and as AB contains seven such parts as AE contains 
four, the rectangle AC will also contain seven such 
arts as the rectangle AF contains four; therefore AB 
has to AE the same ratio that the rectangle AC has to 
the rectangle AF. : 

Prop. IV. Tuxor. 

Any two rectangles are to one another as the 
ducts of the numbers which express their bases ood al- 
titudes. 

Let ABCD, AEGF be two rectangles, and let some Fig. 
line taken as an unit be contained m times in AB the 
base of the one, and x times in AD its altitude; 
p times in AE the base of the other, and q times in A 
its altitude ; the rectangle ABCD shall be to the rect. 
angle AEGF as the product mn to the product p q. 

Let the rectangles be so placed, that their bases KB, 
AE may be in a straight line, then their other sides 
AD, AF shall also form a ory line (3. 1.) _Com- 
lete the rectangle EADH, and because this rectangle 
as the same altitude as the rectangle ABCD when EA, 
AB are taken as their bases, and the same altitude as _ 
the rectangle AEGF when AD, AF are taken astheir — 
bases, we have ; 

ABCD: ADHE:: AB: AE:: m:p (3.) ~ 
but m:p::mn:pn (1, 3.) 

therefore ABCD: AEHD:: mn:pn. 
In like manner, it appears that j 

AEHD: AEGF:: AD: AF::2: 

en eee eee 

i1pn: pq. 
Therefore, ex equo, ABCD: AEG ee 
Scnouium. If ABCD, one of the rectangles, (Fig. 

92.) be a square having. the measuring unit for its side, * 
this square may be taken as the measuring unit of sur- 
faces; and because the linear unit AB. is contained p 
times in EF, and g times in EH, by the proposition, _ 

1X1:p ABCD : EFGI ; ee 
hence the rectangle EFGH will contain the superficial 

a 



contains the unit of sw’ 

unit ABCD as often as the numeral product pq con- 
* tains unity, consequently the product pq reall wepeene 
the area of the rectangle, or indicate how often it 

perficies.. Thus, if EF contain 
the linear unit AB four times,:and EH contain it three 
times, the area, EFGH: will be 3x 4—= 12, that is, 
twelve times a,square.whose side is AB = 1. 

In consequence of the surface of a rectangle EFGH 
being expressed by the product of its sides, the rect- 

le, or its area, may be denoted by the symbol EF x 
FG; or thus, EF.FG,.in conformity. to the. manner 
of expressing a in arithmetic. 

However, instead of expressing the area of a square 
— on a line AB thus, AB x AB, it is thus expressed, 
AB*. 

Note. A rectangle is said to be contained by two of 
its sides about any one of ‘its angles. 

Prop. V. Tueor. 

The area of a parallelogram is equal to the product 
”_. of its base by its altitude. 

For the parallelogram ABCD is equivalent to the 
rectangle ABEF, which has the same base AB and the 
same altitude (1.) ; and this last is measured by AB x 
BE, or ABX AF; that is, by the product of the base 
of the parallelogram and its altitude (4.) 

Cor. Paralle of the same base are to one an- 
other as their altitudes ; and parallelograms of the same 
altitude are to one another as their bases. For in the 
former case, Eo B for their common base, and A and 
A’ for their altitudes ; then we have Bx A: Bx A’:: 
A: A’. And in the latter, put A for their common al- 
titude, <3 Band B’ for their bases ; then Bx A: B’x 
A::B:B’. 

Prop. VI. Tueror. 

The area of a trian, - to the product of its 
base by half its altitude. ' 

For the triangle ABC is half the parallelogram ABCE, 
which has the same base BC, and the same altitude AD 
2.) ; but the area of the am is BC x AD 
+49 therefore the area of the triangle is }BC x AD, or 

x 4AD. 
Cor. Two triangles of the same base are to one an- 

other as their altitudes, and two triangles of the same 
altitude are to one another as their bases, 

Prop. VII. Taeor. 

. The area of a trapezoid ABCD is equal to the 
duct of half the sum of its parallel sides AB, DC by its 
altitude EF. 

I, the middle of the side BC, draw KL pa- 
rallel to t ite side DA, and produce DC until 
it meet KL. pnesesetes IBL,; ICK, the side [IB = 
IC, the angle B= C (2 Cor, 21. 1.), the angle BIL= 
CIK ; therefore the triangles are equal (7. 1.), and the 

side CK=BL. Now, the ogram ALKD is the 
_ sum of the polygon ALICD and the triangle CIK, and 
‘the trapezoid ABCD is the sum of the same polygon 
and a triangle equal to Bil. ; therefore the trapezoid 
ABCD is equal to the logram ALKD, and has 
for its measure AL x EF. And because AL = DK and 
BL=CK, therefore AB+CD=AL 4+ DK =2AL; 

3 
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and hence AL is half the:sum of the parallel sides AB, 
CD: therefore the area of the trapezoid is.equal to of F 
3 (AB + CD) x EF. 

Prop. VIII.’ Turor. 

If a straight line AC be divided into any two parts Fis: 97 
AB, BC, the square made on the whole line AC is equal 
to the squares on its two-parts AB,,BC, together with 
twice the rectangle contained by these parts, Or the 
hones may. be briefly expressed thus; AC? or 
(AB 4+ BC)? AB? + BC* 42 AB x BC. 

Construct the square ACDE ; take AF = AB ; draw 
FG parallel to AC, and BH_ parallel to AE. 

The square ACDE is composed settee «A the 
first ABIF is the square on. AB, because AF = AB ; 
the second IGDH is the squareon BC ; for since AC= 
AE, and AB=AF, the difference AC —:AB is equal 
to the difference AE — AF, that is, BC—EF; but 
because of:the parallels, BC= 1G, and EF=HI, there- 
fore HIGD is the square on BC. . These two parts be» 
ing taken from the whole square,  thereremains the 
two rectangles BCGI, EFIH, which are each equal to 
AB xX BC; so that the truth of the proposition is»evi- 
dent. 

Prop. IX. .Turor. 

If aline AC be the difference of two lines AB, BC, 
the square of AC shall be equal to the excess of the 
squares of AB and BC above twice the rectangle con- 
tained by AB and BC; that is, 

AC? or (AB — BC)?= AB? 4+ BC*— 2 AB x BC. 

Construct the weer ABIF, take AE = AC, draw 
CG parallel to BI,-HK parallel to AB, and complete 
the square FEKL. 

The two rectangles CGIB, GLKD are each equal to 
AB x BC. If these be taken from the figure ABILKEA, 
which is equal to AB? BC?, there will evidently re- 
main the square ACDE; that is, the square of AB— 
BC, 

Prop. X. TuHeror. 

The rectangle contained by the sum and the diffe- 
rence of two lines, is equal to the difference of the 
squares of these lines; that is, 

(AB + BC) x (AB— BC) =AB?— BC?. 

Construct upon AB and AC the squares ABIF, 
ACDE, produce AB so that BK = BC, and complete 
the rectangle AKLE, 

The base AK of the rectangle is the sum of the two 
lines AB, BC; the altitude AE is the difference of the 
same lines ; therefore the rectangle AKLE = (AB + 
BC) x enna Gt But the same rectangle is made 
up of two parts ABHE + BHLK ; and the part BHLK 
_is equal to the rectangle EDGF ; for BH = DE, and 
BK = EF; therefore AKLE=ABHE+ EDGF. But 
these two parts form the excess of the square ABIF 
above the square DHIG, which is the square of BC ; 
therefore (AB 4+ BC) x (AB— BC) = AB* — BC’. 

Prop. XI, TueEor. 

In any right angled triangle, the square which is de- 
scribed on the. side opposite to. the right angle is equal. 

Fig. 98, 

Fig. 99. 
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"Proportion to the'sum of the squares on the two sides containing 
eae the right angle. yd: 

Fig. 100. 

fig. 101. 

Fig. 102. 

» ducing it to E ; 

:the trian 

Let ABC be right angled triangle, of which A is 
~ the right angle. . Having formed, squares on the three 
sides, draw AD perpendicular to the hypothenuse, pro- 

raw also the likes AFOH. 
The angle ABF is made up of the angle ABC and.a 

right angle CBF ; the angle: HBC is made up of the 
-same angle ABC and a ri: 
vangle ABF = HBC: but AB = BH, because they are 

angle ABH ; therefore the 

sides of the square, and BF = BC for a like reason ; 
therefore the triangles ABF, HBC are equal (6. 1.) Now 

ABF is half of the rectangle BDEF, or BE, 
because they have the same base BF and the same alti- 
pri! 3 and the triangle HBC is in like manner 
half of the square BL, for they have the same base BH, 
and the same altitude; for, because the angles BAC, 
BAL are right angles, the lines CA, AL form a conti- 
nued straight line (3: 1.), which is parallel to BH ; 
therefore the rectangle BE is equivalent to the square 
BL. In like manner, by joining AG and BI, it may 
be demonstrated that the rectangle .CE is equivalent to 
the square CK; therefore the two rectangles BE, CE 
are together equal to the two squares ‘BL, CK: but 
these rectangles make up the whole square on BC, ‘the 
side opposite to the right angle, and BL, CK are the 
squares on BA, and. AC, the \sides containing the right 
angle ; therefore the square on the side subtending the 
vigpt angle is equal to the sum. of the squares-on the 
sides containing the right angle. 

Prop. XII. Tneor. 

In any triangle ABC, the square of AB, the side op- 
-posite to any one of sits acute ~angles, is less than) the 
sum of the squares of the sides AC, CB, which contain 
that angle ; and if a perpendicular. AD be drawn to 
either of these BC from the opposite angle, the differ- 
ence shall be equal to twice the rectangle BC x CD, so 
that , 

AB?= AC? + CB? -—~ 2 BC x CD. 

There are two eases, according as the perpendicular 
falls within or without the triangle. In case first, BD= 
BC—CD>; and in case second; BD=DC— BC. In 
either case, BD? = BC?+CD? —2 BC x CD (9. To 
each of these'equals add DA?, and we have 
BD* + DA*= BC? +CD? + DA2—2BC xCD; 

but BD? 4 DA?=BA?(11.), and CD?4+-DA:=CA?; 
therefore BA°=BC?-+4 CA?—2 BC x CD: : 

Prop. XIII. 

In any‘obtuse angled triangle ABC, the square of 
AB, the side opposite to the obtuse angle, is greater 
than the squares 6f AC, BC, the sides containing the 
obtuse angle ; and if a perpendicular AD be drawn on 
either of these sides, the excess will be equal to 2 BC x 
CD ; so that we have ~ 

AB*=AC* 4+ CB:4.2BCxCD. 

THEOR. 

For BD=BC+CD ; therefore BD?= BO? 4. CD? 
2BCxCD (8.); to each of these equals ada DAL 
and we have 
‘BD? + DA?=BC?4 CD24. DA? +2BCxCD. 

But Bb? 4+ DA?= BA?; and CD?.4. DA?=CA?; 
therefore BA* =.BC* 4+. CA? +2BC x CD, 
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altitude, they are to each other as their 
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Prop. XIV. Taror. — ult cesip. 
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In-any triangle ABC, if a-straight lime AE bedrawn ,;, 
from is vertex t the mile of the base, the sum of "ig 

squares of the sides is equal to. twice ‘the square of 
that line, and twice the square of half the base. velar tt 

ty ANS dds Be ole 

res j mt 

Draw AD perpendicular to the base: Then’ / 
AB:= AE? + EB? 4+2BE xX ED (13.) 0° ~ 
AC? = AE? 4+ EC*—2CE x DE (12.) °. 

Hence, by adding, and observing that BE and. 
therefore BE? = CE?, and BEx ED=CEXED, we 
get AB? 4 AC?=2AE?42BE% 8 0h 

P ; 
ohova 

‘Page. Xv. “‘Tugon, * vt oH 

A straight line DE drawn parallel to the base of a pj, 
triangle ABC, divides the sides AB, AC proportionally; 
or so that AD: DB:: AE: EC, ) <) eo ede 

. ; 10) & : L Ts 

Join BE and DC; the two triangles BDE, CDE have 
the same base DE; they have also the same altitude, 
because BC is parallel to DE; therefore _ are equi- 

Again, because the triangles ADE, E 
have manifestly the same altitude, they are to one ano- 
ther as their s, that is ADE: BDE:: "AD: BD. 
Also because the triangles ADE, CDE have'the same 

ADE:CDE::AE:CE; but we have seen they se “a 
triangle BDE = triangle CDE; therefore, because of 
the common, ratio.in the two proportions, it follows 
that AD’: BD;:: AE: CE. 

Prop. XVI. Tueor. 

Conversely, if the sides AB, AC be cut proportion- p 
ally by the line DE, so that AD: DB:: AE: EC, the 
line DE shall be parallel to the base BC, mae 

¢ 

For if DE be not parallel to BC, some other line DO 
will be parallel to BC: then, by the preceding theorem, — 
AD:DB:: AO: OC, but by hypothesis, AD: DBr: 
AE: EC; ‘therefore, AO: OC :: AE: EC; and b: 
composition, AC: OC: : AC: EC; hence OC must 
equal to EC, which is impossible, unless.the point O 
fall at. E; therefore no line besides DE can be parallel 
to BC. Hy vise? ee “Gitpo 

. 
sy 

Prop. XVH. Tueor.. zi, 

If a straight line BD be drawn from the vertex of a 5. 
triangle, so as to make equal angles:with ‘its sides BA, ~' 
BC, the: distances of the point D, an which dt eutsithe | 
base from A and.C, the extremities of the base, shall — 
have to each other the same ratio as the adjacent sides - 
BA, BC-of the triangle: that is AD: DC::AB?BC, — 

: + aie o otrot jilles 

From C, one extremity of the base, draw CE)paral- — 
lel to BD, meeting AB in-E. ‘The angle-ABD=BEC 
and the angle CBD=BCE.(2 and 8 Cor. 21. 1,), but 
by hypothesis the angle ABD=CBD, therefore'the — 
angle BEC=BCE ; hence the side BC = side BE, (1%.) _ 
Again, because A BD is:a triangle, and CE is: drawn 
parallel to.one of its sides, AD »DC::AB: BE; but — 
it has been shewn that BE=BC; therefore AD: DC ;: 
AB: BC.. ' OL 4A sreraehy 8 ae 

‘Schotium There may be tivo cases, in’ one the line 
i) 



» BD meets the base between its extremities; and in the 
other, it meets the base produced. 

: Prop, XVIII. Turon. 

hPa “Two equian have their homologous sides 
proportionals, and the triangles are similar, 

Let ABO) DCE be two triangles which have their 
angles equal, eaeh to each, viz) BAC=CDE, ABC= 
DCE, and ACB=DEC; the homologous ‘sides, or the 

“sides adjacent to the equal angles, shall be ae og 
als: that is, BC: CE:: AB: DC:: AC: DE. 

Place the homologous sides BC, CE in the same di- 
rection, and because the angles B and E are together 
less than two right angles, the lines BA, ED shall meet 

if produced, (Schol. 21. 1.) ; letthem meet in F, Then 
‘since BCE is a straight line, and the angle BCA=E ; 
AC is parallel to FE (2 Cor. 20.1.) In like manner, 
because the angle DCE = B; CD is parallel to FB ; 
therefore ACDF is a parallelogram. 

In the triangle BFE, the line AC is parallel to FE, 
~wherefore BC: CE:: BA: AF (15.); or-since AF = 
‘CD, BC:CE::BA:CD. Again, in the same tri- 
“angle BFE, CD is parallel to BF, therefore BC : CE:: 
FD: DE; that is, because FD = AC, BC:CE:: 
.AC:DE. Since then it appears that the ratio of BC 
to CE is equal to the ratio of BA to CD, and also to 
the ratio of AC to DE, it follows that BA:CD:: 
AC: DE;; therefore the homologous sides are propor- 
tionals ; and because’the triangles are equiangular, they 
are similar, (Def. 2.) 

Scuotrum. It may be remarked that the homolo- 
gous sides are opposite to the equal angles. 

Prop. XIX. Tueor. 

7 , Two triangles which have their homologous sides 
__. _ proportionals, are equiangular and similar. 

ig. 107. Sup that BC: EF:: AB: DE:: AC: DF; the 
. trian Re ABC, DEF have their angles equal, viz. 
- A=D, B=E, C=F. 

"At the point E, make theangle FEG = B, and at F, 
“make the angle EFG = C, then G shall be equal to 
A (1 Cor. 24. 1.), ere GEF, ABC shall be 

£ equi ; therefore, by the preceding theorem, 
i - BC: E :: AB: EG; but by thesis, BC: EF:: 

| -AB: DE; thereforeEG=DE. In like manner we 
have BC; EF::AC:FG; but by hypothesis, BC: 
EF:: AC: DF;; therefore FG= DF. Thus it appears 

| ‘that the triangles DEF,'GEF have their three sides 
wea al, each to each ; therefore they are equal (11.1.) 

: But, by construction, the triangle GEF is equiangular 
to the triangle ABC ; therefore also the triangles 
* DEF, ABC, are equiangular and similar. 

~~ « 

Prop, XX. Tueor. 

Two triangles which have-an angle of the one equal 
~ to an angle of the other, and the sides about them pro- 
portionals, are similar. 

Let the angle A = D, and suppose that AB: DE: : 
‘AC: DF; the triangle ABC is similar to DEF. 

"Take AG= DE, and draw GH parallel to BC; 
‘the angle AGH shall be’ equal to ABC (3 Cor. 21.1.) 

and the triangle AGH equiangular to. the triangle 
) )  'yorex. Farr. vA 
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ABC; therefore AB: AG:: AC: AH; but by hy- Proportion 

hesis, AB: DE:: AC: DF, and by construction, bet a 
AG= DE, therefore AH = DF. The two triangles ~ “~~ 
AGH, DEF have therefore an angle of the one equal 
to an angle of the other, and the sides containing these 
angles equal ; therefore they are equal (6. 1.) ; but the 
triangle AGH is similar'to ABC; therefore DEF is 

“also similar to ABC, ' 

, Prop. XXI. 

In a right angled os if from the right angle A Fig. 109. 
a perpendicular AD be drawn to the hypothenuse. 
“1. The two'triangles ABD, ADC are similar to'the 

whole triangle ABC, and to each other. 
2. Each side AB or AC is a mean Ay. stern: be~« 

tween the hypothenuse BC, and the adjacent segment 

is “The perpen dicular AD $. The icular is a mean proportional be- 
tween the two segments BD, DC. © i Ben 

THeEor. 

First, The triangles BAD and BAC hive the com- 
mon angle B; and, besides, the right angle BDA is 
equal to the right angle BAC; therefore the third 
angle BAD of the one, is equal to the third angle € of 
the other (1 Cor: 24, 1.) ; therefore the two triangles 
are equiangular and similar. In like manner it may be 
demonstrated, that the triangle DAC is’ equiangular, 
and similar to the triangle BAC; therefore the three 
triangles are equiangular, and similar’to one another. 

Secondly, Since the triangle BA D is similar to BCA, 
their homologous ‘sides ' are rtionals, that is, 
CB: BA:: BA: BD (18.) In like manner, because 
of the similar triangles CAD, CBA, we have BC: 
CA:: CA: CD ; therefore each side is a mean propor- 
tional between the hypothenuse and its segment adja- 
cent to that side. 

Thirdly, Because of the similar triangles BDA, 
ADC, we have BD: DA::DA: DC: so that the 
perpendicular isa mean proportional between the seg- 
ments of the hypothenuse. 

Prop. XXII.. Tueor. 

If four sermight lines be proportionals, the rectangle 
contained by the extremes is equal to the rectangle con- 
tained by the means ; and conversely, if the rectangle 
contained by the extremes be equal to the rectangle con- 
men by the means, the four straight lines are propor- 
tionals, 

Let HA, HB, HC, HD be four straight lines, pro- 
ee ; the rectangle HA x HD= rectangle HB 
x HC. 

Let HA, HB be placed in a straight line, and HC, 
HD also in a sttaight line perpendicular to AB, and 
construct the rectangles P=HA x HD, Q=HC x HB, 
and R>HD x HB; then HA:HB::P:R, and-HC: 
HD::Q:R, (3.) but by hypothesis, HA: HB:: HC: 
HD; therefore P: R::Q:R, and hence P=Q, that is 
HA x HD=HB-» HC. 

Again, if P=Q, that is, if HAxHD=HB x HC, 
then HA: HB:: HC: HD; for the same construction 
being made, we have P: R::Q:R; but P:R::HA: 
ig we R:: HC: AD; therefore HA :HB:: HC: 

Fig. lo. 

Cor, If three straight lines be proportionals, the cee- 
tangle contained by the extremes is equal to the square 

2B 
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Proportion of the mean ; and ifthe rectangle contained by the ex- 
of Figures. tremes be equal to the square of the mean, the three 
al: straight lines are proportionals, 

Prov. XXIII. Tueor. 

If four-straight lines be proportionals, and also other 
four, the rectangles contained by the corresponding 
terms shall be proportionals ; that is, if A: B::C:D, 
and E: F:: G: H; then supposing rectangles construct- 
éd, having these lines for their sides, as in the figure, 

AXxE:BxXF::CxG:DxH. 

Fig, LLL. 

On the line B construct another rectangle which shall 
have E for its altitude ; and on the line D construct a 
second rectangle that shall have G for its altitude. 
Then, by Prop. 3, 
A:Br:AxE:BxXE,andC:D::CxG:DxG; 

but A:B::C:D, by hypothesis, 
therefore AXE: BkKE::CxG:DxG; 

Now, BXE:BxF::E:F,andDxG:DxH:: 
G:H, and by hypothesis E: F:: G: H; 
therefore Bk E: Bx F::DxG:DxH; 
but it was shewn that . 

AxXE:BxE::CxG:DxG 
therefore, ex aque, AKE: BX F::CxG:DxH. 

Cor. Hence the squares of four proportional straight 
lines are also proportionals. 

| Prop. XXIV. Teor. 

Two triangles which have an angle of the one equal 
to an angle of the other, are to each other as the rectangle 
of the sides about the equal angles: That is, the triangle 
ABC is to the triangle ADE as ABX AC to ADx 
AE: 

Fig. 112. 

Draw BE; the triangles ABE, ADE have a com- 
mon vertex E, therefore ABE: ADE:: AB: AD 
(Cor. 6.) ; but AB: AD:: ABx AE: AD x AE 
(3.) therefore, 
trian. ABE ; trian. ADE :: ABK AE: ADx AE. 

In like mammer it may be demonstfated, that 
trian. ABC : trian. ABE:: ABX AC: ABKX AE; 

‘therefore (8. 3.) 
‘trian. ABC : trian. ADE:: ABX AC: ADXAE. 
Cor. 1. Therefore the two triangles are equivalent, 

if AB x AC=AD~x AE; orif AB: AD:: AE: 
AC (22.) 

Cor. 2. Two'parallelograms which have an angle of 
the one equal to an angle of the other, will be to each 
other as the rectangles contained by the sides about 
these angles: For the parallelograms are the doubles of 
‘triangles which have an angle and two sides common 
with those of the parallelogram, 

‘Prop. XXV. Tueor. 

‘Similar triangles are to each other as the squares ef 
their homologous sides. 

Let the angle A=D, and the angle B=E, then, 
AB: DE:: AC: DF (18.) 

and AB: DE:: AB: DE, 
& the terms of the two last ratios are identical, there- 
ore, 

AB: DE?:: ACXAB: DFx DE (23.) © 
(ay BAC : trian. EDF: ; AC x AB: DF x DE 
24. 

Fig. 108. 
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“12. 3, the triangle ABC is to the triang 

Therefore trian. ABC’: trian. EDF :: AB*: DE*. . Propo 

Prop, XXVI. Turor,. 

Similar polygons are composed of the same number 
of triangles, which are similar, each to each, and simi- 
larly situated. 

In the poly. ABCDE, draw from an angle A the Fig. 1 
diagonals AC AD); and in the other poly, on F 
draw in like manner from the angle “md ich is homo. 
logous to A, the diagonals FH, FI. And since the 
polygons are similar, the angle B is equal to its homo- 
gone angle G, (Def. 2.) and besides, AB: BC:: FG: 
GH ; therefore the triangles ABC, FGH are similar, 
(20.), and the-angle BCA= GHF;; these equal angles 
being taken from the equal angle BCD, GHiJ, the re- 
mainders ACD, FHI are equal; but since the triangles 
ABC, FGH are similar, we have AC: FH: : BC: 
GH, and because of the similitude of the poiygons we 
have BC:GH::CD: HI; therefore AC: FH:: 
CD : HI. Now it has been shewn that the angle ACD 
=FH1I; therefore the triangles ACD, FHI are simi- 
lar (20.) .In like manner, it may be demonstrated, 
that the remaining triangles of the two polygons are 
similar ; therefore the polygons are composed of the 
same number of similar triangles similarly situated. - 

Prop. XXVII. Tueor. 

The circumferences or medenaioes of similar poly- 
ons are to one another as their homologous sides; and 
eir areas are as the squares of their homologous sides. 

1. For by the nature of similar figures, AB : FG : : wig. 
BC:GH::CD:HI,&c. Therefore, AB is to FG as 
AB 4+ BC + CD, &c. the perimeter of the first figure 
toFG + ch + HI, &e. the perimeter of the second 
figure (12. 3.) 

2. And because the triangles ABC, FGH are si- 
milar, ABC: FGH:: AC?:-FH? (25.), and in like 
manner, because the triangles ACD, FHI are similar, 
ACD: FHI:: AC’: FH?; therefore, ABC: FGH:: 
ACD: FHI. In the same way it may be shewn 
that ACD: FHI: : ADE: FIK, and so on, if the 
polygons consist of more triangles. Hence, PL ENe- 

the sum of the triangles ABC, ACD, ADE, or the 
polygon ABCDE, to the sum of the triangles FGH, 
FHI, FIK, or the polygon FGHIK: But the le 
ABC is to the triangle FGH as AB? to FG* (25.) ; 
therefore the similar polygons are as the squares of their 
homologous sides. , : 

Cor. 1. If three similar figures have their homolo- 
gous sides equal to the three sides of a right angled 
triangle ; the figure made on the side opposite to the 
right angle shall be equal to the other two. For the 
figures are proportional to the squares on their homo-_ 
logous sides ; anid since the square on the side opposite 
to the right angie is equal to the squares on the other 
two sides, the figure on the former shall be equal to 
those on the latter. } , 

Cor. 2. Similar polygons have to each other thedu» 
plicate ratio of their homologous sides.» ForletL bea 
third proportional to the hanelngies sides AB, FG, 
then (Det. 11. 3.) AB has to L the duplicate. ratio. of 
ABto FG; but AB: L:: AB*: ABXL(3.); or, 
since AB x L= FG? (Cor. 22.), AB: L:: AB*: 
FG? ;: ABCDE : FGHIK; therefore. the figure 
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angle DEF also three times ; and, in general, what- Problems to 
ever number of times the arc AB contains some part of Sect. IV. 

Pror. XXVIII. Tueor. 

The segments of two chords AB, CD, which cut each 
other within a circle, are reciprocally proportionals, that 
iss AO: DO:: CO: OB. 

Join AC and BD: In the triangles AOC, BOD, the 
vertical angles at O are equal; also the angle A= D, 
‘and C= B (17. 2.); ‘ore the triangles are similar, 
and the ho us sides proportionals, that is, AO : 
OD::CO: OB. 

Cor. Hence the rectangle AO x OB is equal to the 
rectangle CO x OD (22.) That is, the rectangle con- 
tained by the segments of the one chord is equal to the 
rectangle contained by the segments of the other. 

Pror. XXIX. Tueor. 

If two chords BA, CD in a circle be produced to in- 
tersect each other without it ; the distances of the ex- 
tremities of the chords from’ their mutual intersection 
are pn pepe! proportionals, that iss AO: DO:: 
CO BY. 7 

For, joining BD and AC, the triangles OAC, OBD 
have the angle O common, and besides, the angle B=C 
(17. 2.), therefore the triangles ate similar, and the ho- 
orate oo a at that is, AO: OD:: CO: 
B 
Cor. Hence the rectangle AO x OB is equal to 

the rectangle CO x OD (22.) 

Prop. XXX. Tueor. 

If from any point O in the prolongation of a chord 
CD, a tangent OA be drawn to the circumference, the 
tangent is a mean proportional between the distances 
of the intersection from the extremities of the chord. 
That is, CO: OA :: OA: OD. 

__ For if DA and AC be joined, the triangles OAD and 
OAC have the angle at O common, besides the angle 
OAD=C (20. 2.) ; therefore the two triangles are simi- 
lar, and hence CO: OA:: OA: OD. 

Cor. Hence we have AO?=CO x OD, (Cor. 22.) 
Scuotium. The three preceding propositions have a 

great affinity, In fact, a constitute an individual 
property of the circle; for when two of the intersec- 
tions unite, the chord becomes a tangent. 

Prop. XXXI. Tueor. 

ACB, DEF at the centres are to.each other as the arcs 
AB, DF of the circles, intercepted between the lines 
which contain the angles. 

Let us suppose that the arc AB contains three such 
equal parts as DF contains five: Let Ap, pq, qB be 
the equal parts in AB, and Dr, 7's, &c. the equal parts 
in DF ; draw the lines Cp, Cq, Er, Es, &c.; the 
angles AC p, pCq, gCB, DEr, &c. are all equal (15.2:) 
therefore as the arc AB-contains jth of the are DF three 

‘times, the angle ACB will evidently contain }th of the 

In the’same circle, or in equal circles, any angles. 

the arc DF, the same number of times will the angle 
ACB contain a like part of the angle DEF. 

PROBLEMS RELATIVE TO SECT, IV. 

Prosiem I. 

To divide a given straight line into any ‘number of 
equal parts, or into parts proportional to given lines, 

1. Let it be og te to divide the line AB into five Fig. 118. 
equal parts. Through the extremity A draw an inde- 
finite straight line AG ; and in this line, take five equal 
distarices AC,CD,DE, EF, andFG, of any length. Join 
BG, and draw CI parallel to GB, then AI will be the 
fifth part of AB, and the distance AI being set off five 
times from A, the line AB will be divided into five equal 
parts at the points I, K, L, M, as required. For the 
sides AG, AB are: cut proportionally in C and I, 
(15. 4.) ; and as AC is one-fifth of AG, AI will also 
be one-fifth of AB. 

Next let it be . o. 
parts proportional to the lines P, Q, R, (Fig. 119. 
From The sdicandy A, draw the Salohisin pecaaghe 
line AE, and take AC=P, CD=Q, DE=R. Join 
the extremities E and B, and draw CI, DK, parallel to 
EB ; then the line AB shall be divided into parts AI, 
IK, KB proportional to the given lines P, Q, R. 

For because of the parallels AC: CD:: AI: 1K (15.4.), 
and by composition, AD : DC:: AK: KI; again, 
DE:AD::KB: KA ; therefore, ex equo, DE: DC:: 
KB:KI, and so on; since then it appears that AC: Al:: 
CD: 1IK:: DE: KB, the of the line AB have 
to.each other the ratios of the lines AC, CD, DE, that. 
is of P, Q, and R. 

Pros, Ii. 

To find a fourth proportional to three given lines pig. 190. 
A, B,C. 

Draw the two indefinite lines DE, DF, making any 
angle. On DE take DA=A, and DB=B; and 
on DF take DC=C; join AC, and through B 
draw BX parallel to AC; then shall DX be the fourth 
proportional required. For since BX is parallel to 
AC, DA: DB::DC:DX (15. 4.); therefore DX is 
the fourth proportional required. 

Cor. By this problem, a third proportional to two 
given lines may be found ; for it will be the same as a 
fourth proportional to A, B and B.. 

Pros. III. 

_ To find a mean proportional: between two.given lines Fig 121. 
A and B. 

On the indefinite line DF take DE=A, and EF—B: 
on DF as a diameter describe a semicircle DGF; at the 
point E draw EG perpendicular. to the diameter, meet- 
ing the circumference in G; then shall EG be the 
mean proportional required. Join GD and GF; the 
triangle DGF is right angled at G, for G is an angle 
in.a semicircle (19. 2.); therefore the perpendicular GE 

to divide the line AB into: Fig. 119. 
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Problems on the hypothenuse isa proportional between DE and» 
to Sect. IV. E)F, (21.) that is between A and B. 
—  Lisy 

Fig. 122. 

Fig, 123. 

Fig. 124. 

Fig. 125. 

Fig. 126, 

Hes. orig 

- Pros. IV. 

To divide a straight line AB into two parts, so that 

one of them shall be a mean proportional between the 

whole line and the other part. , 

AtB, one extremity of the line, erect a perpendicular 
BC equal to half AB; on C asacentre, with CB asa 

radius, describe a circle; draw AC to meet the cir- 

cumference in D, and take AF = AD, then the line 

AB shall be divided at the point F in the manner re- 

quired, that is, AB: AF :: AF: FB. ! 

For AB being perpendicular to the extremity of the 

radius BC, is a tangent to the circle, (9. 2.) ; there- 

fore if AC be produced until it meet the circumference 

againin E, we shall have AE: AB :: AB; AD; hence, by 
division, AE—AB:AB::AB—AD:AD; but since BC 

=1.AB, therefore DE = AB, and consequently AE — 

AB=AD = AF; also, because AF = AD, we have 

AB—AD = FB; therefore AF: AB:: FB: AD, or 

AF, and by inversion, AB: AF: : AF: FB, 
Scnotium. A line divided in this manner is said to 

be cut in: extreme and mean ratio; and it may be re- 
marked, that AE is alsodivided into extreme and mean 
ratio at the point D, for since AB= DE, we have 
AE; DE:: DE: AD. 

Pros. V. 

Through a given point A in a given angle BCD, to 
draw a straight line BD; so thatthe parts AB, AD 
contained between the point A and the two sides of 
the angle shall be equal. 

Through the point A, draw AE parallel to CD ; 
take EB = EC, and draw AB to meet CD in D, and 
the thing is done. For AE being parallel to CD, we 
have BE: EC::BA: AD; but BE= EC, therefore 
BA = AD. 

Pros, VI. 

To make a square equivalent to a given parallelo- 
gram, or to a given triangle. 

1. Let ABCD be the given parallelogram, AB its 
base, and DE its altitude. Between AB and DE find 
a mean proportional XY (Prob. 3.); the square made 
on XY shall be equivalent to the parallelogram ABCD. 
For since by construction, AB : XY::XY: DE; there- 
fore, (Cor. 22.) XY°=AB x DE = the parallelogram 
ABCD, (Cor. '1.) 

2. Let ABC be the given triangle, BC its base, 
and AD its altitude. Take a mean proportional be- 
tween BC and the half of AD; and let XY be that mean. 
The square made on XY shall be equivalent to the tri- 
angle ABC, 

or since BC: XY:: XY: 4AD; therefore XY? = 
BC x 4} AD = triangle ABC. 

Pros, VII. 

Upon a given straight line AD, to make a rectangle 
DAEX equivalent to a given rectangle ABFC. 

Find AX a fourth proportional to the three lines AD, 

GEOMETRY: . Race Hg 

| AX=AB x AG (22.); therefore the 

AB, AC, (Prob. 2.); the rectangle contained by AD. Prot 
and AX willbe thatrequired. | i ge tee 
cE ee ae ene — 

rettangle ADE} 
is equivalent to the rectangle ABFC. 

Pros. VIII.) | * anne 

Having given any rectilineal figure to make another 
equivalent to it, that shall have one side fewer. — ~ 

Let ABCDE be the given figure. Draw a diagonal Fig. 
CE so as to cut off from it a tri CDE; erie 
D, the vertex of the triangle, draw DF parallel. ry 

a ee ee figure (produced if necessary) in F ; join CF,. : 
figure ABCF shall be equal to the figure ABCDE,, 
and have one side fewer. . For the ce CEE is: 
equivalent to CDE (6.), therefore, addi common 
space ABCE, the figure ABCF is equal to the figure 
ABCDE. POPPN BS, © le “a 

Scuoium,. By this problem, a trianglema pred 2 
that shall be cealehe to a rectilineal nig ;.= 
number of sides. Thus, the five-sided Sure ABCDE 
having been reduced to the quadrilateral ABCF, if we 
join CA, and draw BG parallel to CA, to meet FA 
produced in G, and then join CG, the 
will be transformed into an equivalent triangle CGF, 
which will also be equal to the original figure ABCDE. 

It_ has been already shewn that, a square may b 
found equivalent to any triangle; therefore by this, an 
Prob. 6. any rectilineal figure whatever may be trans- 
formed into an equivalent square. Sa 

Pros. IX. 

To make a square that shall be equal to the sum, or 
to the difference of two given squares. * 

PP 

Let A and B be the sides of the two given squares. pig. 195 
1. To make a square equal to the sum of two squares, { 

draw two indefinite lines ED, EF, containing a Hight ~ 
angle; take DE=A and EG=B; join DG, and be 2 
is evidently the side of the square sonpned. i) 

2. Ifa square is to be found equal to the difference 
of two squares; form a. right angle FEH; take EG 
equal to the lesser of the two sides A, B, and on G as La 
a centre, with a radius equal to the greater, describean = _ 
arc, to meet EH in H; then EH shall be the side of a By 
square equal to the difference of the squares on GH 
and GE, or on A and B, as is evident from Prop. 11. 
Sect. 4. ‘ 

Scuotium. By this problem, a square may be made 
equal to any number of given squares. 

Pros. X. 

On a given straight. line FG, homologous to AB, to Fig 
deaieibh's polygon similar to a given polygon ABCDE. 

Draw the diagonals AC, AD: at the point F make — 
the angle GFH equal to the angle BAC, and af G 
make the angle FGH equal to ABC; the lines FH, 
GH will meet in H, and form a triangle FGH similar to 
ABC. Inlike manner, on FH, which ishomologous 
to AC, construct a triangle FHI, similarto ACD; and 
on FI, homologous to AD, construct)a triangle FIK 
similar to ADE. The polygon FGHIK shall be simi- 
lar to ABCDE. For hese two polygons are composed 
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gon, which is at the same time 
, is called a regular polygon. 

Prop. I.” Proprem. | 
_ .» Todnseribea square inva given circle. 

7 ma te - hy nied * 4 

_ Draw: two diameters AC, BD, at right angles to each 
~ other; join their extremities A, B,C, D ; and the fis 
gure Abc shall be the inscribed square: For the an- 

gles ABC, BCD, &c. are right angles, (19. 2.), and the 
chords AB, BC, &c. are equal. f ; 

Prop. Il. Prop. on 

;  Derrinirton. Aj 

a 

To inscribe a regular hexagon and an equilateral tri- 
__ angle in a given circle, 

From any point Bin the circumference, apply BA 
and BC each equal to the radius BO; draw the dia- 
meters AD, BE, CF, and join their adjoining extre- 

CDEF, thus formed, will be 

+ 

of the angles AOB; BOC will be one third of two right 
4. Cor, 24, 1.) ; therefore COD will also be one- 

third of two right angles (2. 1.) ; therefore the angles 
AOF, FOE, EOD, vertical to these, will be each one- 

| _ third of two right angles, and the six angles at O will be 
J ae ; and hence the straight lines AB, BC, CD, DE, 
EF, FA will be all equal (15. 2.), and the hexagon 

will be equilateral. It will also be equiangular ; for 
the angles FAB, ABC, &c. stand each on two-thirds 
of the whole circumference; therefore they are all equal 

me 47; 2-) “If Pa me lines be drawn joining A, C, E, the 
vertices of the alternate angles of the hexagon, there 

_ will be formed an i ae triangle sdiiertbed in the 
- eircle, as is sufficiently evident. 

Scuotium. In the same way as we have proved that 
every equilateral hexagon is equiangular, it may be 
proved that any equilateral polygon whatever in a cir- 

_ ele is also equiangular. 

Prop. III. Pros. 

_ To describe a regular decagon in a circle, also a re- 
gular pentagon. 

__. Divide the radius AO. in.extreme and mean ratio’ at 
_ the point M; take the chord AB equal to the greater 

segment OM, and AB shall be a side of the regular de- 
__ cagon, or figure of ten sides, which may be completely 
| formed by placing straight lines, each equal to AB, 
__- round the circumference. 

Join BM ; and because, by construction, AO: OM:: 
OM: AM, and AB=OM, therefore AO: AB:: AB: 

_ AM ;,hence the triangles AOB, ABM, which have an 
|. angle OAB common to both, have the sides about that 
| angle proportionals ; therefore they are similar (20. 4.) 

And because the triangle AOB is isosceles, the triangle 
\ BM is also isosceles, and AB=BM ; but AB=MO, 
construction ; therefore BM=MO, and the triangle 

BMO is isosceles. Therefore the angle AMB, which is 
equal to the sum MOB + MBO (24, 1,), will be dou- 
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MAB ; therefore Regular 
Me double AOD, and Polygons 

ene ot eke But-the, 

ly les I wo rig! wr one-tenth 
angles, therefore AB one tenth of the cir- 
cumference ; and the chord AB is the side of a regular 
decagon inscribed in a Circle. 

If €) pened angle gf fhe Gecneesn ibe joined by 
straight lines, there wi ormed_a re, r pen 0 
ACEGI inscribed in the cirele. hi iia 

Cor. By this and the foregoing problems a regular 
quindeeagon, or polygon of fifteen sides, may be in- 
scribed in a circle... For let AL be the side of a hexa- 
gon; then the arc ABL will be 4, or 44, of the whole 
ircumferenceé, and the arc AB .', or +}; of the circum- 
ence, therefore the difference of the two arcs will be 

2,,.0r yi. of the cireumference, and LB the chord of 
the are will be the side of a quindecagon. 
Scuotium, By, bisecting the are subtended by a side 

of any. polygon, another of double the number of sides 
may. be inscribed in a circle. Hence from a square, we 
may. inscribe polygons of 8, 16, 32, &c. sides; and 
from a hexagon others of 12, 24, &c. 

The square, the regular pentagon and hexagon, and 
such figures as can be formed from them in the manner 
we have described, were the only regular figures that th 
ancients could inscribe in a circle. A mathematician o 
our own times, Mr Gauss, has however shewn, that a 
regular polygon of 17 sides may be inscribed in a circle 
by drawing straight lines and circles only ; and tha 
the same is true of all polygons of which the number 
of sides is a prime number of the form 2*41. This 
formula includes figures of 3, 5, 17, 257, 65537, &c. 
sides; but the demonstration, even in the case of 17 
sides, has not yet been given on principles purely geo- 
metrical. See Disquisitiones Arithmetice, published at 
Brunswick, 1801 ; or a French translation, 1807. 

Prop. IV. Pros. 

Having given anyregular polygon ABCD, &e. inscri- 
bed in a circle, to describe a regular polygon of the same 
number of sides about the circle. : 

At H, the middle, of the are AB, draw the tangent Fig. 132. 
aH 4; dothe same,at the middle, of each of the other 
ares BC, CD, &c. these tangents shall form. by their 
intersections a regular circumscribed polygon a bcd, &c. 
similar to the inseribed polygon. 

Draw the radii OH, OI, and because OH is pe s 
dicular to the tangent @ b, (9. 2.) and alsoto the chord 
AB (schol. 6.2.), the tangent is parallel, to the chord 
(19..1.) In like manner it may be, shewn that all the 
other sides of the circumscribing figure are parallel to 
the sides of the inscribed figure. Draw a line from O to 
b; and because the right angled triangles OH, Ob1 
are equal (18,1), for they have a. common hypothenuse 
O 4, and the side OH=OI, therefore the e HO d= 
104, and the line OJ passes through the middle of the 
arc HI, that is, a line drawn from the centre to the in« 
tersection of any two sides of the circumscribing poly- 
gon passes. through the intersection of the sides paral- 
lel to, them of the inscribed polygon : And because the 
‘angles cbO anda 40 are respectively equal to CBO and 
ABO (8Cor. 21, 1.), the whole angle cb a= CBA ; in 
like manner it may be proved, shag baf = BAF, &c. 
therefore the angles of the circumscribing polygon are 
equal to those of the inscribed polygon. Again, be- 
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les OBA, Oba, and OBC, 
O:bo: Lien (18. 4.) 

but AB = BC, therefore ab= dc: For a like reason 

bc=cd, &c. therefore the circumscribmg polygon is 
regular and similar to the inscribed polygon. 

Prop. V. Tueor. 

Regular polygons of the same number of sides in- 
scribed in circles are similar, and are to one another as 
the squares of the radii of the circles. 

Let ABCDEF and adcdef be equilateral hexa- 
gons inscribed in circles ; these will also be equiangu- 
lar, (schol. 2.) and consequently regular ; and because 
all the angles of each polygon are together equal to 
eight right angles (25.1.), the angle A is 4 of eight 
right angles ; and as the same is also true of a, there- 
fore the angles A and a are equal. In like manner it 
appears that B = 6, C= c, &e. and because the sides 
of each figure are all equal, we have FA: AB:: fa: 
ab, &c. therefore the polygons are similar (2 def. = 
Draw BO, CO, bo, co, to the centres: The triangles 

BOC, boc are similar, for the angles at O and o are 
equal, each being + of four right angles, and CO : OB 
:: co:06; therefore COB: cob :: CO® :co*; but 
the triangles COB, co b are manifestly like parts of the 
whole polygons, therefore (1.3.) the polygons are to 
each other as the squares of CO, co, the radii of the 
circles. ! 

Prop. VI. 

A circle being given, two similar polygons may be 
found, the one described about the circle ; and the other 
inscribed in it, which shall differ from one another by 
less than any given space. 

THEoR. 

Let Q be the side of a square, equal to the given 
space ; bisect AC, a fourth part of che circumference 
of the.circle, and again bisect the half of this fourth, and 
roceed in this manner, always bisecting one of the arcs 

pound by the former bisection, until an arc is found of 
which dhe chord AB is less than Q: As this arc will 
be an exact part.of the circumference, if we place chords 
AB, BC, CD, &c. in it each equal to AB, the last will 
terminate at A, and there will be formed a regular po- 
Tygon ABCDE &c. in the circle: 

ext describe about the circle a regular polygon 
abede, &c. of the same number of sides as the inscri- 
bed polygon, and having its sides parallel to those of 
the latter (4.) The difference of these two shall be less 
than the square of the line Q. 

For, draw lines from a and 6 to O the centre, these 
will pass through A and B, as was shewn in the demon- 
stration of Prop. 4, also a line drawn from O to K, the 
poe in which a é touches the circle, will bisect AB in 
, and be perpendicular to it (6. 2.) : complete the dia- 
meter AOE, and join EB. Put P for the circumscri- 
bing polygon, and p for the inscribed polygon ; then, 
‘because the triangles aod, AOB are manifestly like 
parts of P and p, we have P:p::ao06: AOB; (1. 3. 
but these triangles being similar, aob: AOB: : oat: OA%, 
or OK”, (25. 4.); and again, because the triangles O aK, 
EAB are manifestly similar, we have Oat: OK?:: 
EA?; EB*(18. and 23. 4.); therefore P :p:: EA?: EB, 
and by conversion, P: —p::; BA*: EA? —EB* or 
AB’. Now, as a square described about a circle will 
manifestly include within it a polygon of 8, also of 16, 

: 4 
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and of 32 sides, &c. the polygon F will be less than the 

uare of EA ; therefore P — p, the difference of the 
circumscribing and inscribed polygons, will be less than “= 
the square of AB, that is, by construction, less than the 
given space Q. (cor. 3. 3.) ; 

Cor. 1. Because the polygons differ from each other 
more than either differs from the circle, we may infer, 
that a polygon may be described about a circle, and 
also a polygon may be inscribed in a circle, either of 
which shall differ from the circle by less than any given 
space. 

Cor. 2: A space that is less than any pol: what- 
ever, dcersilied aboutia circle, and also re ietna any 
polygon whatever, inscribed in the same circle, must be 
equal to that circle. ; 

Axiom. 

If HBI be any are of a circle, and b H, 61 tangerits Fig. 
at its extremities, the sum of the tangents 5 H, 61 is 
greater than the arc HBI. 
‘Cor. The circumference of a circle is less than the 

perimeter of its circumscribing polygon. 

Prop. VII. Treror. © 

The area of any circle is equal toa rectangle contain 
ed by half the perimeter, and the radius, . 

~- Let ABCD, &c. be a regular polygon inscribed in Fi 
the circle, and a 6c d &c. a similar polygon, descri- 
bed about it, and having the sides ab, bc, &c. parallel 
to AB, BC, &c. eee K perpendicular to AB, ab; 
and OAa, OB4, through the points A, a, and B, & 
Let P be the perimeter of the polygon abed &c. p 
that of the polygon ABCD &c. and Q that of the cir- 
cle. ) ' ; 

The triangle a O b is equal to $a 6x OK, (6. 4.) and 
multiplying these equals by m, the number of sides of © 
the polygon, we have x x trian. a O b=nx 4abx OK; 
but » x trian. a O 6 is manifestly the area of the poly- 
on abcd &c. and nx4ab, or} xn Xa bis equal to — 
fe: therefore the area of the polygon abed &e.is — 
3P x OK; and similarly, the area of the polygon ABCD > 
&e. is 3. px OL. 2: 2 

Because 104 P, therefore 4Q x KO—3 PxKO, 
but } Px KO is the area of polygon abed &c. 
therefore } Q x KO is less than the area of the polygon 
abcd &c. Again, because ,}Q>% p, therefore 70 x _ 
OK>ip x OK; but OK>OI, and 3p x OK> 
pxOI: much more then is }QxXOK>ipxOI, © 
but 4p x O1 is the areaof thepolygon ABCD, &e. there- 
fore } Q x OK is greater than the area of the polygon 
ABCD, &e. Thus it appears, that the rectangle 

‘ 
tained by 4 Q the perimeter of the circle, : 
radius, is greater than any polygon inscribed in the cir- iT 
cle, and less than any polygon described about the’ cir- _ 
cle ; therefore it must be exactly equal to the area of the — 
circle, (Cor. 6.) ‘ 

Prop. VII. Turor.. mt , 

The areas of circles are to each other as the quares es 
°F their radii. ; nee ri 

Let ABCDEF, and abcde f be regular, and similar } 
polygons inscribed in the circles; and as OB? : 0 b%, so. 
et the circle ABCDEF be toa fourth’ ional Q ; 
then because OB? : o 6°: : pol. ABCDEF : pol. abcdef, 
(5.) it follows, that my 
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. ABCDEE : pol. ab cdef:: cir. ABCDEF : Q. ns A and B; and if these are expressed by num- 

one the third pa of ‘its ortion is greater than pares will be found by taking the square root of their 

“the first, therefore the fourth is greater than the second; product ; that is, a=4/A x B.* 
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ayy des greater than any polygon inscribed in the 
eabcdef. 

. Because the areas of similar polygons described about 
a circle are also to each other as the squares of the radii, 

‘it may be shewn in the same way, that the space Q is 
less any polygon described about the circle abcde’; 
therefore Q must be exactly equal to the circle abcdef 
(2 Cor. 6. } and the circle ABC &c. is to the circle abc 
&c. as OB? to ob. 
« Cor. 1. The perimeters of circles are to each other as 
their radii. Let P be half the circumference of the cir- 

cle ABCDEFP, and R its radius ; also let p and r be half 
‘the circumference and the radius of the other circle ; 

_ then the areas of the circles are equal to the rectangles 
Px R and pxr, (7.); and it has been shewn, that 
Px R:pxr:: R*: r?; therefore, by alternation, P x R: 

v 

° 

t 

R?::pxr:r*; but Px R: R*:: P: R, and pxr:r © 
:ip:r; therefore P: R::p:r; and by alternation, 
‘gp ee 

‘ Con. 2. A circle described with the hypothenuse of 
a right angled triangle as a radius, is equal to two cir- 
cles described with the other two sides as radii, (Fig. 
135.) Let the sides of the triangle be a, 4, and its h: 
thenuse /; and let the circles ibed with these lines 
as radii be A, B, and H; and because 

A:H::a?: hk, 
and B: H:: 67: h?; : 

Therefore A+B: H:: a24-b?; A? (10, 3.) but a*-+-o°= 
_ h*; therefore A4+B=H. - : 

Prop. IX. Pros. 

Having given the surfaces of a regular polygon inscri- 
- bed ina circle, and of a similar polygon described about 
it, to find the surfaces of the inscribed and circumscri- 

|. bed polygons of double the number of sides. 

Let AB be the side of the inscribed polygon, EF pa- 
allel to AB, that of the similar circumscribed polygon, 
and C the centre of the circle. Ifthe chord AM, and 
the tangents AP, BQ be drawn, the chord AM shall be 
the side of an inscribed polygon of double the number 

_ of sides, and PQ=2 PM, side of a similar circum- 
scribed polygon. This being supposed, as the same con- 
struction may be made in all the different angles equal 
to ACM, and as the triangles containedin ACM have to 

_ each other the ratios of the whole polygons, it will be 
sufficient to consider these only... 

_ Let A be the surface of the inscribed polygon, of 
which AB is a side, B the surface of the similar circum- 
scribed polygon, a the surface of the polygon, of which 
AM is a side, and b the surface of the circumscribed po- 
lygon. A and B are supposed known, and it is required 
to determine a and 4. 

L triangles ACD, ACM, are to each other as 
their bases CD, CM, (Cor. 6. 4.) besides they are to 
each other as the polygons A and a, of which they are 

_ like parts; therefore A:a::CD:CM. The triangles 
nCAM,.C are to each other as their bases CA, CE, 

and also as the polygons a and B ; therefore a: B:: 
_ CA:CE. But because of the similar triangles CDA, 

E, we have CD: CM:: CA: CE, (18. 4.) there- 
pas 0? He 1 Bs BO oe Poles 4, one of those . 

we seek, is a mean proportional 
b Was f 

isto be taken. See ALGEBRA, Att, 137. 

een the two known 

2. Because of the common altitude CM, the. triangle 
CPM is to the triangle CPE as PM to PE; but because 
the angle ECM is bisected by CP, PM: PE :; CM : CE 
(17. 4.):: CD: CA:: A: 4, therefore CPM: CPE :: 
A: a, and by inversion and composition, CPM4CPE, 
or CME: CPM: : A+-a: A, and taking the doubles of 
the uents, CME: 2CPM:: A+a: 2A; now 
CME and 2 CPM, or CMPA, are like parts of the poly-~ 

ns B and b, therefore A4+a:2A:: B:b; hence bis 
own, because it is a fourth proportional to the three 

known quantities A-+a,2 A and B, and 6= 2AXB 
Aya" 

Therefore, by means of the polygons A and B, it is easy 
to find the polygons a and 6, which have double the 
number of sides. 

Prop. X. Pros. 

To find nearly the ratio of the diameter of a circle ts 
its circumference. 

The most obvious method, although not the best, is 
to express the diameter by a number, and compute the 
areas of two polygons of the same number of sides, one 
inscribed in the circle, and the other described about it. 
The area of the circle itself will be some quantity be- 
tween these two. If the number of sides be consider- 
able, either, or any quantity between them, will be near- 
ly equal to the area of the circle, And since the area 
is equal to the rectangle contained by the radius and 
half the circumference, if the approximate value of the 
area be divided by the radius, twice the quotient will 
be an approximate value of the circumference. 

Let us suppose the radius to be unity, then the dia- 
meter will be 2, and the side of a square described about 
the circle, will be expressed by the number 4 ; and as the 
inscribed square A, is evidently half the circumscribed 

uare, the area of the inscribed square will be 2, Em~ 
ploying now the formule found in last Reanorttien, viz. 

a=/AXB, b=">% 
on : ~AXa’ 

and making A=2, and B=4, we find a, the area of a 
regular polygon of eight sides inscribed in the circle, 
= 1/2 X 4=1/8=2.8284271, and b the circumscribed 
polygon =3.3137085. 

Putting now A=2.8284271, and B=3.3137085, we 
may hence find a and 4 the imscribed and cireumscri- 
bed Ayers of 16 sides, and so on as in this Table. 

Number of Sides. §_ Inser. Polygon. Circum. Pol. 
4 2.0000000 4:.0000000 
8 2.8284271 3.3137085 

16 3.0614674 3.1825979 
32 3.1214451 3.1517249 
64 3.1365485 . $.1441184 - 
128 $.1403311 3.1422236 
256 3.1412772 3.1417504 
512". 3.1415138 . $.1416321 
1024 $.1415729 3.1416025 
2048 3.1415877 3.1445951 
4096 8.1415914 3.1415938 
8192 3.1415923 3.1415928 

16384 3.1415925 3.1415927 
32768 8.1415926 3.1415926 

* The radical sign 4/ placed ‘over the symbol that expresses any quantity, indicates that the square root of the expression which it affects 
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Hence it appears that the inscribed and circumseri- 
bing polygons of 32768 sides agree in the first seven 
decimal places of, the numeral expressions for their 
value ; therefore the numeral expression for the circle 
itself, which is between’ these, will be correct in all 
these figures ; so that the radius of a circle bemg one, 
its area is 3.1415926 nearly, and this divided by the 
radius gives 3.14159926. for half the circumference 
nearly, the radius being one ; hence the diameter is to 
the circumference nearly as 1 to 3.1415926 nearly. 

Scitotrum. By this method, the ratio of the diameter 
to the circumference may be found to any LY aed 
degree of accuracy. Archimedes, by means of inscribed 
and circumscribed polygons of 96 sides, shewed that 
the diameter is to the circumference nearly as 7 to 22; 
and Metius found, by polygons of a greater number of 
sides, that the diameter is to the circumference as 113 
to 355. The manner of deducing these from the ratio 
found in the proposition, is explained in ALG@EsRa, art. 
364, * 

Pror. XI. 

To find a straight line nearly equal to any given are 
of a circle. 

Pros, 

Let AB be any are of a circle, of which C is the 
centre. Draw the radii CA, CB, and draw AH per- 
pendicular to AC, and CD perpendicular to CB, meet- 
ing HA in D. Bisect the angle ACB by the straight 

“Tine CH ; again bisect the angle ACH by the line CI, 

Of Planes 
and solid 
Angles. 

—_—\— 

Definitions. 

and bisect the angle ACI by the line CK, and bisect 
the angle ACK by the line CL, and proceed in this 
manner with any number of bisections ; the greater the 
number, the more accurate will be the result. 

Let H, I, K, L, &c. be the points in which the bisect- 
ing lines meet the line DA. In AD produced, take 
DP=3 of AH, PQ=} of AI, QR=+ of AK, RS=+¥, 
of AL, and so on, if there were more lines intercepted 

Parr Il. THE GEOMETRY OF SOLIDS. 

SECT. I. 

Or PLaNnes anp Soittp ANGLES. 

Definitions. 

1. A straight line is perpendicular or at right angles 
to a plane, when it makes right angles with every 
straight line, meeting it in that plane. On the other 
hand, the plane is perpendicular to the line. 

2. A straight line is parallel to a plane when they 
do not meet, to whatever distance both are produced. 
The plane is also parallel to the line. ' 

3. Two,planes are parallel to each ether, when they 
do not meet although produced. 

_ 4, Admitting what will be afterward demonstrated, 
(in Prop. 3.) that the common sections of two planes is 
a straight line, the angle or the inclination of two planes 
is the angle contained by two straight lines, drawn from 
the same point of their. common section at right angles 
to it; the one in the one plane, and the other in the 
other. This angle may be either acute, right, or obtuse. 

5. If this angle is a right angle, the pl er- 
pendicular, 4 8 Sa planes are p 

* The ratio of 113 and 355.is easily remembered, by observing that the figures of the numbers are 1, 1, 3, 3, 5, 5, viz. the first thrée 
- edd numbers each repeated. 
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‘last, then take ST=t of RS. 
‘now from C to T, and draw Cd 
meeting AH in d, and the straight 
nearly equal to the are AB.of the circle. 

This construction is derived from an eleg nt formula 
which we have investigated in the. conclusion of the 
Anitumeiic oF Sings, also in Conic Sections, ar 
VIL) It is this, putting a for any are, 
A . : 

—<= Cot, 6 
a + ftom ja+ ptm dat $tan p04 

&e. ! d , 

a 

the sum of the remaining terms of the series; and as | 
TC 6 is a right-angled triangle, of which C is the right 
angle, CA®’= AT x Ab (21. 4.) and 

CA* erty ab) 
Ap = AT, that BAGS cot. @ ob hes d aq; be. 

Hence it is evident that AUmarea . . 
Scuo.tum. If we suppose the are AB a quadrant, — 

then AD = 0, and by calculation, (see ArrrumeTic 
or Sryas, Art. 33), supposing CA=1, it will be found 
that DP = 5000000 PQ = .1035534, QR = .0248640, 
RS = .0061557, ST = .0020519; hence DT or AT 
= .6366250; and since AT: AC = 1::AC:A4, we 
find A éor AB=1.570784,the approximate value of the 
quadrant. The more correct value is 1.570796, &e. by 
which it appears that the error is little more than the 

=o0000 part of the radius. 

6. A solid angle is that which is made b: ‘the meet- or 

ing of more than two plane angles, whic! are not in 

the same plane, in one point. . Ms the: 

Prop. I. Teor, 

A straight line cannot be partly on a plane, and 
partly above it. : 

For, according to, the ‘definition of a 
straight line has two Common points wi 
entirely on that plane. 

Bute ies 
a plane, itis 

t Eee 

Prov. II. Teor. OR 

Two straight lines, which cut each other ina plane — 
determine its position ; that is, a plane which passes — 
through two straight lines, that cut each other, can 
have only one position. s ie ae 

Let AB, AC be two dtraight lines which ‘cut each Wi 
other in A ; suppose a plane to pass through AB, and 
to turn on that line, until it pass through C ; then the — 

‘ 



les, - plane is determined 

GEOMETRY. 
lan ints A and C lying on the plane, the whole line AC 

Pa be in the line, therefore the position of the 
: the single condition of its con- 

. taining the two straight lines AB, AC. 
‘Cor. 1. Any triangle ABC, or three points A, B, C, 

not in a strai ht ine, determine the position of a plane. 
* Cor. 2. Therefore also any two parallels AP, ED 
(Fig. 141.) determine the position of a plane, for'if a 
straight line AD meet them, the plane of the two lines 
AP, AD is that of the parallels AP, ED. 

Prop. III. Tueror. 

_.. If two planes cut each other, their common section 
is a straight line. if 

Draw a straight line joining any two points E and F 
in the’ common section: of two -planes' AB, CD, this 
Jine will be wholly in the plane AB (by the definition 
of a plane), and also whallp in the plane CD ; there- 
fore it is in both s at-once, and consequently is 
their common section. 

Prov: IV. Tueor. 

OE a straight line AP is’ ndicular to two-straight 
Jines PB, PC at the point of their intersection P, it is 
perpendicular to the plane in which these lines are. 

Through P draw any straight line PQ in the plane 
of the lines PB, PC; through Q, any point in that line, 
draw a straight line to meet PB, PC, so that BQ=QC, 
(Prob. 5. Sect. 4. Part I.) Join AC, AQ, AB; and 
because ABC is a triangle, of which the base BC is bi- 
sected at Q, therefore ° 

AB?*+AC?=2BQ?+2AQ?, (14. 4. Part. I’) 
In like manner, in the triangle PBC, we have 
7 PB* 4. PC? — 2BQ742PQ% 3.5 = 
therefore, taking equals from equals, we have — 

AB* — PB? AC*_ PC? = 2AQ* — 2PQ”, 
But because the triangles APB, APC are right angled 
at P, AB?— PB?= AP?; and AC?— PC?— AP* 
(11, 4.) ; therefore ‘ 

AP?4 AP? = 2AQ?— 2PQ*, ~ 
that is, 2A P? = 2AQ? — 2PQ%, and AP?-=AQ?—PQ?, 
and AQ?=AP?4 PQ, hence in the triangle APQ, the 
angle at P must be a right angle, (11, 12, and 13. of 4. 
Part.I-), and AP is perpendicular to any line whatever 
on the plane of the lines PB, PC, therefore it is perpen- 
dicular to the plane itself, (Def. 1.) 

Cor. 1. The shortest line that can be drawn to a 
; oy from A any point above it, is the perpendicular 

Cor. 2. Only, one perpendicular PA can be drawn 
to a given plane, from a given point P in that plane: 
For if two perpendiculars could be drawn, a plane 
might pass along them, and meet the given plane in 
PQ ; and thus two lines would be perpendicular to PQ, 
which is impossible. _ 

Cor. 3. It is also impossible to draw more than one 
straight line dicular to a plane, from a point with- 
out it. Fer if there could be two perpendiculars AP, 
AQ, the triangle APQ would have two right angles, 
which is impossible. ' 

‘Prop. V: Turor: 

If a straight line AP is perpendicular toa plane MN, 
VOL, X. PART I. 
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every straight line DE, 
to the ie plane. 

Let a plane pass along the 
to meet the plane MN in the line PD. In this plane 
draw a line BDC through D, perpendicular to PD, 
take equal distances DB, D€, and join AB, AC, AD, 
And because in the triangles DBP, DCP, DB= DC, 
and DP is common to both, and the angle PDB=PDC, 
therefore PB = PC (6.1. Part I.) Again, in the tris 
angles APB, APC, AP is common to both, and it has 
been shewn that PB = PC, besides the angles APB, 
APC are right angles, because AP is perpendicular to 
the e MN, therefore AB=AC, so that the triangle 
ABC is isosceles; hence BD is'perpendicular to AD 
(12, 1. Part I.) ; but BD is also perpendicular to PD, 
et oe.go haga therefore ‘BD «is perpendiculat to the 

e of the triangle APD (4:), wins consequently to 
E, which is in that plane; since then EDB isa mght 

angle, and also EDP is a right angle (1 Cor. 21. Part I.), 
the line DE is perpendicular to the two lines DP, DB; 
it is therefore perpendicular to the plane MN. 

Cor. 1. Conversely, if the two straight lines AP, 
DE are perpendicular to the same plane MN, they’ are 
parallel: For if they are not, let a line be drawn 
through D parallel to AP, this line will be perpendi- 
cular to the» plane MN ; therefore through the same 
point D, two: perpendiculars: canbe drawn to the same: 
plane, which.is impossible, (2 Cor: 4:).. 

Cor. 2. Two straight lines A and B parallel to a 
third C, thoughnot inthe same plane, are parallel to one 
another; for suppose a plane perpendicular to the line 
€, the lines A and B; which are | weer to C, will be 
perpendicular to this plane ; therefore by the preceding 
eorollary, they: will be parallel to one another. 

Pror. VI. Tueror. 

els AP, ED, soas .. 
Pig, 

i i ‘or Pla parallel to AP, is perpendicular ear old 

Angles. 

141. 

Two planes MN, PQ perpendicular to the same Fig. 142. 
straight line AB, are parallel to each other. 

For if they could meet, let O be one of their com- 
mon points ; join OA, OB; then, because AB is per- 
pendicular to the two planes, the angles OAB, OBA 
are right angles (Def. 1.); therefore OA, OB are 
two perpendiculars from the same point on the same 
straight line, which is impossible ; therefore the planes 
cannot meet, that is, they are parallel. 

Prop. VII. Turor. 

The intersections EF, GH of chk planes MN, ,; 2 ig. 143, 
PQ, with a third plane FG, are el. 

For if the lines EF, GH situated in the same plane, 
be not parallel, they would meet if produced ; there- 
fore, the planes in which they are would also meet, and 
consequently would not be parallel. 

Prov. VIIL. Tueor. 

A straight line AB perpendicular to a plane MN, is Fig. 142. 
also perpendicular to any plane PQ parallel to MN. 

From B draw any straight line BC in‘the plane PQ, 
and let a plane passing through BC and AB meet the 
plane MN in AD, then AD will be parallel to BC, 

2F 
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7.) Now AB is icular to AD one of two pa- 
nie lines AD, Be, therefore it is perpendicular to Bo b 

the other line, (21.1. Part I.); and since BC is an 

line drawn from B in the plane PQ, it follows that A 

is perpendicular to the plane PQ, (Det. 1.) 

Prop. IX. Teor. 

Parallel straight lines EG, FH intereepted between 
two parallel planes MN, PQ are equal, 

Let a plane EGHF .through the parallel lines, 
so as to meet the el planes in the lines EF, GH; 
these are parallel to each other (7.),.as well as EG, FH; 
therefore EFHG is a parallelogram, and hence EG = 
FH. : 

Cor. Parallel planes are every where at the same 
distance from each other; for if EG and FH are per- 
pendicular to the two planes, they are parallel (1 Cor, 5.), 
and therefore are equal. 

Prop. X. Tueror. 

If two straight lines CA, EA meeting one another, 
be parallel to two others DB, FB that meet one ano- 
ther, though not in the same plane with the first two ; 
the first two and the other two shall contain equal angles; 
and the plane passing through the first two, shall be 
parallel to the plane passing through the other two. 

Take AC = BD, AE = BF, and join CE, DF, AB, 
CD, EF. | Since AC is equal and parallel to BD, the 
figure ABDC is a parallelogram, (28. 1. Part I.) ; 
therefore CD is equal and parallel to AB. For a like 
reason, EF is equal and parallel to AB ; therefore also 
CD is equal and parallel to EF. The figure CEFD is 
therefore a parallelogram, and. thus the side CE is equal 
and parallel to DF; therefore the triangles CAE, DBF 
are equal (]1. 1, Part I.) and the angle CAE=DBF. 

In the next place, the plane ACE is parallel to the 
plane BDF ; for if the plane passing through A paral- 
lel to BDF could meet the two lines DC, FE in any 
other points than C and E, for example in G and H, 
then the three lines AB, DG, FH would be equal (9,), 
and thus DG would be equal to DC, and Fu to FE, 
whieh is absurd ; therefore the plane AEC is parallel 
to BFD. 

Pnop. XI. Tueor. 

If three straight lines AB, CD, EF not situated in 
the same ae are equal and parallel, the triangles 
ACE, BDF formed _b; joining the extremities of these 
lines are equal, and their planes parallel. 

For since AB is equal and parallel to CD, the figure 
ABDC is a parallelogram, therefore the side AC is 
equal and parallel to BD ; in like manner, it may be 
shewn that the sides AE, BF are equal and parallel, as 
also CE, DF; therefore the two triangles CAE, BDF 
are equal ; it may-be demonstrated, as in the last pro- 
position, that their planes are parallel. 

Prop. XII, 

If two straight linés be cut 
shall be cut in the same ratio. 

Teor. 

by parallel planes; they 

Let the straight line AB meet the parallel planes 

GEOMETRY. 

EG, GF, CE geignags mel of invent , 
~ |el } wi ci are paral : 
nan AE:EB::AG:GD, dest art I.) ad F 

«CF: ED. 

MN, PQ, RS in A, E, B; and let the line CD meet Of Ph 
the same planes in C, F, and D; then shall AE: BB: as 
CF: FD ; An 

Draw AD to meet the plane PQ in G, and join AC, 

like masher, We Rea wt >, GE 
therefore AG: GD:: CF: hee ’ 
common ratio AG: GD, we have. "ED 

Prop, XIII. | Tuzor. 

Tf a straight line AP) be perpendicular to a plane Fig. 
MN, fest cr APB, which fasts along’ A, "sal 
be perpendicular to the plane MN, 

Let BC be the intersection of the planes AB, MN. 
In the plane MN draw DE icular to BP; then, 
because AP is dicular to every line drawn from 
P in the plane MN, the angles APD and APB areright 
angles ; but the angle APD formed by the two Pee 
diculars PA, PD is the angle of the planes AB, MN 
(Def. 4.), therefore the two planes are perpendicular to 
one another, (Def. 5. tee ws 

Scuorium. When three straight lines, such as PA, 
PB, PD are perpendicular to each other, each line is 
perpendicular to the plane of the other two, and the 
three planes are perpendicular to one another. .~ 

. « 
CVs 

Prop. XIV. Tuzor. pas 

_ If a plane AB be licular to a plane MN, and Fig. 
in the plane AB a straight line PA be drawn perpend- 
cular to their common intersection PB, the line PA 
shall be perpendicular to the plane MN. ee 

In the plane MN, draw PD perpendicular to PB; 
then because the planes are perpendicular to each other, 
the angle APD is a right angle; therefore AP is per- 
pendicular to the lines PB, PD; consequently it is per- 
pendicular to their plane. 

Cor. If the plane AB be dicular to the plane 
MN, and through P, any point in their common inter- 
section, a perpendicular be drawn to the ple aN, 
this perpendicular shall be in the plane AB. For if it | 
is not, a line AP might be drawn in the plane AB 
perpendicular to PB, the common intersection of 
planes, which at the same time would he pepend cular 
to the plane MN; thus, from the same point P, there 
would be two perpendiculars to a plane MN, which is 
impossible, (2 Cor, 4.) Fhe 

Paor. XV: anon. , 
If two planes AB, AD. be perpendicular to a third pig 

MN;; their common intersection AP is perpendicular to 
the third plane. bs es 

For a perpendicular to the plane MN at P, the a 
in which it meets the two planes AB, AD ae e 
both these at the same time, therefore it is their com- 
mon intersection AP. 

Prop, XVI. -Tuzor. 

If asolid angle be formed by three plane angles, the 
sum of any two of them is greater cages 



GEOMETRY, 
It is sufficiently evident, that the sum of the greatest 

of the three, and either of the other two, is greater than 
the remaining angle, and it is necessary to prove 
that the sum of the angles AVC, BVC, neither of which 
is the exceeds the grt angle AVB. 
“Inthe plane AVB, make the angle BVD=BVC ; 

take any two points A, B, in the lines VA, VB, and draw 
ADB; take VC=VD, and join AC, BC. And because 
BV is common to the triangles, VBD, VBC, and VC= 
VD, and the angle BVD=BVC, therefore BD=BC; 
now AB, or AD+BD, is less than AC4-BC, therefore 
taking away the common side DB, there remains AD 

* AC. The two triangles AVC, AVD, have AV com- 
mon, VC=VD andthe base ACAD, therefore (con- 
verse of 10. 1. Part I.) the angle AVC—>AVD, and 
AVC+CVB>AVD+DVB, that is =AVB. 

Prop. XVII. Tueor. 

The sum of all the plane angles which form any solid 
angle is less than four right angles. 

Let the solid angle V be cut by any plane ABCDE; 
from. a point O taken in this p draw to all its angles 
the lines OA, OB, OC, OD, OF. The sum of the an- 
gles of the triangles AVB, BVC, &c. formed about the 
vertex V, is equivalent tothe sum of the angles ofa like 
number of triangles AOB, BOC, &c. formed about the 
point O; but at the point B, the angles OBA, OBC 
taken to , make the ABC less than the sum 
of the angles VBA, VBC (16.); in like manner.at the 
point C, we have OCB4+-OCD.<.VCB4-VCD, and so 
on with all the angles of the polygon ABCDE. Hence 
it follows, that in the triangles of which the vertex is O, 
the sum of the angles at the bases is less than the sum 
of the angles at the bases of the triangles, which have 

’ their vertex at.V; therefore, by compensation, the sum 
the angles about the point O, isgreater than the sum of 
angles about the point V ; but the sum of the angles 

about O is equal to four right angles ; therefore the sum 
_ of the plane anaes which form. the solid angle about 
the point V, is less than four right angles. 
Scuotium. This demonstration supposes, that the so- 

7a sage conan cr that the solid angle lies all on one 
sid the plane of any one of its faces.; if it, were other- 
wise, the sum of the plane angles would not be limited, 

Prop. XVIIT. Taror. 

~ ‘Tf'two solid angles be composed of three plane angles 
Which are equal, each to each, the planes in which these 
‘angles are, have thesame inclittation ‘to one another. 

Let the noe ae a ad, the angle CAB=c ab, 
and the angle BAD 6 a d ; the two planes CAB, DAB 
5 wae A each other the same inclination as the planes 
cad, dad. 

Take B any ‘in AB, and in the planes BAC, 
BAD, draw B Deke to AB, and join 
‘CD; then the : ‘is the inclination of the 
phines BAC, BAD, (Def. 4.) «Again, take aJ=AB, 
and in 'the planes bac, bad draw bc and bd perpen- 
diculars to ab, and join ed; then the angle cdd is the 
inclination of the bac, bad. ° 

The'triangles BAC, bac, have the mgle BAC=3 a c, 
Sannus oe also the side AB=ab; therefore 
the es are-equal, (7. 1. Part I.) and BC=d c, also 
AC=a‘c, Inthe same way it may be proved, that the tri- 

_‘one another, and the others are 
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angles BAD, bad are equal, and therefore that BD=bd, 
also AD=a d, The triangles CAD, ¢ ad, have therefore 
CA=sca, AD=ead, and the le CAD=c ad; hence 
CD=cd. Now the triangles CBD, cbd having CB= 
c 6, DB=d 4, and the base CD =e d, the angle CBD will 
be equal to the angle c6d; that is, the inclination of 
the plane BAC to the plane BAD, is equal to the in- 
clination of the plane i ac tothe plane bad. In the 
samé way it may be proved, that the other planes are 
equally inclined to one another. 

Scnorrum. If the three plane angles which contain 
the solid angles, besides being equal each to each, are 
also disposed in the same order as in Fig. 149, the solid 

will coincide when applied the one to the other, 
and they will be equal. But if the plane angles are 
dis in @ contrary order, as in Fig. 150, the so« 
lid angles will not coincide, although the theorem is 
alike true in both cases. However, in the latter case 
as well as in the former, the solid angles must be ac- 
counted equal, seeing that they are equal in every thing 
that determines their magnitude. This kind of equa- 
lity, which does not admit of superposition, and on that 
account is not absolute, may be distinguished from the 

Of Solids 

Planes. 
_—~ 

other, by calling it equality by reason 9, jand : 
two solid angles, which are contai by three plane 
angles, having the same magnitude im each, ‘but p 
in a contrary order, may be called symmetrical angles. 
What is here said, will apply to solid angles eéaitaned 
by any number of plane angles, 

SECTION IL 

Or SoLips BOUNDED By Panes. 

" Definitions. 

1. A solid is that which has length, breadth, and 
thickness. 
2.A prism is a solid contained by plane figures, of which 

two that aré opposite are equal, similar, and parallel to 
arallelograms. 

To construct this solid, let ABCDE be any rectiline- 
‘al figure, (Fig. Leah Ina plane parallel to ABC draw 
the lines ‘Gu. , &c. parallel to the sides AB, BC, 
CD, &c, thus there will be formed a figure FGHIK, si- 
tiilar to ABCDE.. Now let the vertices of the corre- 
sponding angles be joined by the lmes AF, BG, CH, 
&e, the tuces ABGF, BCHG, &c. will evidently be pa- 
ane , and the solid thus formed will be a prism. 

5. ze equal and parallel plane figures ABUDE. 
FGHIK, are called the bases or the prism. The other 
a or parallelograms, taken together, conetitute the 

~ lateral or convex surface of the prism. 
4. The altitude of a prism is the distance between its 

bases ; and its length is a line equal-to any one of its la- 
teral edges, as AF, or BG, &c. 

5. A prism is right, when the lateral edges AF, BG, 
&c. are perpendicular to the planes of its bases ; then 
each of them is equal to the altitude of the prism ; in 
every other case the prism is oblique. 

6. A prism is triangular, quadrangular, pentagonal, 
&c. according as the'base is a triangle, a quadrilateral, 
a pentagon, &c. 

7. A prism which has a -for its base, 
has all its faces parallelograms, and. is called a parallelo- 

Definitions. 

Fig. 151. 

piped, (Fig. 152.) A parallelopiped is rectangular, Fig. 152. 
when all its faces are rectangles. 

8, When the faces of a rectangular parallelopiped are 
squares, it is called a cube, 

5 
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9. A pyramid is a solid formed by several trian lax 

planes, which meet in a point: V, (ie. 148.) and ter- 

minate in the same plane rectilineal figure ABCDE, 

The plane figure ABCDE is called the base of the 
yramid; the point V-is its verter; and the triangles 

AVB, BVC, &c. taken together, form the convex or da- 

_ teral surface of the pyramid. 
10. The allitude of a pyramid, is the perpendicular 

drawn from its vertex to the plane-of its base, produced 
if necessary. 

11. A pyramid is triangular, nee ee &e. ac- 

cording as its base is a triangle, a qua ilateral, &c. 

12. A pyramid is. regular, when its base is a regular 

figure, and the perpendicular from its vertex passes 

through the centre of its base ; that is, through the cen- 

tre of a circle that may be-described aboutits base. 
13. Two solids are similar, when they are contained 

-by the same number of similar planes, similarly situa- 

ted, and having like inclinations to one another. 

“Prop. I. 

Two prisms are equal, when three planes, which con- 

‘tain a solid angle of the one, are equal to three planes 
which contain a solid angle of the other, each to each, 

and are similarly situated. 

‘THEOREM. 

Let the base ABCDE be equal .to the base abc de; 

the parallelogram ABGF equal to the parallelogram 
abgf, and the parallelogram BCHG equal to the pa- 
rallelogram 6c Ag; then shall the prism ABCDE- 
FGHIK be equal to the prism abcde-fg hik. 

For if the base ABCDE be placed upon its equal 
abcde, they will entirely coincide ; and because the 
three plane angles which form the solid angle B are 
equal to the three plane angles which form the solid 
angle b, each toeach, namely, ABC=a bc, ABG=abg, 
and GBC=g bc; and besides, these angles are similar- 
ly situated ; the solid angles B and 6 shall be equal 
(18.1.), and consequently the side. BG will fall on bg. 
Also, because of the equal parallelograms ABGF, ab g ify 
the side GF will fall on its equal gf, and, similarly, 
GH on gh: Therefore the upper base FGHIK will co- 
incide entirely with its equal fg hik, and the two so- 
lids will coincide entirely, and be equal to one another, 

Cor. Two right prisms which have equal bases and 
-equal altitudes are equal to one another. 

If the equal angles of the lower bases follow each 
ether in the same order, then the three planes which‘ 
contain each solid angle of the one prism will he respec- 
tively equal to three planes which contain a correspond- 
ing solid angle of the other, and will be similarly situated ; 
and when the one solid angle is applied to the other, 
these planes will coincide, and the prisms will exactly 
coincide. If the equal angles of the lower bases follow 
-each other in a contrary order, then, by inverting one 
of the prisms, so that its upper may become its lower 
base, the angles of the two bases will then be placed in 
the same order, so that in either case the prisms coin- 
cide, and are equal. 

Prop. IL. Tueror. 

In every parallelopiped, the opposite plan al 
and parallel. ini einai RH 

From the definition of this solid, the bases ABCD, 
EFGH are equal parallelograms ; and their sides are 
parallel: it remains therefore to demonstrate that the 

GEOMETRY. 
game is true for two opposite lateral faces, such as Of Sol 

AEHD, BFGC. Because the figure ABCD is:a paral- » 
lelogram, AD is equal and lel to BC; and for a 

like reason AE is equal and parallel to BF; therefore 
the angle DAE is equal to the angle CBF fanl) and 

the plane DAE is parallel to the plane CBF ; therefore 

also-the parallelogram DAEH is equal'to the: parallel. 

ogram CBFG. In like manner, it may. be demons ~ 

strated that the opposite parallelograms ABFE, DCGH . 

are equal and parallel. otf tuba ACY 
Cor. Any ‘two opposite faces of a’ pavallelopiped 

may be taken for its bases. _. ik} 
‘ 

Prop. If. Lemma, . 

In every prism ABCDE-FGHIK, ‘the ysections Fig. 1 
NOPQR, STVXY made by parallel planes are equal 
polygons. 

For the sides NO, ST are parallel, (7.1.) because 
‘the two parallel planes are cut by a third plane ABGF; 
these same sides NO, ST are comprehended between 
the parallels NS, OT, which are sides of the prism ; 
therefore NO=ST ; for a like reason the sides OP, PQ, 
‘QR, &c. of the section NOPQR are respectively equal 
to the sides TV, VX, XY, &c. of the section STVXY: 
Besides, these equal sides being at the same time pa- 
rallel, it follows that the angles NOP, OPQ, &c. of the 
first section are respectively equal to the angles STV, 
TVX, &c. of the second section. Therefore the two 
sections NOPQR, STVXY are equal polygons. © 

Cor. Every section of an upright prism by a plane 
parallel to the base is equal to that base. "pend UME 

Prop. IV. THrEor. 

If a parallelopiped AG, be eut by a plane’passing Fig. 154 
through BD, FH, the diagonals of two of the opposite 
Siakes it will be cut into two equivalent prisms, 
BAD-EFH, BCD-FGH. x pave} 

Through B and F, the extremities of one of the sides 
draw the planes Bade, F ehg perpendicular to 
to meet the three other sides of the solid in a, d, c, and 
ine, h, @; these sections are equal (3.), because the 
planes are perpendicular to FB, and therefore parallel. 
They are also parallelograms (7. 1.), because’ the op- 
posite sides of the same section, a B, dc are the inter- 
sections of two parallel planes ABFE, DCGH, by the 
same plane. ; ; ‘ 

For a like reason, the figure BaeF is a parallelo- 
gram, as also the other lateral faces BF gc, cdhg, 
a dhe, of the solid Badc-Fehg; therefore this so- 
lid is a prism (Def. 2.), and it is a right prism, because 
BF is perpendicular to the plane of its base... __ ‘oy 

This being premised, and it being observed that the 
right prism I 
prisms a Bd-e Fh, c Bd-gF kh, we shall now de- 
monstrate that the oblique triangular prism ABD- 
EFH is equal to the right triangular prism @Bd- 
e s ‘ : Be Ate these two prisms have a common part 
ABD-eF h, therefore it 1s onl y to 
that the remainders, viz. the solids BaAD L Fe Eun, f 
are equivalent to each other. Pet: 

Because BAEF, BaeF, are parallelograms, we have © 
AE=BF=ae, therefore Aa=Ee: In like manner, it 
may be proved that Dd=H: Conceive now that 
F ¢ h, the base of the solid F eEH A, is placed ona Bd, 
the base of the solid Ba AD d; then the point ¢ falling ~ 

his divided into two right triangular 
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ls on a, and hon d; the lines e E, h H will coincide with 
»>y their equals, a A, d D, because they are perpendiculars 

to the same plane: Therefore the two solids in ques- 
~ tion will coincide entirely, the one with the other, and 
hence it follows that the oblique prism BAD-FEH 
is equivalent to the right prism Bad-F e h. 

In the same manner it may be demonstrated, that 
the oblique prism BCD-FGH is equal to the right 
prism Bed-F gh; but the two right prisms are equal 
Cor. 1.), since they have the same altitude, and 

their bases are equal, they being halves of the same 
‘allelogram, ore the two triangular prisms 

BAD. EH, BCD-FGH which are equivalent to these 
"are equivalent to each other. 

Cor. Every triangular prism ABD-EFH is half a 
rallelopiped AG, having the same solid angle A, with 

me same edges AB, AD, AE, 
Scuouum. Although the triangular prisms into 

which the oblique parallelopiped is divided are con- 
tained by equal planes, and have their solid angles 
equal, yet they cannot be made to coincide. The rea- 
son is, that the plane angles about the corresponding 
solid angles in the two prisms are not placed in the 
same order. . These solid angles are therefore symmetri- 
cal, and cannot be brought to coincide. (18. 1.) Two 

prisms, or two solids of any kind so constituted, are 
called symmetrical solids. An exact notion of their re- 
lation to each other may be acquired by considering 
that any object and its image ected from a mirror 
are symmetrical figures. They resemble each other 
exactly, but every part is placed in a reverse order ; 
thus the reflected image of a right hand is a left hand. 

_ . In symmetrical solids, every circumstance upon which 
the magnitude of either depends, is the very same in, 
both, hence their equivalence might even be assumed as 
an axiom in solid geometry. 

Prop. V. Tneor. 

If two parallelopipeds, AG, AL, have a common base 
ABCD, and their upper bases EFGH, IKLM in the 
same plane, and between the same parallels EK, HL; 
these two parallelopipeds are equivalent to each other. 

There may be three cases, according as EI is greater 
or less than EF, or equal to it, but the demonstration 
is the same for them all. In the first place, the tri- 
angular prism AEI-DHM is. equal to the tri 

BFK-CGL; for since AE is parallel to BF, 
and EH to FG, the angle AEI= BFK, and HEI = 
GFK, and HEA=GFB;; of these six angles, the three 
first form the solid angle E, and the three others form the 
solid angle F ; therefore, since the plane angles are 
equal, each to each, and similarly situated, the solid 
Pe E and F are equal: and if the prism AEI- 
D be placed on the prism BFK-CGL, so that the 
base AEI may be on the base BFK, these being mani- 
festly equal, they will coincide ; and since the solid 
angle at E is equal to the solid angle at F, the side EH 
will fall on its equal FG, and coincide with it ; thus the 
planes which form the solid angles E and F will coin- 
cide, and the prisms will be equal (1.): Now if from the 
whole solid contained between the trapezoids AEKB, 
DHLC, there be taken the prism AEI-DHM, there 
will remain the llelopiped AIL, and if from the 
same solid there be taken the prism BFK-CGL, there 
will, remain the paralletoyioes AEG; therefore the 
oe ebrip AIL, AEG are equivalent to one 
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Prop, VI. Tueor. 

Two bepalleloyipeds of the same base and the same 
altitude are equivalent to one another. 

Let ABCD be the common base of the two parallelo- Fig. 156. 
pipeds AG, AL; since they have the same altitude, 
their upper bases EFGH, IKLM will be in the same 
plane; also the sides EF, AB are equal and _ parallel, 
and the same is also true of IK and AB ; therefore EF 
is equal and parallel to IK; for a like reason GF is 
equal and parallel to LK. Let the sides EF and HG 
be produced, as also the sides LK and IM, so as to form 
by their intersection the parallelogram NOPQ; it is 
evident that this parallelogram is equal to each of the 
bases EFGH, IKLM. Now. if we suppose that there 
is a third parallelopiped, which, with the same lower 
base as the other two, has ‘for ‘its upper base NOPQ ; 
this third parallelopiped. will be equivalent to the pa- 
rallelopiped AG, (5,) and for a like reason it will be 
equivalent to the parallelopiped AL; therefore the two 
parallelopipeds AG, AL, which have the same base,. 
and the same altitude, are quivalent to one another. 

Prop. VII. 

Every peralalopiped is equivalent to a rectangular’ 
parallelopiped which has the same altitude and an equi- 
valent base. 

THEOR. 

Let AG be the proposed parallelopiped ; from the 
points A, B,C,D, draw AI, BK, CL, OM, perpendi- 
cular to the plane ABCD, and terminating in the plane 
of the upper base, and join IK, KL, LM, MI; thus 
there will be formed a par es AL equivalent to 
the parallelopiped AG, and of which the lateral faces AK, 
DL are rectangles. Ifthe base ABCD is also a rect- 
angle, AL will be a rectangular parallelopiped equiva- . 
lent to the proposed parallelopiped AG ; butif it is not, , 
(Fig. 157.) draw AO and BN perpendicular to CD, Fig. 157. 
and OQ and NP perpendiculars to the upper base, 
thus there will be formed a solid ABNO-IKPQ, 
which will be a rectangular parallelopiped. For, b 
construction, the base ABNO, and its opposite IKPt 
are rectangles, as also the lateral faces, because the edges 
AI, OQ are perpendicular to the plane of the base ; 
therefore the solid AP is a rectangular parallelopiped. 
But the two parallelopipeds AP, AL may be consider- 
ed as having the same base ABKI, and the same alti- 
tude AO ; therefore they are equivalent ; wherefore the 
parallelopiped AG, which was first transformed to the 
equivalent solid AL (Fig. 156.) is now reduced to the Fig. 156. 

eres ar AP Fe. 157.) Fig. 157. uivalent, rectangular 
which has the same height AI, anda base AONB equi- 
valent to the base ABCD. 

Prop. VIII. 

Two rectangular parallelopipeds AG, AL, which 
have the same ABCD, are to one another as their 
altitudes AE, Al. : 

Tueor. 

Let us suppose that AE contains some part of AI a 
certain number of times exactly, for example, let it con- 
tain the third part of Al five times, and let these equal 
parts be A p,pq, q1, Ir, r F: Let planes be supposed 
to pass through p,q, r parallel to the common base ; 
these will divide the solid AG into five parallelopipeds, 

bounded by 
Planes. 

Fig. 156. 

Fig. 158, 
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which will be equal, because they have equal bases 
6.):and equal altitudes, and the solid AL will contain 

three of these parallelopipeds: thus the parallelopiped 
AG will contain a part of the parallelopiped AL exact- 
ly as often as the altitude AE of the former contains a 
like part of the altitude AI of the latter, therefore the 
solids AG, AL have to each other the same ratio as 
their altitudes AE, AI. 
When the altitudes are incommensurable, it may still 

be inferred that the ratio of the solids is the same as 
that of their altitudes, for the reasons assigned in the 
conclusion of Secr. III. Parr I. 

‘Phot. TX. Teor. 

Two rectangular parallelopipeds AG, AK, which 
have the same altitude, are to one anothers their bases. 

Suppose the solids placed side by side, as in the Fi- 
: Produce the plane ONKE, until it meet the plane 

SCGH in the line PQ; thus there will be formed a third 
parallelopiped AQ, which may be compared with the 
other two. The two solids AG, AQ, having the same 
base AEHD, are to each other as their altitudes AB, 
AO (8.) In like manner the two solids AQ, AK, ha- 
ving the same base AOLE, are to otie another as their 
altitudes AD, AM: But the rectangles AC, AP, ha- 
ving the same breadth, a¥e also to each other as AB to 
AO, (3. 4. Part 1.) and similatly, the rectangles AP, 
AN are to each other as AD to AM; therefore 

sol. AG: sol. AQ: : base AC: base AP, 
sol: AQ: sol. AK: ; base AP: base AN; 

therefore, ex wquo, 
sol. AG: sol. AK: : base AC: base AN. 

Prop. X. Tueor. 

- Any two récfangular parallelopipeds are to each other 
as the products of numbers proportional to their bases 
and altitudes ; or as the products of the numbers which 
express theit three dimensions, 

Let the two rectangular parallelopipeds AG, AZ be 
so placed, that their Sl ete pe he angle 
BAE ; and let their bounding planes be produced, so 
as to form a third parallelopiped AK, having the same 
altitude as the solid AG. By the last proposition, 

sol. AG: sol. AK: : base AC : base AN; 
atid by Prop. 8, . 

sol. AK; sol. AZ :: AE: AX. 
Now, if we consider the bases AC, A'N as meastréd 

by numbers, and also their altitudés AE, AX, we shall 
have by Prop. 1. Sect. 8. Part 1, 
base AC: base AN: : AE x'base AC: AE & base AN, 
and AE: AX:: AE & baseAN: AX % base AN; 
therefore, 
sol. AG : sol. AK:: AE Xx base AC: AE & base AN, 
sol. AK: sol. AZ: 2 AE x Ddse AN: AX x base AN. 

From these two proportions, we have, ex @quo, 
sol. AG: sol. AZ :: AE & base AC PAX %& Biise AN. 
By substituting in this proportion instead of the ba- 

ses AC, AN, their numerical values AD x AB and 
AM x AO, we have also : 
gol. AG : sol. AZ:: AD xABxXAE:AMRAOX AX. 

Scnovium. Hence it appears that the product of the 
numbers which express the base of a rectangular paral- 
lelopiped, and its altitude, or the product of the nui 
bers which express its three dimensions, may be ‘takén 
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as its numerical measure: For, if the length of the solid | 
be equal to five times a certain line, which is consider. |! 
ed as an unit, its breadth three times that anit, and its _ 
height seven times the same unit ; then the parallelopi- 

will be to a cube, whose side or edge is that unit, 
a5 x3x7tol X 1X 1, thatisass X3 % 7tol: 
Hence the parallelopiped will be equivalent to 5x 3.x 7 
= 105 timies a cube whose side is unity. 

The magnitude of a solid, its bulk, or its extension, 
constitutes what is called its solidity or its. content. Thus 
we say that the solidity or content of a igular pa- 
rallelopiped, is equal to the product of its base by its 
altitude ; or to the product of its three dimensions, 

Prop. XI. Tanda. F 

The solidity of a parallelopiped, and, in general, the 
solidity of any prism, is pater phot of its base 
by its altitude. By nid. é 

1. For any parallelopiped whatever is equivalent to 
a rectangular parallelopiped of the same alti and an 
equivalent base (7.) a the solidity of Jast has 
been proyed to be equal to the product of its base 
its altitude ; therefore the solidity of the other is 
the product of its base by its altitude. y veo 
2, Every triangular prism is half a 
which has the same altitude, atid a base twicé that 
the prism; but the solidity of this last is equal to 
product of its base by its altitude; therefore the solid 
¥ of the prism is the product of its base (half that of 

é Liang 6 A its altitude. 
8. Any p' rhatever may be divided into ‘as many 

triangular prisms of the same altitude, as there can be 
triangles in the polygon which forms its base: now the 
solidity of each prism is the product of its base by ifs 
altitude, which is common to them all; therefore the 
sum of their solidities is equal to thé sum of their bases 
I by the common altitude ; that is, the solidity 
} Bat vl prism is equal to the product of its base by 

altitude. a aca 
~ Cor. Two prisms, which have the same base, are to 
each other as their altitudes; and two prisms, which 
have the same altitude, are to each other as their bas‘ 
Let B and A be the base and altitude of a prism | 

g. & i] n eo] x * ES S x = 4 : 
NT rae etd cae : 

Note. The cube o ae ine onto kai 
séd thus, ABX AB x AB, but more commonly 
(AB, or thus, AB, ; 

Pros, XII. Turor. ; 

Similar prisms are to one another as the cube of their ceeds ones er 

Let P and p be two prisms, of which BC, bc are the 
homologous sides; the prism P is to the prism p as the 
cube tat to So cube va PT Si Richy 

sangles of the two prisins, draw AH, ak pe 
fete dor basés, Bor bed. Jom BH; “het 
and in the plane BHA draw ah perpendicular to BH ; 
then a% shall be dicular to the plane CBD (13. 
and 14. 1.) and equal toh, the altitude of the other 
prism ; for if the solid Band b were 
one to the other, ved which contain 

~ ge 

the 

i, ea 
i 



ds eer a poreencheniery ah, ah, would coin- 

_ _ Now, because of the similar triangles ABH, a 6h, 
and the similar figures AC, ac, we have 
rent iy AH: ah::AB:ab:: BC: bc; 
and because of the similar bases, 
_ base BCD : base bed: : BC? ; bc? (25. 4, Part 1.) 

Broan these agp peupowsians fi i « aaguepurens oy Aa 
quantities as represen y numbers, we get, (by Prop. 
1. Sect. 3. Part 1.) se 
AH x hase BCD : ah x base BCD :: BC}: bc x BC, 
ah base BCD: ahx base bed::b ex BC: be; 
therefore, ex aquali, 

AH x base BCD : ah» base be d:: BC}: bc}. 
But AH x base BCD expresses the solidity of the prism 
P;and ah x base bcd expresses the solidity of the other 
prism p, therefore, 

prism P : prism p::BC3:bc}. 
‘Cor. Similar prisms are to one another in the tri- 

plicate ratio of their homologous sides. For let Y and 
' Z be two lines, such, that BC: 6c:: bc: Y,andbec: 
Y::Y:Z; then the ratio of BC to Z is triplicate of 
the tatio of BC to bc (12: Def. Sect. 3. Part 1.) But 

__ “since BC: bc :; bc: Y, therefore BC? : bc?:: bc?: Y%, 
ae Ge 4, Part 1.) and, multiplying the antecedents by 

_ BC, and the consequents by bc, BC}: bc}::BC x 
6c? :bc x Y::: BC xbc: Y*; but Y2=bexZ (22. 4 

_., Part. 1.) ; therefore BC}:6¢3:: BCxbe:bcxZ:: 
~ BC:Z. But BC} :dc};: ee ' F prism P: prism p, therefore 
i Ye, prisms have to each other the ratio of BC to Z, that 
: triplicate ratio of BC to dc. 

- 
Wp Is, 

. Tony 
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_ Prop. XIII. Tugor. 

If a triangular pyramid A-BCD be cut by a plane 
og to its base, the section FGH is similar to the 

61. . For because the parallel planes BCD, FGH are cut 
by a third plane ABC, the sections FG, BC are paral- 
eu. 1.) In like manner it appears that FH is paral- 

to BD; e HFG is equal to the 
angle DBC (10..1.) And because the triangle ABC is 

~ similar to the triangle AFG, and the triangle ABD is 
similar to the triangle AFH, we have 

BC: BA:: FG: FA, 
and BA: BD:; FA: FH. 

Therefore, ex wquali; BC: BD :: FG: FH; now the 
* angle DBC has been shewn to be equal to the angle 

G; therefore the triangles DBC, HFG are eqnian- 
gular (20. 4, Part 1.) 

Prop. XIV. Turor. 

If two triangular pyramids A-BCD, a-bed, which 
ol - have Se ralent bases, and equal altitudes, be cut by 
" planes that are parallel to the bases, and at equal dis- 

ces from them; the sections FGH, fg h will be 

Draw AKE, ake perpendicular to the, BED, 

es, we have AE: AK :: AB: 
12. 1.) ; but, by hypothe- 

ore, AB: AF;: ab: 
tri Sy is 

,BC:FG:: 33 best ; the 

bcd, meeting the cutting planes in K and & ; then, b HN hoy La yeas 
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FG: : : trian. BDC : trian. FAG, and in like manner 
bc? : fg? :: trian. bed: trian, fg h (25, 4. Part, 1,) 

ore 

trian. BCD : trian. FGH ; : trian. bed : trian. fg h, 
Now trian. BCD =/trian. bc d (by hypothesis) therefore 
the triangle FHG is equal to the triangle /'/ g. 

Scuorium. It is easy to see, that what is proved in 
this and the preceding Proposition is also true of poly- 
gonal pyramids. 

Pnor. XV. Turor. 

A series of prisms of the same altitude may be in- 
scribed in a pyramid, and another series may be cir- 
cumscribed al it, which shall exceed the other by 
less than any given solid, 

Let A-BCD be a pyramid, and let AC, one of its 
lateral edges, be divided into some number of equal 
parts, at po points F, G, H; through these, let planes 
pass parallel to the base BCD, making with the sides 
of the pyramid the sections QPF, SRG, UTH; which 
will be similar to one another and to the base a) 
From B, in the plane of the triangle ABC, draw B. 
parallel to CF, meeting FP prod in K; in like man- 
ner, from D draw DL parallel to CF, meeting FQ pro- 
duced in L; join KL, and the solid CBD-FKL will 
evidently be a prism. By the same construction, let 
the prisms PM, RO, TV be described: Also let the 
straight line IP, which is in the plane of the triangle 
ABC, be produced till it meet BC in h, and let MQ be 
produced till it meet DC in g; join hg, then Chg- 
FPQ will be a prism, and be equal to the prism PM. 
Th the same manner is described the prism mS equal to 
the prism RO, and the prism gU equal to the prism 
TV. Therefore the sum of all the inscribed prisms 
hQ, mS, and q U is equal to the sum of the prisms 
PM, RO, and ty ; that is, to the sum of all the circum- 
scribed prisms, except the prism BL; wherefore BL 
is the excess of the prisms circumscribed about the py- 
ramid aboye the prisms inscribed within it. 1 

Let us now suppose that Z denotes some given solid 
equal to a prism, which has the same base CBD as the 

ramid, and its altitude equal to a ndicular from 
E (a point in AC) upon the base. Then, however near 
E may be to C, it will evidently be possible to divide 
AC into such a number of equal , that one of them, 
CF, shall be less than CE ; and this being the case, the 
rism BL will evidently be less than the prism whose 

toes is the triangle CBD, and altitude a perpendicular 
from E on the base BCD; that is, less than the given 
solid Z: Therefore the excess of the circumscribed above 
the inseribed prisms may be less than the solid Z. _ 

Cor. Since the difference between .the circumscribed 
and inseribed prisms may be less than any given miag- 
nitude, and the pyramid is greater than the » and 
less than the former, it follows that a series of prisms may 
be circumscribed about the pyramid, and also a series 
of prisms may be inscribed in it, which shall differ from 
the pyramid itself by less then any given solid. 

Prop. XVI. Tutor. 

Pyramids that have equal bases and altitudes, are equal 
to one another, 

Let A-BCD, a-b¢d be two airee that have 
equal bases BCD, bcd, and equal altitudes ; viz. the 
perpendiculars drawn from the vertices A and a upon 
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Fig. 163, 
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the planes BCD, bcd, the pyramid A-BCD is equal to 
the pyramid a-be d. “S 

For if they are not equal, let Z represent the solid 
which is equal to the excess of one of them, a-b ¢ d, above 
the other A-BCD ; and let a series of prisms CE, FG, 
HK, LM, of the same altitude be circumscribed about 
the pyramid A-BCD, soas to exceed it by a solid less 
than Z, which is always possible (15.); also let a series 
of prisms ce, fg, hk, 1m, equal in number to the other, 
and of the same altitude, be circumscribed about the 
pyramid a-b cd. And because the pyramids have equal 
altitudes, and the number of prisms described about 
each is the same, the altitudes of the prisms will be’ all 
equal, and the bases of the corresponding prisms in the 
two pyramids, as EF, ef, will be sections of the pyra- 
mids at-equal distances from their bases, therefore they 
are équal (14.), and the prisms themselves are equal 
(1.), and the sum of all the prisms described about the 
one pyramid is equal to the sum of all the i ne pe de- 
scribed about the other pyramid. To abridge, put P 
and p to denote the pyramids A-BCD, and a-b cd re- 
spectively, and Q and qg to express the sums of the 

‘prisms described about them. Then, because by hy- 

Fig. 164, 

Fig. 161. 

pothesis Z=p — P, and by construction Z = Q— P, 
therefore p— P=Q-—P, hence p must be greater than 
Q; but Q is equal to q, therefore p must be greater 
than gq, that is the pyramid p is greater than g, the 
sum of the prisms described about it, which is impos- 
sible ; therefore the pyramids P, pare not unequal, that 
is they are equal. 

Prop. XVII. Tueor. 

’ Every prism having a triangular base, may be di- 
vided into three pyramids that have triangular bases, 
and that are equal to one another. 

Let ABC, DEF be the opposite bases of a triangular 
prism ; join AE, EC, CD; and because AE is the di- 
agonal of a parallelogram, the triangles ABE, ADE 
are equal; therefore the pyramids C-ABE and C-ADE, 
which have a common vertex C, and the triangles ABE, 
ADE for their bases, will be equal (16.) When these 
are taken from the whole prism, there remains the py- 
ramid C-DEF, which is equal to the pyramid C-ABE, 
or E-ABC, for they have equal bases DEF, ABC, and 
the same altitude, viz. the altitude of the prism ABC- 
DEF. Therefore the three pyramids C-ABE, C-ADE, 
and C-DEF, are equal. 

Cor. 1. From this it appears, that every pyramid is 
the third part of a prism, which has the same base and 
the same altitude with it. For if the base of the prism 
be any other figure than a triangle, it may be divided 
into prisms having triangular bases. 

Cor. 2. Pyramids of equal altitudes are to one ano- 
ther as their bases ; because the prisms upon the same 
bases, and of the same altitude, are to one another as 
their bases. 

Prop. XVIII. 

Similar pyramids are to one another as the cubes of 
their homologous sides. , 

THeEor. 

If two pyramids be similar, it is evident from Def. 
13, that the lesser may be placed in the greater, so that 
they shall have a common solid angle A; and then their 
bases BCD, FGH will be parallel; for since the homo- 
logous faces are similar, the angle AFG = ABC, and 

GROMETRY. 
the angle AGH=ACD, and 80 on ; therefore the plane Of th 
FGH is parallel to the plane BCD: Hence, again, it 
will follow, that a straight line AKE perpendicular to —? 
the base of the one, will also be licular to the ~ 
base of the other, and AE, AK, the altitudes of the 
two pyramids, will have te each other the ratio of AB 
to AF, or of BC to FG, &e. Now, let P preraent a 
right prism, having the same base BCD as t pyra-- 
mid A-BCD, and the same altitude AE, ‘and similarly 
let p represent another right prism, having the same 
base 'GH as the pyramid A-FGH, and the same alti- 
tude AK: Then these prisms will manifestly be con- 
tained by the same number of similar planes, similarly 
situated, and having a like inclination to each other, 
therefore they will be similar (Def. 13.) and consequent- 
ly P is to _p as the cube of BC to the cube of FG (12.), 
but the pyramids A-BCD, A-FGH are like parts of the 
prisms (1 Cor. 17.) ; therefore the ‘pyramids are also 
to one another as the cubes of their homologous sides 
BC, FG. 

\ SECT. IIT. 

Or tne Taree Rovunp Sotins. 

- Definitions. 
1. A cylinder is a solid figure, generated by the re- Defi 

volution of a right-angled parallelogram, which re- 
Fie a one of its sides, that side remaining fixed, 

ig. 165. uy ih 
2 The es of a cylinder is the straight line about 

which the perilous revolves. 
3. The bases of a cylinder are the circles described 

by the two revolving 

Fig, : 

opposite sides of the rectangle. 
4, A cone is a solid figeire enerated by che, evans 

tion of a right-angled hats about one of the sides 
containing the right angle, which remains fixed. __ 

5. The axis of the cone is the straight line about 
which the triangle revolves. 

6. The dase of the cone is the straight line generated 
by that side containing the right angle which revolves. 

7. A-sphere is the solid figure generated by the re- 
volution of a semicircle about a diameter, which re- 
mains fixed. " 

8. The avis of a sphere is the straight line about 
which the semicircle revolves. — " 

9. The centre of the sphere is the same with that of 
the semicircle. wae 

10. Similar cones and cylinders are those which have 
the diameters of their bases and their axes propor- 
tionals. : 

Prop. I. Tuzorem. ; 

If from any point E in the circumference of AEB, 
the base of a cylinder, a straight line EF be drawn 
perpendicular to the plane of the base, it will be whol- ~ _ 
ly in the cylindric superfices. 

Let AGHD be the generating rectangle, and GH 
the axis. Because in every position of the revolving 
rectangle, the angle AGH is a right angle, GH is per- 
pendicular to the plane of the base AEB; therefore, 
AD, the line which generates the cylindric superfices, 
is in every position perpendicular to the plane of the 
base (5. 1.), and consequently, when the revolving ra- 
dius GA comes to the position GE, AD will coincide 
with EF ; therefore EF is in the cylindric superfices. 
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Let ABDC be a 

-BFKG, having the same base and 
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A cylinder and a parallelopiped having equal bases 
and altitudes, are equal to one another, 

‘If the cylinder ABCD and parallelopiped EF, which 
have wat bases, (viz. the circle AGB and parallelo- 
gram EH), and the same altitude, be not equal, let us 
suppose that they are pk and _ first, let the cylin- 
der be less than the parallelopiped. From EF, let a 
parallelopiped'EQ, equal to the cylinder, be cut. off by 
a plane Po paraliel to NF.. Leta polygon AGKBLM 
be inscribed in the circle AGB so as to differ from it by 
aless Space than the parallelogram PH (6.5. Part L.) 
and let the parallelogram RO be equal to the polygon 
AGKBLM; the point R will manifestly fall between 
PandN., Now, if an upright prism, having the same 
altitude as the cylinder, be formed on the polygon 
AGKBLM as a base, and a solid ES be cutoff from 
the piorion! EF by a plane RS 1 to NF ; 
the prism and solid ES will ual (11.2.)) But the 
rism being entirely contained within. the :cylinder,. is 
ess than it; therefore the oo less thamthe oe 

; and consequently the solid ES is equal to:a soli 
whch is less than EO, now this is impossible ; there- 
fore the cylinder is not less than the parallelopiped EF, 
In the same way it may be shewn not to be greater, 
therefore the cylinder and. parallelopiped having equal 
bases and altitudes, are equal or equivalent: toone:ano- 
‘ther. Ly¥ rif 
Saul? Jey ’ Prop. III.) Taror. 

" If 2 cone and.cylinder have the same base and_alti- 
tude, the cone ‘o-the third part of the cylinder, 

. If acone A-BCD be not the third of a, cylinder 
titude, it will be 

the third part of a cylinder LMNO, having the same 
altitude as the other, but a base either less or greater ; 
-and first, let the base LIM be less than the: base BCD; 

' then, because the circle LIM is less than the. circle 
BCD, a polygon BECFD may be described in the lat- 
ter, which « shall differ from it by less .than. its. excess 
above the circle- LIM-(6. 5. Part I.).; wherefore this 
polygon will be ee than the circle LIM. Let an 
upright prism and pyramid be constituted on the poly- 
oon Be FD as a base, and having the same altitude 

. as the cylinders; and because’ the cone A-BCD is the 
third part of the cylinder LMNO, and this cylinder is 
less than the prism BCD-GHK, because ‘it es ‘a less 
base and the same altitude, therefore the cone A-BCD 
is less than the third of the prism BCD-GHK; but 
‘the pyramid A-BECFD is the third part of the prism 
(17. 2.) ; therefore the cone A-BCD is less than the 
pyramid A-BCD : Now this is impossible, because the 

id being contained entirely within the cone, ‘the 
cone must be greater than the hin Therefore the 
cone A-BCD is not less than the third part of the cy- 
linder BFKG. In the same manner, by circumscrib- 
ing ® polygon about the base of the cylinder, it may 
be shewn that the cone is not greater than the:third 
‘part of the cylinder ; ‘therefore it is equal to the third 
part-of the cylinder. — 

‘Prop. 1V. Lemma. 

F plane figure, bounded by a-straight 
line.CD, a line of any kind AB, which is ieeeeteaeal by 
‘perpendiculars at the extremities of CD, and by these 
perpendiculars AC, BD. Let AB da be a solid gene- 
rated by the revolution of this figure~about'CD as an 
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‘axis ; a series of cylinders may be described about the 
solid, and arfother series may be inscribed in it, having 
all the same altitude, and such that the sum of the 
circumscribed ‘cylinders shall exceed the sum of the in- 
seribed cylinders by less than any given solid S. 

Let the solid S be a cylinder, having Bd for the dia- 
meter of its base, and DP for its height. Suppose the 
fixed axis CD to be divided into a number of equal 
parts DK, KG, GE, EC, each less than DP. In the 
plane of the figure ABDC, draw ndiculars EF, 
GH, KL to meet the line AB in F, H, L. . Construct 
the inscribed rectangles AE, FG, HK, LD, also the 
circumscribed rectangles CF, EH, GL, KB.) -By'the ro- 
tation of the plane figure about the axis CD, these vect- 
angles will evidently generate a series of cylinders in- 
scribed, in the solid, and another series described about 
it... Let the circumscribed cylinders, reckoned from the 
bottom of the. solid to the top, be denoted. by V, X, 
Y, Z, and the inscribed cylinders by v, 2, ¥, 2% then the 
sums of the circumscribed and inscribed cylinders will be 

Vi he IK es ¥ te Zs 
and Vf ety tn i : 

Now by the nature of the figure, each circumscribed 
cylinder is equal to the inscribed cylinder next below it.; 
therefore X=v, Y=a, and Z=y, and hence the excess 
of the sum of all the circumscribed above the inscribed 
cylinders will be the'same as the excess of the greatest 
circumscribed above the. least inscribed cylinder :, that 
is, it will be equal to V—z, and consequently will be 
less than V ;,.but. the lowest, circumscribed cylinder V 
is less than the solid. S, because it has the same base, 
(viz. the circle having for its.diameter B 4), and a less 
altitude KD, by construction ; therefore the excess of 
the series of circumscribed above.the series of inscribed 
cylinders is less than the given solid S. 
Cor. The difference between the solid ABda and 

either of the two series of cylinders will be less than 
the greatest circumscribed cylinder: For the solid 
‘AB? a is greater than the one series of cylinders,and Jess 
than the other, therefore it will differ from either series 
by a quantity less than the difference between the two. 

Peer Vv. THEOR. 

Ifa cone and hemisphere have equal bases and alti- 
tudes, and if a series of cylinders be described about 
the cone, and another series be'inscribed in the /hemi- 
Ea and the cylinders have all the same altitude, 

e sum of. the two series will be equal to a cylinder 
having the same base and altitude as the hemisphere. 

Let AFB bea semicircle, and CFDA, CFEB, squares 
described on the radius CF, and Jet CE be the diagonal of 
one of the squares BF: Let CF be divided into any 
number of equal parts CG, GK, KM, MF; and let per- 
pendiculars be drawn through the points of division, 
meeting the-diagonal CE, in the points O, P, Q; the 
quadrantal are BF in the points H, L, N; and the side 
of the square in the points R,S, T : Construct the rec- 
tangles CO,.GP, KQ, ME, which will circumscribe the 
triangle CFE ; construct alsothe rectangles CH, GL, 
KN, which will be inscribed;in the quadrant CFB. 
Suppose now the plane of the square to revolve about 
its side CF as an axis ;.the triangle CFE will then ge- 
nerate a cone, which will have DE for the diameter of 
its base, and C for its vertex ; the quadrant CFB will 
generate a hemisphere, hayin 
which AB is a diameter ; and ;the square CBEF. will 
generate a cylinder, having the same base and altitude 
as the hemisphere : Also; the rectangles described about 

2G 

Of the three 
Yound So- 

lids. 

Fig. 169, 

for its base a circle. of - 
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Of the three the triangle CFE will manifestly generate a series of 
round So- 

—\—— 

cylinders circumscribing the, cone; the igs ‘in- 
scribed in the quadrant will generate a series of cylin- 
ders inscribed in the hemisphere ; and the rectangles 
CR, GS, KT, ME will generate a series of ybawies 
which will compose a cylinder having the same base 
and altitude as the hemisphere. 

The triangles CFE, CGO are manifestly similar, and 
CF=FE; therefore CG=GO: In like manner, it may 
be proved that CK=KP and that CM=MQ. 

Join CH, and because CGH is a right angled triangle, 
a circle described with CH as a radius will be equal to 
two circles described with CG and GH as radii (2 Cor. 
8. 5. Part 1.) but CG=GO, and CH=GR, therefore 
a circle described with GR as a radius will be equal to 
two circles described with GO and GH as radii ; hence 
again it follows, that the cylinder generated by the rec- 
tangle CR will be equal to both the cylinders generated 
by the rectangles CO and'CH, for they have all the 
same altitude, and the base of the first is eqral to the 
sum of the bases of the other two. It may be de- 
monstrated in the same manner that the cylinder ge- 
nerated by the rectangle GS is equal to the sum of the 
cylinders, generated by the rectangles GP and GL, 
and the same of all the rest ; therefore the sum of the 
cylinders, generated by the rectangles CR, GS, KT, 
ME is equal to the two series of cylinders, one gene- 
rated by the rectangles CO, GP, KQ, ME, and the 
other generated by the rectangles CH, GL, KN ; that 
is, a cylinder having the same base and altitude as the 
hemisphere, is pare: to the sum of the two séries of cy- 
linders, one described about the cone, and the other 
described in the hemisphere, 

Pror. ‘VI. Turor. 

Every sphere is two thirds of the circumscribing ey- 
linder. 

GEOMETRY. 
Let a figure be constructed exactly as in last propo- Of ¢ 

sition; and to abridge, let C denote the cone, ¢ the oun 
series of cylinders described about it, H the hemisphere, 
h the cylinders described in it, and K the ey inde ha- 
ving the same base and altitude as the hemisphere, or Fig- 1 
cone: Moreover, put d for the difference between the % 
cone and its circumscribed cylinders, and d’ for the 
difference between the hemisphere and its inscribed 
cylinders ; then we have : wal 

C+d=c, ndH=h+d, 
and adding equals to epee ; 

C+H+d>e+h +d’. 

Butc +h=K (5.); therefore,C + H4d=K+4a’, 
and C+ H + d—d’=K, alsoC H=K4+ d'—d. 
Hence it appears that the difference between C +H 
and K is equal to the difference between d and d’. 
Now d is less than the cylinder generated by the rota- 
= 4 the rectangle ME (Cor. to 4.), and d’ is 
ess than the cylinder generated by the rectangle C 
which is equal * ME, therefore the difference ars 
d and d’ must be less than the same rectangle ; hence 
the difference between C+H and K is less than the cy- 
linder generated by the revolution of the ME, 
or is less than a cylinder having the same base as the 
cone, and the line FM for its altitude. From this we 
may infer, that C-- H is exactly equal to K ; for if there 
can be any difference, let it be a cylinder having the 
same base as the cone, and its altitude equal to FV ; 
then FM must be greater then FV ; but the number of 

s into which FC is divided may be so great that 
*M may be less than FV ; therefore C4+-H cannot be 
unequal to K ; and since C+ H=K, and C= +K (3.), 
therefore H=3K; that is, the hemisphere is two- 
thirds of its circumscribing cylinder ; and taking the 
doubles of these; the whole sphere is two-thirds of its 
circumscribing cylinder. 

An Index to shew the Propositions in the foregoing Treatise, which correspond to the principal Theorems in the vi 
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rake APPENDIX 
TO THE ELEMENTS OF GEOMETRY. 

SECT, I. 

Or THE Maxnta AND Minima or GrometTnicat 
QuanTITIES. 

Definitions. 

1. A quantity is said to be a maximum, when it is the 
greatest ; and a minimum, when it is the least of all 

‘nL. quantities of the same kind. 
Thus the diameter of a circle is a mazimum among all 

the chords that ean be drawn in a circle ; and the per- 
ndicular is a minimum among all lines that can be 
rawn from a given point to terminate in a straight 

line. ; 
2. Figures are called tsoperimetrical, when they have 

equal perimeters. ? 

Prop. I. Tueor. 

Of all triangles having the same base and the same 
perimeter, the maximum triangle is that in which the 
two indeterminate sides are equal. 

Let ACB, AMB, be two triangles on the same base 
AB, and such that AC-+-CB=AM-+MB;; thenif AC= 
CB, and AM, be greater or less than MB, the triangle 
ACB is greater than AMB. 

Draw CE perpendicular to AB, and MD perpendieu- 
lar to CE; join AD, BD, and in AD produced take 
DF=DB, and join MF, Then AE=BE (Geometry, 
Schol. to 12 of I. Part I.) and AD=BD (6. 1.) and 
the angle FOM=DAE (3 Cor. 21. idea (2. 1)= 
BDM ; hence the triangles FDM,BDM are equal, (6. 1.) 
-and MF=MB, and AM-+- MF=AM+.MB=AC4.CB= 
2AC; but AM4MF is greater than AF, or 2AD; 
therefore 2 AC>2AD, and ACAD; and hence 
EC—ED (16. 1.) Now EC and ED are the altitudes 
of the triangles ACB and AMB respectively ; therefore 
(C es) ACB is greater than the triangle AMB, 

or. 6, 4). . 

Prop, II. THEoR. 

- Of all isoperimetrical poly, of the same number 
of sides, that which is a maximum has its sides equal. 

For let ABCDEF be the maximum polygon, if the side 
BC be not equal to CD on the base BD, make an isos« 
celes triangle BOD, which shall be isoperimetrical to 
BCD ; then the triangle BOD is greater than BCD (1.), 
and consequently the poly, ABODEF is 
the polygon ABCDEF ; therefore this last is not the 
greatest of all polygons having fhe same number of sides 
and the same er, which is contrary to what we 
have sup 3 hence BC must be equal to CD; and 
in like manner it may be demonstrated, that any two 
adjoining sides are equal. 

Prop. III. Tuzor. 

Of all triangles constructed with two given sides 
which contain any angle, that is the greatest, of which the given oe contain a right angle, aah 
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Let BAC, BAD, be two: triangles, which have the 

side AB common, and AC=AD. If BAC be a right 
angle, the triangle BAC shall be greater than BAD, or 
BAD’: for the triangles BAC, BAD, are to one ano- 
ther as their altitudes AC, DE, because they have the 
same base ; but DE is»less than AD, or its equal AC ; 
therefore the triangle BAD is less than BAC. 

Prop. IV. Turor. 

~ If all the sides of a polygon be given, except one, 
the poly ‘on will be a maximum when all its angles are 
on half the circumference of a circle of which the un- 
known side is the diameter. 

Appendix- 
——— 

Fig. 172. 

Let ABCDEF be the greatest polygon that can be Fig, 17%. 
formed by the given lines AB, BC, CD, DE, EF, and 
the indetermined line AF. Draw AD, FD to the ver- 
tex of any one of its angles. If the angle ADF be not a 
right angle, supposing two parts of the polygon, ABCDA 
and FEDP, to remain the same, the triangle ADF, and 
consequently the whole polygon, might be increased by 
making ADF a right angle (3.) ; but the polygon be- 
ing by hypothesis a maximum, it cannot be increased, 
therefore the angle ADF must be already a right angle. 
The same is also true of the angles ACF, ABE, AEF ; 
therefore all the angles of the polygon are in the cir- 
cumference of a semicircle of which AF is the diame- 
ter, ‘ 

Scnotrum. This proposition gives rise to a question, 
whether it be possible to form different polygons which 

. shall each be inscribed in a semicircle, and have all their 
sides, except that which is the diameter, equal to given 
lines? Before deciding this question it may be obser- 
ved, that if one and the same chord AB (Fig. 174.) 
subtends ares described with different radii AC, AD, 
the angle which the chord subtends at the. centre of 
the greater circle shall be less than the angle it sub- 
tends at the centre of the less circle: For the angle 
ADO = ACD + DAC; therefore ADO>ACO, and 
doubling each ADB=ACB. . 

Prop, V. Tu20n, 

There is only one way of forming a 
ABCDEF which shall be inscribed in a semicircle, an 
have all its sides, except the diameter AF, equal to 
given lines. 

. Fer supposing a circle to be found that satisfies 
the question, if a greater circle would also satisfy it, 
the chords AB, BC, CD, &e. would subtend lesser 
angles at the centre of this than at the centre of the 
other circle; and the sum of these angles would be 
less in the one than in the other circle; but by the 
nature of the figure, in each the sum should be the 
same, viz. two right angles, therefore the polygon can« 
not be inscribed in two different semicircles. 

Scuonrum. The order of the given sides AB, BC, 
CD, &c. may be changed, and still the diameter of the: 
circle shall be the same, as well as the area of the poly- 
gon ; for whatever be the order of the arcs AB, BC, 
CD, &c. it is sufficient that their sum be a semicircum- 
ference. The different polygons will also have equal 
areas, because by drawing lines to the centre, the tri- 
angles which’constitute any one polygon will be respec- 
py equal to those which constitute any other, as is 
evident, 

Fig. 174. 

polygon Fig. 173. 



Fig. 176. 

Fig. 176. 
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Prop. VI. 

Of all ns formed with given sides, the mazi- 
sanintios Sich cae bacilekanedrah 

Let ABCDEFG be the polygon inscribed in a circle, 
and abcdefg that which cannot beso inscribed. Draw 
the diameter EM; join AM, MB, and on a= AB 
make a triangle a fo so that am=AM, and mb=MB, 
and join em. Then by Prop. 4. the polygon EFGAM 
is greater than efgam, unless this last can be in- 
scribed in a circle of which em is the diameter, because 
in this case the two polygons would be equal (Prop. 5.) 
For the same reason the polygon EDCBM is greater 
than e d cb m, excepting the case of the latter admitting 
of being inscribed in a semicircle, so as to make them 
equal. Therefore the whole polygon EFGAMBCDE 
is greater than the whole polygon efg amc de, unless 
they are entirely equal, which cannot happen, because 
the one is supposed to admit of being inscribed in a cir- 
cle, but not the other; therefore the inscribed polygon 
is the greater of the two, and taking away the equal 
triangles AMB, a m 6, there remains the polygon 
ABCDEFG, inscribed in a circle, greater than the other 
polygon abcdefg, which does not admit of such 
inscription, 

Scuotium. It may be demonstrated, as in Prop. V. 
that there can be only one circle, and consequently on- 
ly one maximum polygon that satisfies the question ; 
and this. polygon will have the same surface, in whatever 
order the sides follow-each other. . 

THEoR. 

Prop. VII. Tueor. 

The regular polygon is the greatest of all the isope= 
rimetrical polygons, having the same number of sides, 

For by. Theorem 2, the maximum: polygon has.all its 
sides equal; and by the last Theorem, it may be inscribed 
in a circle, Now no other than a regular polygon has 
these two properties. , ; 

Prop. VIII. Lemma. 

If two circles ADH, ABK, touch each other inter- 
nally at A, andia straight line CD) be drawn from the 
centre of the inner circle, to cut the circumferences in 
B and D, the are AD of the outer circle shall be great- 
er than the arc AB of the inner circle. 

In'the circumferénce of the inner circle, take the arc 
BE=BA, join CE, and through E and D, with a ra- 
dius equal to the radius of ‘the outer cirele, deseribe an’ 
are ED; then -the trilateral figures’ ACD, ECD; will 
manifestly be exactly alike, and the arcs EB, ED ‘will’ 

' touch each other at E. And because the concave line 

Fig. 177. 

ADE, (formed by thearcs AD, ED,) and the are ABE, ' 
have their concavities turned the same way, by an axiom ° 
in geometry, the former is greater than the latter ; there-'' 
fore taking their halves, the arc AD is greater than the 
arc AB, 

Prop. IX. Tueor. 

Of two isoperimetrical regular polygons, that which ! 
has the greater number of sides is the greater. 

gons, C their common centre ; also CA and CAD tho 

GEOMETRY. 

’ and a given area, a regular 
' its perimeter a minimum. 

°°" to a given line } 
Let AB, DE be half the exterior sides of the two poly-’ a piven Tine 2, nc 18 ie Aro 

radii of circles inscribed in the polygons, which are per- Appen 
pendicular to their. sides. Daw én, CE, and Tet CE —— 
meet ABin M. Draw BH paralleltoCE. OnCasa 
centre, describe the arc AF, meeting CE in G; and on 
H as a centre, describe the are AK, meeting CF in I. 

Because the polygons have equal perimeters, the + 
lengths of their sides will be reciprocally as their num- 
ber; and because all the angles at the centre of each 
polygon make four right angles, the angles which the 
sides subtend at the centre, will also be reciprocally as 
= number: hence we have DE : AB:: arc AG : are 
AF. ye tus ‘ . 

The triangles CAM, HAB, are manifestly sintilar, al- . 
so the sectors CAG, HAK, hence Ses 

AB: AM:: are AK: arc AG, 
and since DE ; AB :: arc AG: arc AF, m 

therefore, ex. eg. DE: AM : : are AK: are AF ; 
but DE": AM:: CD: CA; "* - 

therefore are AK : arc AF: : CD: CA. ‘ 
Now the are AK ie greats than, the are AI, which 

again is ter than the arc AF, (preceding Prop. 
therefore CD is greater than CA ; 3 tbe he aditie ‘ 
the circle inscribed in the polygon having the lesser 
angle, or greater number of .sides, is greater than the 
radius of the other polygon; but the pol 
isoperimetrical, and id res of each equal 

radii ; therefore the polygon that has the st - 
ber of sides, has hd peenielh area, Pa, oo 

2 

The circle is 
lygon. roy wy 

' Tt has been proved, that’ if a regia ular, and. i 
polygon have equal perimeters, the a “ 
pa 9 area ;. therefore it only remains_to 
circle with a regular polygon of the same pe 
; Tec AY be half the side ‘polygon, C’ 
tre, In the isoperimetiical ¢ 
ACI, and conséquently the are DE= 
polygon P is-to' the circle C as the triang’ 
the sectot ODE ; now the area of the triangle is JAI x. 
IC, and the area of the sector is } DE x EO: 
P:C::3AIx IC: }DE x EO::IC: EO. Draw 
the tangent EG to meet’ OD in G: e triangles ACI, 
GOE being similar, IC : EO:: Al: GE; therefore, 
P:C!: Al, orare DE:GE::2DEXEO: 1GEx, 
EO;; but DE x EO=sector DOE ; and } GEX EO= 
triangle GOE, therefore P:C: : sector DOE: triangle, _ 
GOE ; now the triangle GOE is greater than the sector: ; 
DOE ; therefore the circlé C is greater than the isope-, 
viene ear Tt ool + Goa 
Cor. A circle contains within a given perimeter the , 

gréatest possible area. . e 

Le faite Sees exinads fom 

Of all polygons, having the. same number of sides, ; 
a polygon is that, ib its has. 

Lop tyia 

t% 

a 

Let A be the given’ area of a polygon ygon, and v its peri- 
* meter ; let a similar polygon have fe peimeter equal 

lar figures: are as the squares a the perimeters, 
we 9 

‘ have A; Xi: 0? hence AXVo&X xo*,, and v= . 



- es hence it is evident that the greater the value 
of X, the less will be the value of v; but the perimeter 

_ _ & being given, the area-X is the, ble when 

"the polygon is regular, (7.),, therefore the of 

CE tee Sete apg mag aaa na 
same area | 

‘ Prtor. XII. ° Pireon. 

Of regular poly, having the same area; that 
which has the Tees ronal of sides has the least pe- 
rimeter. 3 a | ~ & 

_ Let v and z be the peri of two regular poly- 
__ gons, having the same area A ; also let Y and Z be the 

_ areas of two polygons, similar to them which have the 
. ema peunnten ee then, because of the similar polygons, 

i Bae Ot eb? san: 2 Vy : 
Ls berate: Ze A, 

») thence, ex eq. v*: 2*:: Z: ¥. ; 
Now, if of the two. polygons Y and Z, Y be that which 
has the greater number of sides, then Y will be greater 

Z (9.),.and consequently ZY; therefore v? will 
be x*, and v less than z; that is, the perime- 
ter of the polygon having the greater number of sides, 
is less than the perimeter of the other polygon. 

=< °° Prop, XIII. ~Tueror. 

The perimeter of a circle is less than that of any po- 
lygom having anvequal area, © ; 

te < = =) he sitod 

. This proposition may be’ proved 

pes teeter is the limit er s can i- 
bly be described about it; an slot while Pap 
scp, wan differ from the area of the polygon by 

any assi e tity, its perimeter will be See 
Cor. A circle contains a given area with the least 

possible perimeter, é 

SECT. II. 

exactly in the same 
sidering that a circle 

Tue ConstTRucTION oF GEoMETRICAL ProBLEMS, BY 
DESCRIBING CIRCLES ONLY. 

A etrical problem: is considered as resolved, 
9- when it is shewn to be identical with some other known 
problem, ‘or to be a combination. of several, the mode 
of resolving each of which is known. The decompo- 
sition-of a problem. into others more simple, leads to 
the que , which blems are the most simple ? 

wr Pesndbiganeias exoniette dee wick con ; ; eters assumed, as the most el - cont oon ‘ ed, as the most elemen 

1. To — a straight line from any one point toany 

‘2. To produce a tefminated straight I length in eraghttine ~ ‘straight line to any 

“4 o describe a circle from an , i : . chat rir | ay centre at any dis« 

_, They did not propose to resolve these, but took for 
granted that their resolution was known, and as obvi- 
open te tuthof tiaies 
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However narrow a foundation these three self-evi- Appéndix. 

dent problems, or postulates as they are called, may 
ai to afford, when compared with the vast fabric 
0 i doce attempts have been made to render it 
still narrower. Tartalea proposed to Cardan, to con- 
struct all the problems in Euclid by one and the same 
opening of the compasses, admitting, however; the use 
of ‘a rule; and Benedictus composed a’ work on. this 
problem. Schooten, instead of the postulate; “ that a 
circle may be described from any centre at any distance 
from that centre,” substituted this, that from a given 

int in an indefinite straight line,’a straight line may 
cut off equal to a given terminated straight line ;” 
this change, he shewed elegantly how all the pro« 

blems in elementary geometry om be constructed, 
without employing the circle farther than to cut off 
from a linea part of a given length; and thus in a 
eee the problems were constructed by ‘straight 
ines only. See Schooten, Exercit.’ Math. lib. ii. 
At a later period, an Italian mathematician, Mas- Mascheroni. 

cheroni, imposed ‘on himself the task of resolving all Died 1801. 
plane problems whatever, by the circle alone ; his sue- 
cess was complete, and the result of his labours'is given 
in his Geometrie du Compas, the Geometry of the Com- 
passes. It must be observed, that it is only in the 
construction of the problem that the straight line® is 
dispensed with; for, in the demonstration, straight 
lines must be supposed drawn, and their properties in- 
troduced, in order to apply the common elements of 
geometry. het: 

It is an anecdote not altogether without interest in the 
history of geometry, that the celebrated Bonaparte, late 
Emperor of the French, studied the geometry of the 
compasses under Mascheroni ; he even condescended to 
Peps to the French mathematicians one of its pro- 
lems, namely, to divide the circumference of a circle 

into four equal parts, without employing straight lines. 
We shall now give some speciniens ‘of this mode of 

constructing problems. And it is to be observed, that 
the ositions referred to in the article Geometry, 
are all in the first Part. 

Prop. I. 

To determine a distance in the direction of a straight 
line passing through two given points A, B that shall 
be any srateipie of the given distance A B. 

Pros. 

First, To double the distance AB. On B asa cen- Fig. 181, 
tre, with BA as a radius, describe a portion ACDE of 
a circle, not less than its half.. On A as a centre, with 
the same distance, describe an arc, to cut the circle in 
C. In like mamner determine’ the points, D and E in 
the circumference, so that the distances from.C to D,, 
and from D to E, may be equal to the distance from A 
to C, or from Ato B. Then, because the chords of 
the ares AC, CD; DE are each equal to the radius AB ; 
the arc ACDE will errant a semicircle (2. .5.), and 
the points A, E will be the extremities of a diameter ; 
therefore the points A, B, E will lie in a straight line; 
and the distance AE will be double AB. 

2d, To find the triple of the distance AB. Take BF 
the double of BE, and AF shall be the triple. of AB ; 
and proceeding in this way, any multiple whatever of 
AB may be found, 

Prop, II. 

To divide a given distance AB into any proposed Fig. 182. 
number of equal parts. i 

1 

Pros. 

—_—y= 
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Appendix. Let us suppose that the distance AB is to be divided 

Fig. 183. 

into three equal parts. Take the distance AC equal to 
three times the distance AB, (by Prop. 1.), and in ge- 

neral, whatever be the number of equal into 

which AB is to. be divided, take AC equal to the 

same number of times AB; in other respects, the con- 

struction is the same in all cases. On C as a centre, 

with CA as a radius, describe an are PAp; andon A 

as a centre, with AB as a radius, describe another are 

PBp, meeting the former in P and p. In the circle 
pBP, beginning from the point p, place three chords 

pm, mn, n Q, each equal to the radius AB. On Pasa 

centre, with a radius equal to AB or AP, describe the 

arc AV, and on A as a centre, with a radius equal to 

the chord of PQ, describe another arc, meeting the 

former in V; then V shall be in a straight line joming 

A and B; and the distance AV shall be one third of 
the distance AB. z 

Join AP, CP, AQ, PQ, AV, PV. | The triangles 

CAP, PAQ are manifestly isosceles ; and. because the 

arcs pm, mn,nQ are each one-sixth of the circumfe- 

(2. 5.) the are p BQ is half the circumference ; hence it 
is the measure of the three angles of the triangle CAP, 
(31, 4. and 24. 1.) that is of the angle C, and twice the 
angle CAP; but the arc PB p is the measure of twice 
the angle PAB, because arc BP = are Bp ; therefore 
the remaining arc PQ is the measure.of the angle C. 
Now the same arc is also the measure of the angle 
PAQ; therefore the angle C. is equal to. the asigle 
PAQ; and since PC:CA:: PA: AQ, the -triangles 
PCA, PAQ are similar (20. 4.) ; hence the angle APQ 
is equal to’ the angle PAC ; but the angle APQ=PAV, 
because by construction AP is common to the triangles 
APQ, PAV, and PQ = AV, and AQ = PV; there- 
fore the angle PAC is equal to the angle PAV, and 
consequently V is in the straight line AC. And be- 
cause CA: AP:: AP: AV, that is, CA: AB: :AB: AV, 
therefore whatever part ABis of AC, the very same 
part will AV be of AB. 

The remaining points of division X, &c. may be 
found by making AX = 2 AV, &c. as taught in Prop. 1. 

Scuotium. The point V might also have been 
found by determining the points P and p as in the 
above construction, and then describing arcs on P and 

as centres to pass through the point A, these would. 
five intersected each other again in the point V. This 
construction, however, is not so good as the other, as 
a practical method, because the arcs cut each other 
obliquely. 

Prop, III. 

Having given two points in a straight line, to deter- 
mine the direction of a perpendicular to it, which shall 
pass through one of the points. 

Pros. 

Let the given points be A, B. On these points, with 
any radius gor than half AB, describe arcs to inter- 
sect each other in C. OnC, as a centre, describe a 
circle to pass through A and B, and determine the se- 
micircle ABP, as in the former problems, by cutting 
off successively three arcs A m, mn, n P, with a radius 
in the compasses equal to that of the circle ; then P will 
be a point in the perpendicular PB. For the angle 
APB, which is in a semicircle, is a right angle, 

Prop. IV. Pros. 

Having given two points in a straight line, to deter- 

GEOMETRY. 

- AC*+-CD?.4.2 EC x CD (13. 4.) =AC*--2 CD®, there- 

_CD*; hence DCV is a right-angled triangle (11. 4.) 

mine the direction of a perpendicular drawn from a 
point without it, and also the point in which the per- | 
pendicular meets the line. ' te eet 

Let A,B be the given points in the line AB, and P 
the point without it. On A and B, as centres, describe 
ares to ugh P, and meet each other at p, a 
point on the other side of AB. Because each of the 
peas A and B is equally distant from P and p, the 
ine AB is perpendicular to the line which 
through P and p, (17.1). It also bisects Pp at C ; there- 
fore C, the intersection of the line AB, and the perpen- 
dicular, may be found by Prop. 2. i ‘aug, 42 

- 

Prop. V. Pros. 

- Having given two points A and B in a straight line, p; 
and a in P without it, to determine the wok Ta a 
a line that passes through P, and is.parallel to AB... 

On P as a centre, with a radius equal to AB, de- 
scribe an arc of a circle ;/and on B:as a centre, with a 
radius equal to PA, describe another arc, cutting the 
former in Q; a line passin P and Q will be 
parallel to AB. For if AP, BP, BQ, be joined, 
the triangles PAB, BQP, will be, in all respects, equal; - 
therefore the angles, QPB, PBA, are equal, and PQis - 
parallel to AB, 

Prop. VI. Pros. 

To find the side of a square, that shall be equal to the 
difference of two given squares. 

Let AB and AC be the sides. of the given squares,’ 
In the line AB produced, take Ba= BA, ( Prop, Je 
and on A and a, as centres, with a radius equal to AC, 
describe ares cutting each other in D, The distance- 
from B to D will be the side of the square required. —_ 

Because ADa is an isosceles triangle, a straight line’ 
drawn from D,-the vertex of the triangle, to B, the 
middle of the base, will be perpendicular to the hase, 
(12.1) ; therefore AD? = AB? + BD’, and BD? =. 
AD? — AB: sais 

nell 

Prop. VII. Pros. 

To bisect a given are of a circle. 

Let AB be the given arc, and C the centre of the Fiz, 1 
circle. On B as a centre, with a radius equal to CA, 
describe .an are of a circle; and on C as a centre, with 
a radius equal to BA, describe another arc, cutting the’ - 
former in D. Find, m the side of a square, that shall. 
be equal to the difference of the squares of the lines: 
DA, DC, (Prop. 6.) On D, as a centre, with a ra- © 
dius equal to m, describe an arc, to meet the arc AB. 
in V; then V shall be the middle of thearc AB. 

Draw AE perpendicular to CD, and Pee ye 
dicular to AB, Spe by construction AB=C€D, and ° 
AC=BD, the figure ABDC is a pecele ners ; there- 
fore also eee is a rectangle, and CE= AF, but» 
AF=3 AB (6.2.); therefore CE = 3 AB=4CD, and — 
2CE=CD. In the triangle ACD, we have AD*=— 

fore AD*—CD* = AC? + CD*; but by construction» _ 
AD? — CD?=DV?; therefore DV?=AC?4CD*; and, 
if.a straight line be drawn from V toC, DV?=VC? 4. - a ee 
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GEOMETRY. 
and CV is ita wt to CD, and consequently is — 
oe emt to the chord AB; therefore C\ bisects 

care AVB in V. ; ' 

Shint Prop. VIII. | Pros. 

To find the sum or difference of two given distances 
AB, CD. ~ ” 

On B, one ews of either of the given distances 
as a centre, with a radius equal to the other given dis- 
tance CD, describe a circle. On A, the other extremi- 

, with any radius, describe an arc to cut the circum- 
erence in mand. Bisect the arcs of the circle be- 
tween m and n in E and F, (last Prop.) then ABE is the 
sum of the distances AB, CD, and AF their difference. 
For if Am, Bm, Em, An, Bn, En be joined, the 

triangles on each side of AB will be equal; hence, as 
the prolongation of AB, and the line drawn from B to 
E will bisect the angle m Bn, the points A, B, E will 
be in a straight line, In like manner it appears that 
the points A, B, F are in a straight line; consequently 
AE=AB+ BE=AB + CD, and AF = AB— BE= 
AB—CD. 

Scnotium. By this problem, a line may be produ- 
eed to any given distance. Also from the greater of 
two lines a part may be cut off equal to the less. 

Prop. IX. Pros. 

To find the centre of a given circle. 

» Let ADB be the circle. Take any point B in the 
circumference, and on B as a centre, with any radius 
less than the diameter of the given circle, and greater 
than the fourth of that diameter, describe a circle ADC, 
cutting the other circle in D. Determine C, the oppo- 
site extremity of the diameter AC, as in the former 
ome On BC construct the isosceles triangle BEC, 

ving its sides BE, CE each equal to CD. On Easa 
centre, with EB or EC as a radius, describe an are, cut« 

ing the circle ADC in F; then the distance from A 
to F shall be the radius of the circle ADB; and arcs 
described on any two points in its circumference as 
centres, with AF as a radius, will evidently intersect 
each other in its centre. 

Su O the centre of the circle. Draw OA, OB, 
and the other lines as in the re. Because the chord 
AB = chord BD, the are AB is equal to the are BD, 
and the angle BAD = angle BDA; now the angle 
BAD, or CAD, is half the angle CBD, (16. 2), and the 
ns BDA is half the angle BOA ; therefore the angles. 
CBD, BOA are equal, and since CB = BD and BO= 
OA, the triangles CBD, BOA are similar; and CD: CB:: 
BA: BO; that is, CE: CB: : AB: BO. 

Again, because the isosceles triangles EBC, EBF are 
manifestly in all equal, the angle CBF is double 
the angle CBE ; but in the isosceles triangle ABF, of 
which a side AB is produced, the exterior angle CBF 
is equal to the two angles BAF, BFA, that is, to 2 BAF, 
thereforethe angle CBE = angle BAF, and BCE=BFA. 
Hence the isosceles triangles EBC, BFA are similar ; 
and CE : CB :: AB: AF. But it was shewn that 
CE: CB:: AB: BO; therefore AF = BO, that is, AF 
is the radius of the given cirele ABD. 

Prop. X. Pros, 

To determine the intersections of a line which 
Nr two given points A,B, and. a circle given by 
position. 

Case I. 
C the centre of the circle. From C, set off CF and Cf, 
in opposite directions, each equal to the radius of the 
circle, so that F and f may bé in the line AB (by Prop. 
8.) ; and the points F, f will manifestly be the intersec- 
tion of the straight line and circle. | 

Case 2. (Fig. 191.) When the line AB does not 
pass through the centre C. Draw CD perpendicular 
to AB (Prop. 4.), and produce it, so that DE = DC, 
(Prop. 1.).. On C and E as centres, with the radius 
of the circle in the compasses, describe arcs to intersect 
each other in F and /; and these points will be the in- 
tersection of the straight line and the circle. For the 
points F and f are in the line which bisects CE at right 
angles (17. 1.); therefore they are in the line AB; 
and the same points F, fare manifestly in the circum. 
ference of the circle; therefore they are the intersec« 
tions of the straight line and circle. 

mye Prop. XI. Pros. 

To find a third proportional to two given lines P, Q: 

On any point C as a centre, with a radius equal to P, 
the first of the three proportionals, describe an are ADB. 
In this are place the chord. AD equal to: Q, the second 
term. On Dras a centre, with DA-as a radius, describe 
a circle ABE, and find E, the opposite end of the dia- 
meter passing through A, as in the former problems. 
The distance from B to E shall be the third proportional 
sought. 

or, the isosceles triangles CAD, CBD being equal, 
the angle ADB is double the angle ADC; but in the 
isosceles triangle DBE, the outward angle ADB is the 
sum of the angles DEB, DBE, and therefore is. double 
the angle DEB. Hence the angles ADC, DBE are 
equal, and consequently the other angles of the trian~ 
les CAD, DBE are equal, and the triangles are similar. 
herefore CA: AD:: DB: BE, that is P: Q:: Q: BE. 
This construction can only apply, when the first term 

is greater than half the second ; when it is not, it may. 
be doubled or quadrupled, &c. by Prop. }. untila mul- 
tiple of it be found that exceeds the half of Q, and ther 
a like multiple of a third proportional to this multiple 
of P, and the line Q will evidently be a third propor- 
tional to P and Q. 5 

, Prope. XII.. Pros, 

To find a fourth proportional to three given lines P, 
R. 

On any point C as a centre, with radii equal to P and 
R, the first and third terms of the proportionals, describe 
concentric circles AB, DE. In the first of these, place 
the chord AB equal.to:the second term Q. Take any 
pe D in the circumference of the other circle, and 
rom B place between the two circumferences a line BE 
equal to AD. Then the distance between D and E 
shall be the fourth proportional sought. 

For, by construction, the three sides of the triangle 
ACD are equal to the three sides of the triangle BCE, 
each to each. Hence the angle ACD) is equal to the 
angle BCE, and: adding the common angle BCD, 
the angle ACB is equal to the angle DCE ; therefore 
the isosceles triangles ACB, DCE are similar, and CA: 
AB:: CD: DE; that is, P: Q:: R: DE. 

If the third term is more than double of the first, this 
construction will not immediately apply ; but it may be 
modified, as in last proposition, by taking a multiple of 
the first, and.then, the line required will be a like muly 
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(Fig. 190.) When the line passes through Appendix. 

Fig. 190, 

Fig. 191. 

Fig. 19%: 

Fig. 193: 
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—"Y~" the first, and the second, and third terms. 

Fig. 194 

Pig. 195. 

Prop. XIII. Pros. 

. To find a mean proportional between two given lines 
AB, CD. 

Place BE = CD in a line with AB (Prop. 8.) Bisect 
AE in F (Prop. 2.). Make BG = BF a 1.) On 
F and G as centres, with a radius equal to FB, describe 
ares intersecting in H ; and the distance from B to H 
will be the fourth proportional required. 

It is manifest from the construction, that FBH is a 
right angle, and that’ H is in the circumference of a 
cirele of which AE is the diameter ; therefore AB: BH 
::BH:BE or CD. (Prob. 3. Sect. 4. Part 1.) 

Prop. XIV. Tueor. 

Having given two points in each of two straight lines 
to find the intersection of the lines. } 

We shall give an analytical solution to this problem. 
Indeed the whole theory might, with great advantage, 
be given under the analytical form. 

Let A, B be given points in the line AB, and C, D 
given points in ‘the line CD. Suppose the intersec- 
tion of the lines to be found, and 'that it is the point V. 
Draw V a on the other side of VC, so that the pe 
CVa, CVA may be equal; take V a=VA, and V=VB, 
and draw lines from A to a, and from B tod. .Then 
every point in CV will be equally distant from A and 
a, also from B and 4 (12, and 17 of Sect 1. meet 
hence ‘the distance aC = distance AC; and the dis- 
tance a D = distance AD; but AC and AD are known, 
because the points A, C, D are given; therefore the 
distances aC, aD, are also known, and consequently 
the point a is known. In like mantier it appears that 
the distances b C, 6 D are'equal to the known distances 

. 
2 

~ BC, BD; thus the point 5 is known. 
Draw BG rape Va,to meet Adin G. ‘The 

figure BGad, is evidently a Helogram ; therefore 
BG =ab,andaG=Bé; ews, and B 6 are lines 
ofa igteen length, because the points a,b, Biare known; 
therefore BG, a G are given distances; and ¢onsequently 
the point G is known. 

The triangles AGB, Aa V are evidently similar; 
hence AG: AB:: Aa: AV; thus, AV = aV is a fourth 
porate to three given lines; therefore it may be 
ound v4 Prop. 12. cages 0 in V is at known dis. 
tances from given points A, a, the position of the point 
Wisndeterthigeds: sorta it 

Construction. On C and D as centres, with radii 
equal to CA and DA, describe arcs to meet on’ the 
other. side of the line ata; also on the same centres, 
with radii equal to CB, DB describe arcs to meet in 
6. On Basa centre, with a radius equal to. a 4, describe 
an are, and on a 4s a centre, with a radius equal to B& 
describe another arc, toveut the former in G. Lastly, 
on A and a@.as centres, with a radius equal to a fourth 
proportional to. the distances AG, AB, A a, (found 
Prop. 12.) ‘describe arcs’ to intersect in’ the ‘point V, 
which will be the intersection of the lines AB, CD, as 
is evident from the analysis of the problem. 

Prop. XV. Prop. 

To divide the circumference of a cirele into four, and 
also into eight equal parts. 

GEOMETRY. 
This problem might be resolved by the problem for 

the bisection of an arc, but more. el a 
struction suited to the particular case. 
may be as follows. . a 

et ADB be a’semicircle, AD one fourth, and AE 
one eighthof the circumference. Draw the radii CD,CE, 
and draw EF, a tangent to the circle, meeting CD in F, 
Because CE bisects the are AD, it is perpendicular to 
the chord AD ; riow CE is also perpendicular to EF ; 
therefore EF is parallel to AD ; hence Shrvangieeh Die 
EFC are equal ; now: the angles ACD, CEF are-also 
equal, therefore the triangles ACD, CEF are similar ; 
and since AC = CE, therefore AD = CF... Join AF; 
and.in the right angled ‘triangle ACF, we have 
AF? = AC? CF, but CF? = AD? = AC? + CD? = 
2 AC*; therefore AF? 3 AC?: Now AB? = 4 AC?, 
therefore AF* = AB?—AC*, Place in the circle a 
chord BG to the radius, and join AG; then, be- 
cause AG? = AB?— AC%, it follows, that AF? = AG 
and AF = AG, . Hence this construction.» 

Determine the semicircle AGB as ustal, and on A 
and B as centres, with a radius equal to AG, the chord 
of two thirds of the semicircumference, describe arcs to 
intersect each other in F. | Place in the circle a chord 
AD equal to the distance from C to F, and'D will be the 
middle, of the are ADB... yJ’ yenve Filey a EET nhs 

Again, on F asa centre, with a radius equal to AC, 
describe an arc to cut the circle in E; and E will be the 
middle of the quadrant AD. (&) 

‘GEOMETRY, Desériptive, the name )to a 
branch of geometry, which has of late years been much 
cultivated by the French mathematicians, and in parti« 
cular by Monge, who may be regarded as its inventor. 
Its object is to represetit on a plane, which has but two 
dimensions, any object which has three; and which ad. 
mits of a strict definition. Descriptive -admi 
of a twofold application. First, it is employed by 
artists, to communicate to each other a knoy of 
different objects. Thus it furnishes'the means of con- 
ripper geographical and ical ‘charts ; also 
plans of buildings and machines, architectural’ designs, 
sun-dials, theatrical decorations, &c. In this point of 
view, it is the best method that can be employed’ to de 
scribe the forms and the relative’ positions of objects. 
In the next place, it serves as an instrument of research, 
by which we may discover every thing relative to the 
form, and the position of ‘the et dot of objects 
which admit of a rigorous definition. It is by the pri 
ciples of descriptive geometry, that stone-cutters, car- 
penters, ship-builders, and other artists, find the dimen- 
sions of the different of the works which ~ 
execute, in as far as t! dimensions result from the 
complete definition of the object. © if 

Descriptive formed an essential branch ot 
the education of the French: in the school of pubs 
lic works established at the beginning of the revolution; 
and it appears from the journal of ‘the Polytechnic 
school, that the scholars were, during a certain period 
of the course, employed six hours every day in’ — 
the numerous objects which were the ‘subject of 
studies. ‘The lessons give ¢ 
a treatise on the subject by gr entitled Geometrie 
Descriptive, printed in 1799. There is also a treatise 

" by Lacroix, entitled Essais de geometrie sur les plans et 
les surfaces courbes (ou Elemens de geometrie 
We have already treated this subject tinder the 
— Carpentry. SeeCarrentry, Part II 
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GEORGIA. 
- - GEORGIA, one of thé United States of America, is § GgunS Peta bon BU olin AOE MONIT Lat: tnd Berveen 

Long. } extending in length about 
: and bounded on the 
the south by the East 

600 miles, and in breadth 250 
east by the Atlanti¢ ocean, on t Ea 
and West Floridas,{towards the west by the river Missis- 
sippi, and on the north and north-east by South Caro- 

a; by the Tennessee State, or by lands ceded to the 
United States by South Carolina. The face of the coun+ 

‘y is various. That portion of its eastern “division 
tics lies in’ one ion between the rivers Savannalt 
and St Mary’s, in the other between the mountains and 

~ the ocean,‘ a tract of territory which, from north to 
south, is upwards of 120 miles, and from east to west 
not less than 40 or 50, ‘is oat level, without a hill 
or stone. Farther to the westward, the lands begin to be 
more or less uneven; from ridges that rise gradually 
One above another, swelling progressively into hills, 
and thence finally terminating in mountains. The vast 
chain of the Alleghany or Appalachian mountains, 
which commences at Katts Kill, near Hudson’s river, 
in the’state of New York, terminates here about 60 
miles south of the northern boundary, while ; from the 
point where it ends, there spreads a widely extended 
plain, of the richest soil, in a latitude and climate fa- 
vourably adapted to the ‘culture even of most of the 
East India productions, or of those of the south of Ea- 
rope. The winters in this country are mild and plea- 
sant ; snow is seldom er never seen, nor does -it often 
happen that frosts prove injurious to the vegetation. In 
tHe flat country the air is rather confined, and being of- 
ten. contaminated by’ putrid vapours from the rice 

_ swamps, is comparatively less healthful than among the 
hills ; and spring water is scarce. From June to Sep- 
tember, the mercury in Fahrenheit’s thermometer fluctu- 
ates here between 76° and 90°, and in winter between 
40° and 60°. The most prevalent winds are the south, 
west and the eastern, and in winter the north-west. 
The east wind is warmest in winter, and'coolest in sum- 
mer. : 
Georgia is abundantly watered by numerous rivers, 
as well as smaller streams, which intersect it in ever 
direction. The Savannah forms a part of the bound- 
ing line by which this state is separated from South Ca- 
tolma. It is formed principally of two branches, the 
Tugulo and Keowee, which haye their origin in the 
Mountains. It is navigable for large vessels up to the 
town of the same name, and for boats of 100 feet keel 
as far as Augusta., There is a fall just above this place, 
Beyond which it is farther ible for boats to the 
mouth of the Tugulo. Tybeebar, at the entrance of the 
river, in latitude 31° 57’, has at half tide a depth of 16 
feet water, The Alalamaka and Ogeechee rivers have 

_, their course nearly parallel to the Savannah. 
_ Besides these, with the several waters tributary to 
them, there are the Turtle River, Little Sitilla, Great, 
Sitilla, Crooked River, and St Mary’s, which last forms 
one of the southern boundary of the United States, 
md is navigable for vessels of considerable burden for 
90 miles. On the west, it is washed by the Mississip- 

_pi, which it from Louisiana. Of rivers which 
fall into the .Galf of Mexico, there are the Pearl, the 
‘Pascagoula, the Alibama, the Tombegbee or Mobile, 
the Escambia, the Chatahouchee, with the Apalachi- 
cola, and the Flint rivers. The northern part of the 
state is watered by the Tennessee, Bend, and the Chuc- 
camaga. All these rivers abound with various sorts of 
fish, among which are rock, mullet, whiting, shad, trout, 
drum, bap, cat-fish, brim, and sturgeon ; and the bays 
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and lakes afford oysters and other shell-fish. The chief 
lake or marsh in the state is Ekanfanoka, which is 800 
miles in citcumference. __ 

' The whole of the sea coast of Georgia is bordered 

Georgia 
in America. 

Islands and 

with islands, through the medium of which there is °° 
constituted a sort of inland navigation, extending with 
but few interruptions from the river Savannah to St 
Mary’s. ‘The principal of these islands are Skedaway, 
Wassaw, Ossabaw, St Catharine’s, Sassels, Frederica, 
Jeky), Cumberland, and Amelia. 
. The soil of Georgia, and the degrees of its fertility, 
vary according to situation, and the differences that 
have taken place as to the manner or the extent of its 
improvement. The islands just mentioned are, in their 
natural state, covered with a plentiful: growth of pine, 
oak, ‘hiccory, live oak, and some red cedar.- The soil 
is grey, formed by a mixture of sand and black mould, 
A considerable part of it, that particularly on which are 
chiefly found the oak, hiccory, and live oak, is very fer- 
tile, and yields on cultivation good crops of indigo, 
corn, cotton, and potatoes. The soil of the main land 
adjoining to the marshes and .creeks, is nearly of the 
same quality with that of the islands. The portion of 
it which borders ‘on the creeks and rivers, forms the 
chief exception, being the ground which furnishes the 
valuable rice swamps. These begin immediately upon 
the termination of the salts, and lie most of them.on 
rivers, which, as‘far as the tide flows, are called tide 
lands, or on creeks and particular branches of water, 
owing in some deeper or lower parts of the Jands, 

which are called inland swamps, and extend back in the 
country from 15 to 25 miles, beyond which, for the 
most part, little rice is planted, hose lands immedi- 
ately adjoining to the rivers are nearly level, continuing 
so in a breadth from two to three or four miles, for the 
space, in a direct line from the sea, of not less than 100 
miles. In this distance, wherever a piece of high land 
extends to the bank of the river on one side, there may 
almost invariably be expected, on the other, a low or 
swampy ground of proportionable width. The interme- 
diate lands, which are covered chiefly with pine, and a 
sort of wild grass and small reeds, afford a large range 
of feeding ground, both summer and winter. The oak 
and hiccory ranges that are interspersed, and which are 
of enperior quality, yield, when cultivated, good crops 
of corn; indigo, or other valuable produce. At a dis- 
tance from the sea, the soil changes from grey to réd ; 
in some places it is gravelly but fertile; and farther 
back into the country’ its tint is gradually deepened, 
till it becomes what, is called the maglatto soil, ¢on- 
sisting of a black mould and_red earth. This sort of. 
land is generally strong, and affords abundant. crops 
of wheat, tobacco, corn, &c. It is succeeded in its 
turn ‘by .a soil that is. nearly, black, and very rich, 
and on which there grow large quantities of black 
walnut and mulberry. This sort of succession in the 
different soils which occur in. the state, is throughout 
pretty regular arid uniform. * They stretch in the same 
order, in lines nearly parallel with the sea coast, not 
only’ across this state, but all along northwards, as 
far even as to Hudson’s river. The staple commodi- 
ty of Georgia is its rice. .. It yields also small quantities 
of indigo, cotton, and silk, besides Indian corn, potatoes, 
oranges, figs, pomegranates, with other useful grains or 
fruits. The forests afford an abundant supply of fine 
timber, consisting chiefly of oak, hiccory, mulberry, 
pine, and cedar. 

The manufactures of Georgia have not hitherto been 
very considerable. The people in the lower part of the 
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state have not been accustomed to prepare evem their 
own clothing, or that worn by their negroes. For al- 
most every article, as well of their wearing apparel 
as of the tools used by them in their husbandry, 
they have been indebted to their merchants, who im- 

rted them from Great Britain or the northern states. 
Bat in the upper parts of the country, the inhabitants 
themselves manufacture the chief part of their clothing 
from cotton and from flax. The principal manufac- 
tures are those of indigo, silk, and sago. The latter is a 
kind of sediment or starch, that is obtained by properly 
macerating and washing potatoes. The large crops of 
this kind that grow on the dry plains of the country, 
besides affording wholesome nourishment, have been 
made to yield, by distillation, a spirituous liquor of a 
tolerable quality, though inferior to that which is made 
from rye. The chief articles of export from this state 
are rice, tobaeco, indigo, sago, lumber of various kinds, 
naval stores, leather, deer-skins, snake-root, myrtle, and 
bees-wax, corn, live stock, &c. The value in sterling 
money of the whole amount of those exports in the year 
1755, was £15,744; in 1760, £20,852; in- 1765, 
£73,426 ; and in 1772, £ 121,677. In 1791, the value 
of articles in like manner exported, was, in dollars, 
491,472 ; in 1792, 458,973 ; in 1793, 501,383 ; in 1794, 
676,154; in 1796, 950,658; and in 1801, 1,854,951. 
The tonnage employed in this state was, in the year 
1755, 1899; in 1760, 1457; in 1765, 7685; in 1772, 
11,246; and in 1790, 28,540 tons. The number of 
American seamen, during the last of those years, was 
11,235. In return for her exports, Georgia receives 
West India goods, teas, wines, clothing, ond dry goods 
of all kinds ; from the northern states, cheese, fish, po- 
tatoes, apples, cyder, and shoes. The imports and ex- 
shige are principally to and from Savannah, which 

as a fine harbour, and is the chief emporium of the 
state. 

Before the revolution, Georgia, like the rest of the 
southern states, was divided into parishes ; but since 
that period, the division has been into counties. Ac- 
cording to. this distribution, Georgia, under two dis- 
tricts, viz. the Upper and the Lower, comprehends 24 
counties, of which 15 are included in the former divi- 
sion and nine in the latter. The counties of the upper 
district are Montgomery, Washington, Hancock, Green, 
Franklin, Oglethorpe, Elbert, Wilkes, Lincoln, War- 
ren, Jefferson, Jackson, Bullock, Columbia, and- Rich- 
mond ; those of the lower district are Camden, Glynn, 
Liberty, Chatham, Bryan, M‘Intosh, Effingham, Scri- 
ven, and Burke. The principal towns are Augusta, 
formerly the seat of government, Savannah, the former 
capital of the state, both on the river Savannah, Sun- 
bury, Brunswick, Frederica, Washington, and Louis- 
ville, which last is now the metropolis of the state, and 
the place in which are deposited itsrecords. The situ« 
ation of these towns is generally advantageous ; most of 
them standing on the banks of considerable rivers, and 
some of them, as Savannah, Brunswick, Frederica, and 
Sunbury, having safe and commodious harbours. 

In the grand convention at Philadelphia in 1787, the 
inhabitants of Georgia. were reckoned to amount in all 
to 90,000. By the census of 1790, it did not exceed 
82,548 persons, of whom 29,264 were slaves. Subse- 
quent to that period, however, there has been a very 
considerable augmentation, The disposition and.cha~ 
racter of the inhabitants, collected as they were led by 
interest, necessity, or inclination, from. different parts. 
of the world, are very much. diversified. They have 
been charged with indolence, which is attributed part. 
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ly to the relaxing heat of the climate, and partly to the 

want of the necessary motives to the excitement of in- in Amex 
dustry. They are more advantageously distinguished 
by their open and friendly hospitality, particularly to- 
wards strangers. Their diversions are dancing, gaming, 
horse-racing, cock-fighting, and chiefly hunting. Ta 
this latter amusement the nature of the country is suffi< 
ciently favourable, the woods abounding with deer, ra- 
coons, rabbits, wild turkies, and other game, at the same 
time that they are commonly so thin and free from ob- 
struction, as to throw no impediment in the way of the 
chace. : 

ed and ratified by a convention of delegates from 
people on the 6th of May 1789, is formed upon a plan 
similar to the federal constitution of the United States. 
According to it, all legislative power is vested in two 
distinct bodies, both of which are chosen by the people 
at large, and which are styled the General Assembly. 
These are the senate and the house of representatives ; 
of the former of which the members are chosen for the 
term of three years, those of the latter annually. The 
senate consists of one member from each county, and 
the house of representatives of 34 members. e exe= 
cutive power is vested in a governor, who holds his of- 
fice for the space of two years. It is decreed, that free- 
dom of the press, and trial by jurf, shall remain invio- 
late in-the state, and that the benefits of the writ of ha- 
beas ie 0 shall be open to every one who may choose, 
or may have occasion to avail himself of these. The free 
exercise of their religion is at the same time guaranteed 
to all persons without exception, none moreoyer being 
whee to contribute to the support of any religious 
profession but his own. A superior court is twice in 
each year to be held in the several counties, where all 
causes are to be tried civil and criminal, other than such 
as may be subject to the federal court, or as may by law 
be eH to inferior jurisdictions. The judges of the 
supreme court, and the attorney general, hold their 
commissions for three years, and have their stated sala~ 
ries, which are fixed and secured to them by law. For 
the more convenient administration of justice, the whole 
state is divided into two districts, which are called the 
upper and the lower circuits. The number of judges 
appointed to sit in the superior court are two only, to 
each of whom it belongs also to try causes in the seve- 
ral circuits. Besides the superior court, there is an in- 
ferior one, viz. a court of common pleas, establishsd in 
each county, that sits twice in a year, with five judges, 
who are appointed by the legislature.. The county courts 
have a jurisdiction in criminal causes, which are finally 
determined in the superior court. There are moreover 
the sheriff’s court, and courts which are held by the jus- 
tices of the peace in every part of the state, 

The religious sects of Georgia, are Baptists, Metho- Religions 
terians, Episcopalians, Roman Catholics, 8° _ dists, Pres 

Quakers, and. Jews. The two first are the most nume-. 
rous, and inhabit principally the upper part of the state. 
The Episcopalians and Presbyterians are nearly equal in 
number. ‘The Catholics and. Jews have each at thear 
one church. There are likewise some German Luthe- 
rans, and a society of Congregationalists. 

The literature of this state may be considered to be Literati: i 
still in its infancy, though the measures adopted for its 
improvement have been such as to afford the most flat- 
tering prospects of ultimate success. The charter, 
containing the system of education to be followed out . 
in it, passed in the year 1785. A’ college, with ample 
and liberal endowments, has been. instituted at Louise 

The civil constitution of Georgia, which was adopt- Givil cog 
tution, 



' ‘easioned 
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ville, a high and healthy part of the country near to the 
centre of the state, and provision made for the institution 
of an academy in every county, all which seminaries, in 
subordination to the principal, are tobe supported from 
the same funds, and considered as the parts and members 
of one great establishment for the instruction of youth. 

In the low country of Georgia, in the vicinity of the 
rice swamps, bilious complaints and fevers have been ob- 
served to be general, especially during the 
months of July, August, and September, which for 
that reason are called the sickly months. Pleurisies, 
peripneumonies, and other inflammatory disorders, oc- 

sudden and violent colds, are prevalent, 
and not 1 uently fatal during the winter and spring. 
In the county of Wilkes, within a mile and a half of 
the town of Washington, there is a medicinal spring, 
which is said to be a sovereign remedy for the scurvy, 
sctofulous disorders, consumptions, gouts, and various 
other diseases. There is likewise at the distance from 
the sea of about 90 miles, on the way towards the 
mountains, a very remarkable bank of oyster shells, 
This runs in.a direction nearly lel with the sea- 
coast, in three distinct ridges contiguous to each other, 
which together mean rd a space of seven miles in breadth. 
‘These commence at the river Savannah, and have been 
traced to the northern branches of the Altamaha, fur- 
nishing, wherever they pass, an inexhaustible source of 
wealth and convenience to the neighbouring inhabi- 
tants, in the lime which they derive from them for 
building, for the making of indigo, or for other useful 

; ‘The origin inal population of the Georgian state con- 
“sists chiefly of Muskogee or Creek Indians, Semino- 
las, Chactaws, Chicasaws, and Cherokees. The Mus- 

have their residence principally in its middle 
, being the most numerous of the Indian tribes 

within the limits of the Indian states. Their numbers 
‘have been estimated to be little short of 20,000, of pose 
which a third is said to consist of fighting men. The 
country in which they are settled is hilly but not moun- 
tainous, the soil fruitful in a high degree, and well wa- 
‘tered, their principal towns being situated in the Lati- 
tude of about 32°, and in from 86° to 87° W. Longi- 
‘tude.’ The Seminolas inhabit a level flat country on 
the Apalachicola and Flint rivers, of similar 
advan The other tribes which have been men- 
tioned, are found chiefly in the western parts of this 
state, much of which is still in their possession. Of 
these, the Chactaws, or flat heads, occupy a very fine 
and extensive tract of hilly country, with large and fer- 
tile plains, between the Alibama and Mississippi ri- 
vers. The Chicasaws are settled on the head branches 
of the Tombegbee- and Yazoo rivers in the north- 
west corner of the state, where they have an extensive 
‘plain country, tolerably well watered from springs, 
and of a pretty good soil. The population of the for- 
mer of these nations has been estimated at from 12,000 
to 15,000 souls ; and they have upwards of 40 towns 
and vi . The number of persons in the latter na- 
tion has reckoned to be about 2000. They have 
seven towns, of which the central one is in Lat. 34° 23’, 
and in Long. about 90° 10’ W. 

it was in the year 1732, that the measure was me- 
ditated in England, of settling a colony between the 
rivers Savannah and Altamaha, with’a view as well to the 
accommodation of poor people in Great Britain and Ire« 

sao land, as for affording further security to Carolina. It was 
— for this purpose to raise a fund, which should 

expended in the conveyance of indigent emigrants 
to that part of America, free of expence. The plan was 
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countenanced by humane and opulent men, through 
whose contributions and exertions it was quickl - 
ried into effect. On application to his Majesty George 
II. letters patent were obtained June 9th, 1732. 
November of the same year accordingly, 116 settlers 
were embarked for Georgia, under the conduct of Gene- 
ral Oglethorpe, one of the trustees, and an active promo- 
ter of the measure; and soon after their arrival, in the 
beginning of the year 1733, the spot on which Savannah 
now stands was marked out as the most proper for the 
foundation of the settlement. Here, therefore, they pro« 
ceeded to erect a small fort, with a number of huts for 
their accommodation and defence. A treaty of amity was 
concluded between them and their neighbours the Creek 
Indians, and various regulations were framed for their fu- 
ture government. In the formation of these, the general 
avis assumed was, that each inhabitant was to be 
considered as at once a planter and a soldier, who was 
of course to hold his portion of land as a military fief, 
and to appear in arms when the occasion required it 
for the public defence. That large tracts of ground 
might not accordingly, in the course of time, come to be 
occupied by the same person, nor the inconveniences be 
felt which in other colonies had been found to arise 
from great possessions, it was thought proper to limit 
the allowance of land for each family to 50 acres, which: 
allotment; or any part of it; they were not to be per- 
mitted to mortgage nor to dispose of by will to their 
female issue. It was provided, that no man should de- 
part from the province without a licence. Such parts 
of the lands ted by the trustees as should not be 
cleared, fenced round with a warm fence, or pales six 
feet high, within eighteen years from the date of the 
grant, were to revert to the trustees for the benefit of 
the colony. It was forbidden to use negroes, to import 
rum, or to trade with the Indians, unless in the case of 
a special licence being previously obtained for that pur 

In consequence of the sentiments that came to be ens 
tertained at home, respecting the probable anticipated 
future importance of the settlement in Georgia, parlia« 
mentary aid had at different times been granted to pro- 
mote the objects’of the corporation. Additional settlers 
also were obtained, and these, for the most part, of a 
character and habits better adapted to the situation than 
those who had been at first introduced into it. The 
new comers were chiefly persons inured to labour and 
fatigue, from the Highlands of Scotland and from Ger- 
many, not like those who had preceded them, the idle 
and useless overflowings of cities and large towns, 
The accession of this valuable population was such, 
that within the space of three years, Georgia had re 
ceived above 400 British subjects, and about 170 fos 
reigners. Adventurers from Scotland, Germany, and 
Switzerland, still continued to follow their countrymen, 
contributing to sustain the hopes which the trustees 
had formed as to the permanence and prosperity of the 
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colony, Several towns were built ; and in 1739, more 4p, 1739, 
than 600 people were employed in trading with the 
Indians for furs and skins. It was eventually how- 
ever found, that the system of government which had 
been formed for this colony, how pure soever might be 
the intentions of those by whom it was prepared, and 
how wise soever in their estimation, its provisions were 
in effect highly injudicious, and altogether incompatible 
with its prosperity. The alterations which it was judged 
necessary to introduce into ‘it, though beneficial so far 
as they went, were not yet sufficient to render it even 
tolerably supportable ; and the wars in which the pro — 
vince was inyolyed with the Spaniards and Indians, and 
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Georgia th insurrections among: the ~people them- 

in America ER i still farther to ‘the pe confusion and a2 

a ee tified to the Engli t ' .. Ind 7Ad, it was notified to, the English government, 
A D.174L. ‘that of the number of persons. that had migrated to 

Georgia, scarcely a sixth part remained ;.and | 
‘still continued, were. so pace discouraged, that, they 
seemed to be desirous of fixing themselves in .more fa- 
vourable situations. The. distressed. and. languishing 
state of the province was, by, repeated complaints, re- 
presented i fate trustees, who, weary of their irksome 
and thankless charge, at length, in the. year 1752, sur- 
rendered. their charter to the king, and the province 
became 2 Fes government... Notwithstanding the, ex- 
pence which. had been incurred.on account of it, the 
vestiges of cultivation were at this period scarcely per- 
ceptible in its forests; and the. whole of the annual ex- 
ports did not exceed £10,000 sterling, It still con- 
tinued for several years. more to struggle under many 
difficulties, arising from the want of credit with friends, 
and the frequent molestations of enemies. The benefits 

A. D. 1763. of the peace of. Paris, which took place in, 1763, were, 
however, very sensibly felt here: the exports of that year 

A. D. 1773. were but about £27,0005 those’of 1773 were little short 
of £ 122,000, while. the population and agnculeuse of 
the state were proportionably, increased. .. 
fered.a good deal during the war with Britain ;-and even 
after that was.concluded, its,progress in, improvement 
yet lay under some checks and. interruptions,. from,the 
disputes and hostilities in which it was. involved) with 
the Creek Indians; but.a treaty of peace and friend- 

A. D. 1790. ship having, in 1790, been,/entered. into with that,na- 
tion, it has since been.rapidly advancing:in all publie 
prosperity... In consequence, of\an act.of the legislature 
passed in 1795, twenty. millions'of acres of the Georgia 
‘western territory’ were. sold} to) certain.companies, and 
the purchase, money, amounting to’ 500,000 dollars, 

se who 

A. D, 1752. 

was paid into the state treasury. This land was after= ° 
wards sold.at am advanced. price’by. the original pur- 
chasers, to various. persons, )principally of the middle 
and eastern.states. This transaction produced a great 
degree of discontent: , the ferment, however, afterwards 
subsided, without any thing having taken place which 
should. shake the confidence of the’ purchasers as. to 
their security, and the goodness of their title :to.the 
lands which they had thus acquired. See Morse’s 
American Geography: (®) 9st 
GEORGIA, ‘a country of Asia, situated betweenthe 

Caspian and the Black Seas; . Under this name -were 
formerly comprehended also, the states of Mingrelia and 

Boundaries. Immertia; but it is, now ,éxclusively, applied. tothe 
country made up of the four provinces of Cartuel; Ka- 
ket, Kisik, and the Georgian provinces of Armenia, 
Within these limits are contained the ancient. Iberia, 
witha part of Armenia and Albania. On the north it 
is bounded by Mount Caucasus ; on the north-west by 
a desert which separates it from Immertia; on the’ west 
and south by the Karagatich mountains and Mossian hills, 
which divide it from the Turkish and Persian provinces 
of Akiska and Eriyan ; and on the east by Daghestan 
and Shirvan.. The face of the country is mountain« 
ous, diversified with extensive plains, and watered: by 
innumerable rivers. The vallies are exceedingly fer~ 
tile: cotton, and the finest European fruit-trees, “grow. 
here spontaneously ; and rice, wheat, millet, hemp, and 
flax, are raiséd almost:without culture; The hills are 
covered with forests of pine, oak, ash, beech, chesnuts;: 
walnuts, and elms entwined with vines, which grow: 

perfectly wild, and.produce vast quantities of grapes.) 
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eorgia suf- _ 
“that period, and. particularly..through, the’ tive 
inroads of the Lesghaes, the. face of the/country:has 
‘been. completely changed; and. its; on al 
‘exterminated, The few. inhabitants who .xemain,| are, 
as in ancient times, to be found in the sou and 

eir 

ori ep sage ten 
feed a great number of cattle. . The air of isproyince “"Y 
is dry, very warm in summer, and. very, cold in: winter. 
‘The fine weather commences im the'month.of May, and . 
continues till November. -. the 
perhaps be.truly characterised as one,of ao 
tiful and. highly favoured i ep . Even 
the natives appear to.app nearer to ection than 
those of other countries... The men 
gantly formed, while, ‘the. grace and beauty of the wo- 
men are celebrated over'all the east... osriyann en 

Of the four provinces which have been mentioned. as proyine 
constituting the state of Georgia that of Cartuel, .or, Cartuel. 
‘as it is sometimes called, Kartel, is on the east.divided 
from Kaket.by. the, Araqui to the west it borders on ~ 
Immertia ; to the south.on Akiska and, Armenia; and 
northward it extends,as fay as the t ridges of the 

Caucasus. It occupies both the of the Kur, and 
is known by the names of Semo or Higher Kartel, and 
Zemo or Lower Kartel. This-is, the. provinge of, the 
Georgian state which corresponds to the greater-part of 
the ancient Iberia. The fine cities and. ha 
lic buildings with, which, anciently that, province was 

middle mountains of eastern-Gaucasus. vs dee 
By.) » hve honed geen very tops of, the: h 

chi yr agriculture, bite 

» The province of Kaket begir 
80. miles north-east of 

hint 032 
‘were 

from whom, it is sdid, are descerided the>Wallees) of 
Georgia, Immertia,, and the, illustrious, house of, Ba+ 
gration in Russia. |: Kaket-was thé.only proyince which 
withstood the invasions’ of the’ Tartars; anid» Lesghaes); 
hence it is covered with the ruins-of villages, fortresses, 
and towns. -The-population, notwithstanding,’ is» con- 
siderable, Together with the encpawah tensa _Ki- 
sik, it is stated to -have»coutained,-in» the’ time of Rei~ 
neggs, who visited and /has: given an-account jof these 
countries, to the aniount of 18,000 familieseo The num- 
bers have since, it is said, considerably increased, espe~ 
cially since the provinces fellyunder the dominion of 
Russia, the governmentof which | has been:at»pains:to 
repair the injuries’ sustained ftom’ the incursions of athe 
neighbouring predatory: tribes; ‘and to. collectithe:peos 
ple from their scattered: habitations. . The »provinces of 
Kaket is greatly in want of ‘water; oo 
often at such a distance from the : that.thema- 
tives are under the necessity of alleviating théix thirst = 
by fruits or wine. -This, however; does: not affect the 
fertility of the country; as, unlike several. of the other 
parts of this state, the gardens. and fields here require 
no: irrigation. : j ate tence be eritehomnnys ty 

«The Georgian province. of) Armenia has, the /hills.of of ar 
Karagatich to the west; thes Mossian or Si i nia, 
the south, and towards the: north-east ‘it is watered by 

‘ 
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and most flou- 
nik contains 

for its mines 

adore i t Ca into range of Mount Caucasus in 
info the Kur.at the, town of Ta 
achalir, , whic origmmates m the 

ich; the river Alosan, the same 

Georgia, is Teflis... This city lies in 

Fes ney imamronia Sher versts. . It is. situated,on the N. W. si 

in at Karajoes, at the foot, of a hill, and 
pies both banks of the Kur, oyer which there is a 

: It is called Thelestokar, (warm town,) from 
the warm baths in its neighbourhood, and was found- 

ed, according to an old inscription.in: the citadel, by a 
in prince Surang in the year.1063. Before it was 

te by a aed ‘an, in a Aaihgontained 
4000. houses,.. and. 22, »» The_ greater 

art of the houses are still standing, and areneatly built; 
the population basipulieted a reduction of not less 
7000 souls, While Georgia was an independent 

: is, was. for pate heer residence of its 
i t that of the Russian 

le 
bu 
_of 

ftate, Tefl 
prince, is. It,is at pre 

>vernor and commander in chief, who has at all times 
a lange force stationed in. the city... These troops are 
artered. in the houses of the inhabitants, a circum, 

which is far, from being agreeable to them, and 
d.to. the most unpleasant consequences, as ha- 

e same ideas, with regard to their women as are 
erally, prevalent among the eastern nations ; 

are naturally. inimical, in an-extreme. degree, to 
ny arrangement which may have the effect of exposing 
me e view and to the fuuniliarity, of strangers, 
palgas the only 

ame 

stance 
fnay 
* 

brat i Kaen which is worthy. of 
| There, are, howe ty. | dhe ver,.. several 

ance in themselves, have, acquired an interest as being 
the chief military, positions, occupied by, the Russians 
in the course of their recent rapid encroachments to- 

wards the frontiers of Persia._In_ the province of Ka- 
and about 16 miles to the N. E, of Teflis, is Man- 
hp ys Hea i gran etna Kudala, 
» and Magara, in the same province, though 

ed vi Gori is. a. small, town-near. the 
othe ur. gin ope et pd the. western 
of Kartel, towards Kariska, and stands on the 
4 being, defended by a strong hill fort. 

near the junction of the Kur and the Arakui 
of the,,city of Tsgetta, which has a 

olt»issupposed to have been 
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ourishing cities, are now reduced to the state of 
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of the Arakui, contains nothing remarkable but an old 
stone church, ‘and aconvent in ruins. Akdall stands 7 4% 
on the river Tebete, a city once famed for its beautiful 75,,% 
buildings, and where are still to be seen the splendid 
remains of the palace of Prince Allodius, Old and 
New Kremm are well situated towns, of which, how- 
ever, the Pe ulation is now greatly diminished. The 
fortress of Tellow is imp’ le to an enemy unpro- 
aie with artillery, Bembeek is a small town, capi- 
fal of a district of the same name, situated in. the 
Southern part of the state, About 70 miles farther to 
the westward is Gaucha, Both of these, from their 
contiguity to the Persian province of Erivan, are prin- 
cipal military stations of the Russians in Georgia, : 

The provinces. into which the Georgian state is di- pistory. 
vided formerly constituted different principalities, which 
were governed by their own princes, in subordination to 
the Persian empire. Amidst the shocks that were af- 
terwards sustained by that. power, these took the op- 
portunity of renderig themselves eddapebslem ts and 
the authority which had been for a time lodged in se- 
‘parate hands, was ultimately engrossed by Prince He- 
raclius alone of the Kakhettian dynasty. -This prince 
or czar, who is celebrated for his bravery and. other 

t qualities, as well as for the important part which 
1e acted during the disturbances that agitated Persia 

after the death of Tamas Kuli-Khan, submitted; in- the 
year 1783, to the Russian empire, thus voluntarily sa- 
salicng, for the sake of protection, that independence 
which his exploits. seemed to, have'secured, Notwith- 
standing, however, his close allianee with this power, he 
was forced, in 1787, to renounce his commection with it, 
and to acknowledge himself tributary to the Porte. More 
recently the Russian interest has again prevailed, and 
the sons of Prince Heraclius, having been deprived of 
their inheritance, the whole of this delightful-province 
became subject to the dominion of the Russian emperor. 
In February 1801 it was, by a public ukase; united to 
his dominions. On the accession of Alexander, the 
same .year,, the annexation. was’ confirmed, and next 
year (1802) formally announced to the Georgians. The 
rovinces of Kartel and Kaket have, since that period, 
een divided into, five districts, viz. Ghori, Thelawi, 

Duschethi, Lori, andSsignaghi.. The presidencies in the 
courts of judicature are intrustedto-native Georgians, 
and civil causes decided, according to the laws of the 
countty.. In 1803 Prince Zizianow took the command 
of the Russian forces in Georgia, and soon after reduced 
the Sesgians of Belucan, and: Dschari. — It was in this 
jyear that the widow of King Georgi, the last. of the 
-Georgian sovereigns, stabbed the Russian major-general 
Lasarew, when imparting to her the emperor's com- 
mand \to, repair to: Russia. In 1804.Gandscha was 
taken. by storm, and Solomon, \ King. of Imerethi, 
placed himself and his dominions under the protection 
of Russia... About the same time, a small force was 
detached to occupy Mingrelia, which’ had submitted in 
1803. 

An expedition. was undertaken’ against the Persian 
province of Armenia, and Prince Zizianow, after some 
important. successes, formed the blockade of Erivan. 
The, Persians; however, being suddenly’and strongly 
reinforced, compelled him to abaridon the enterprise, 
and to confine his future operations to the frontiers of 
Georgia. He chastised the Ossetes, and added ‘Neichi 
and Schuschi to the imperial. dominions. 

The annual revenue of the: province, is: 800,000 ru- 
bles, which is partly expended in the salaries of civil 
‘officers, | The surplus: has been. hitherto generously! con+ 
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signed to the relief of the most necessitous of the in- 
habitants. 

The Georgians, or, as they are sometimes called, the 
Grusinians, have avoided all:commixture with the Tar- 
tars, and have ever distinguished themselves as the 
most numerous and powerful body of the mountaineers 
of Caucasus. Their manners and customs resemble in 
some degree those of their neighbours the Persians. 
They are brave but ignorant, and indolent in the ex- 
treme, scarcely earning themselves ‘a subsistence, even 
‘in their very rich and productive country. They are 
chiefly in repute as soldiers, in which respect they are, 
perhaps, not surpassed by any other of the Asiatic na- 
tions. They excel particularly in the use of the bow. 
The only virtue of the men, however, is said to be cou- 
rage, while the women, so much praised for their beau- 
ty, love to adorn themselves with paint, and are not in 
high estimation for their modesty. Both men and wo- 
men are said to be addicted to intoxication, and to in- 
dulge freely in the use of strong liquors. 

It is a principle established by the laws of war re- 
cognised in Turkey, that any revolted province should 
be given up to pillage, and the inhabitants reduced to a 
state of slavery. In consequence of this custom, which 
has been generally prevalent throughout Asia, the mar- 
ket of Constantinople has been supplied with slaves 
from Georgia and Circassia. Those supplies have like- 
wise been, in great part, furnished through the Leaghai 
Tartars, who, situated between the Caspian and Black 
Seas, and in the vicinity of both those states, are con- 
tinually at: war with them. They carry over to the 
eastern coast of the Black Sea, the slaves whom they 
take in the course of their incursions, and sell them to 
the Turkish merchants, who come thither at stated 
times with a view to the traffic. The inhabitants of 
this same coast, likewise, seize on their countrymen in 
the neigbouring villages, and sell them. Children also 
have sometimes been sold by their parents, and wives 
by their husbands. : 

Georgia has but little trade. A part of the wine 
which is made in the country is sold into Armenia and 
Persia, especially to Ispahan, for the king’s table ; and 
silk forms a considerable article of commerce with Er- 
zeroom, though the inhabitants are unacquainted with 
the best method of winding it. 

The nobility, which are here numerous, and possess 
an unlimited power of life and death over their vassals, 
treat them with the utmost harshness, levying a tax on 
the farmer to the amount of: at least half the produce. 
This system, in addition to the sanguinary irruptions 
from the neighbouring states or tribes, has naturally 
had the effect of checking the prosperity of the coun- 
try, and wasting its population. The number of its in- 
habitants is said not to amount to more now than about 
320,000 souls. 

The religion of Georgia, when anciently it formed 
one distinct and independant kingdom, was Christiani- 
ty : with this Mahometanism has, since the year 1639, 
been blended, the king of Persia having at that time 
conquered the country, and divided it into provinces, 
cuene the people to embrace the Mahometan faith. 
From the titne that they have been under the protec- 
tion of Russia, they have again, however, avowed them: 
selves Chitistians, following in part the rites of the Ar- 
menian, but chiefly those of the Greek church. They 
are represented, indeed, as not being very tenacious as 
to those matters. The rest of the population consists 
of Jews, Tartags, and Russians, each tribe having its 
peculiar dialect, See Kinneir’s Geographical Memoir. of 
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the Persian Empire ; Klaproth’s Travels; and Tooke's 
View of the Russian Empire, vol. 1. (kK) 
‘GEORGIA, (New or Sourn;) an island inthe south ™ 

Atlantic Ocean, discovered by La Roche in 1675; seen 
‘by Mr Guyot, in the ship Leon, in 1756 ; and explored, 
with much attention, in 1775, by ‘Captain Cook, who 
named it Georgia in honour of his majesty. This is« 
land is situ between 55° 57’ and 54° 57’ south las 
titude, and between 35° 34’ and 38°13’ west longitude. 
It extends south-east by east, and north-west by west, 
being in that direction 31 leagues long, while its 
est breadth is about ten leagues. In the approach to 
‘this island by the last mentioned navigator, > was 
first discovered in south latitude 54°, and west longi- 
tude 88° 23’, a high rock of no t extent, to which 
was given the name of Willis’s Isle. In the vicinity of 
this, there were some other rocky islets; and to the 
eastward about two miles, nearer to the main, was per« 
ceived a separate island, which, from the great hint on 

Bird Isle. This, which igh apie “a ird Isle. is, which was not so , Was 0 
er extent than Willis’s Isle. The 5 tikeeh 
these two islands having been cleared, and after a pro- 

gress along i 
direction of east by north, and then for eleven miles 
more on an east and east-southerly direction, Cape Bul« 
ler was gained, and at the distance of four or five miles 
from it, a bay to which was then given the name of 
Possession Bay, situated in 54° 5’ south latitude, and 
37° 18’ west longitude. The land in which this bay 
lies was at first ju to be part of'a great continent, but 
upon coasting round the whole country, it was found 
to be an island about 70 
first projecting point which had been fallen in with, in 
making this circuit, was one in the immediate vicinity 
of Bird Island, to which had been given the name of 
Cape North. Also between Cape Buller and Possession 
Bay there intervenes the Bay of Isles, so named from 
several small isles lying in and before it. To the pro« 
jecting land, which next occurred after passing Posses- 
sion Bay, and which lies from Cape Buller at the dise 
tance of 11 or 12 leagues, was given the name of 
Saunders, beyond which is a pretty be gees d which 
was called Cumberland Bay. In sev parts in the 
bottom of this, as also in some other bays lying between 
Possession Bay and Cape Saunders, there were vast — 
tracts of snow or of ice not yet broken loose. Further 
onwards a jutting point which terminated in a round 
hillock, was named Cape Charlotte, the bay to the west- 
ward of it Royal Bay, and its most westerly point Cape 
George. This last is also the east point of Cumberland 
Bay, lying from Cape Saunders in the direction of south- 
east by east, at the distance of seven leagues. Its dis~ 
tance from Cape Charlotte is six leagues. In the di. 
rection from Cape Charlotte of south by east, and eight 
leagues distant, is an island which received the a 
tion of Cooper’s Isle. This is a rock’ of considerable 
height, and about five miles in circuit. The coast be- — 
tween this and the just named cape forms a large bay, 
which wae denothinated:-Saridwieh. Bay!" ‘A¢*Cnopale 
Isle the main coast takes a south-west direction E - , for the 
space of four or five leagues, to a point which o 

e name of Cape Disappointment 

low, and flat, and lies at the distance from the 
one league. 

of 

curs an island which was named Pickersgill Island, 
beyond which a little way a point came in sight that 

1 : 

in circumference. The © 

Still further onward in the same direc- — 
tion, and at a distance of about nine leagues, there oc- — 

the coast, first for about nine miles in the j 

* 

* 

Off this there are 
three small isles, the southernmost of which is green, — 
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exactly united with the part of the coast that had been 
first seen, and from which the departure had been taken 
in the circumnavigation, by which the insular character 
of Georgia was now fully proved. Fr 

_ From what was observed of Georgia in the progress 
around it, it would appear to abound with * and 
harbours, ly on the north-east coast. These 
however, from the : quantity of ice, either within 

ves, or in the vicinity, must, for. the greatest 
_ part of the year, be rendered inaccessible, or at least in 

of the occasional breaking up of the’ ice-cliffs, 
they can afford but a very insecure station for ships. 
The whole coast in general, particularly the south- 

western of it, were observed, notwithstanding that 
_ it was then the height of summer, to be in a manner 

wholly covered, even to the depth of many fathoms, 
with sal snow. The sides even, and craggy sum- 

_ mits of the lofty mountains, were cased with snow and 
_ ice, while the coast at the bottom of the bays was ter- 
__ minated by a wall of ice of considerable height, and the 
4 uantity of snow that lay in the wvallies was quite incre- 
_ dible, . There seemed reason to believe, that though a 
_ great. deal of ice might be formed upon, or around the 
_ island during the winter, which in spring might be 
d pees broken off and dispersed over the sea, yet so 

of the quantity that was actually seen there could 
be so uced, that there must be somewhere, at no 

4 _distance,-a much more extensive tract of land, 
F not then discovered, or otherwise the ice must 
be formed independently of any connection with land. 
The dangerous nature of the navigation in the circum- 
stances alluded to may easily be conceived. Indeed 
it is mentioned that from the ice-cliffs, situated at the 
head, and on each side of one of the bays, pieces were 

continually breaking off, and floating out to sea, and 
that the noise from a great fall that took place while 

our navigators were there, was like that of discharged 

_ It is stated as a remarkable circumstance in re 
to this island, that upon the whole of its coast there 
was not observed any where a single river, or even so 

as a stream of fresh water. The conclusion to 
which this appearance not unreasonably led, was, that 
there are in the country no perennial springs, while the 
interior parts, from their great elevation, never enjo 
heat enough to admit of the snow being melted in suc 
ery as to uce a river or stream of water. In- 

it is on the coast alone that there is, at any sea- 
son, a sufficiency of warmth to melt the snow, and that 

_too.only on the north-east side; for in the other parts, 
not only are the sun’s rays in a t measure exclu- 
ded by reason of the uncommon height of the moun- 
tains, hg the cold cage winds, to which they. 
are so m exposed, might almost of themselves be. 
sufficient to prevent this takin lace. 
_ So far as the interior yet i Beor ia were observed 
the appearance which “2 exhibited. was found to.be 
not less savage and horrible than that of its coast. The 
wild rocks raised their lofty summits till they were lost 
in the clouds, while the vallies lay covered with ever- 

snow. Not the vestige of a tree, or even of 
the minutest shrub, was to be seen. The only vegeta- 
tion that was discovered, Was a coarse strong-bladed 
grass, growing in tufts, wild burnet, and a plant like 
moss, which sprung from the rocks. 
Of animals, or sea bears were observed to be 

pretty numerous ; the shores, indeed, even swarming 
v3 

- 

a 

- 

247 GER 
with their cubs. There were also seen several flocks 
of penguins, of a very large size; some of them that 
were killed weighing not less than from 29 to $8 
pounds. These were of the class of penguins which had 
previously been noticed at Falkland islands: The 
oceanic birds were albatrosses, common gulls, likewise 
that sort of them to which has been given the name of 
Port Egmont hens, terns, shags, divers, the new white 
bird, and a small bird like those of the Cape of Good 
Hope, called yellow birds, which were found to be 
most delicious food. The only land birds that were 
observed, were a few small larks, No quadrupeds were 
seen, nor any vestige met with of the existence in the 
island of any, except some dung, which it was judged. 
might have proceeded from a. fox or some such animal, 
Though the lands, or rather the rocks, bordering on: 
the sea-coast, were not like the inland parts,. entirely 
covered with snow, the only vegetation that could be 
seen on the clear places, was the grass already men- 
tioned. These rocks seemed to contain iron. They 
are of blackish horizontal slate, probably approaching 
to hornblende. See Cook’s Second Voyage, vol.ii. (Kk), 
GEORGIUM Sinus. See Astronomy, page 4 

The new discoveries relative to this planet will be found 
under Uranus, the name which is now universally 
adopted among astronomers to designate this. celestial: 
body. 
GERA, is a town of Saxony, and capital of the estates: 

of the count of Reuss. It is situated ina pleasant mea 
dow on the right bank of the river Elster. The town, 
which is well built, was destroyed by a dreadful fire,. 
but has been rapidly recovering its importance. The: 
manufactures of this town are so numerous and flou- 
rishing, that it has received the name of Little Leipsic. 
They consist principally in woollen stuffs, and of stuffs: 
made of wool and silk, which are well known by the 
name of stuffs.of Gera. The musical:instruments ma~< 
nufactured here by M. Frederici, have been. greatly es- 
teemed. The house and residence of the Count of 
Reuss is near the town. The baths of Rennebourg are 
about 14 leagues from Gera, and are situated in a charm- 
ing country, in which both nature and art have combi-. 
ned their embellishments. 

The meadow on which the town stands, is surround-. 
ed on the east and the west by fertile mountains, and: 
profitable forests, which produce plenty of wood both. 
for carpentry and fuel, as well as excellent building. 
and paving stones, lime, gypsum, and other valuable. 
minerals. Game and fish abound in the neighbourhood. 
Gera is a great thoroughfare, as the great roads of Leip-. 
sic pass through the town. 

ERMAIN EN Lave, Sr. a: town of France, in the- 
department of the Seine and the Oise, situated on high 
ground on the western bank of the Seine. The cha- 
teau or palace, which was-erected by. Francis I. and en- 
larged by several succeeding kings, is an ugly buildin, 
surrounded with a fosse, and built chiefly of brick. It 
has for some time been used as a‘ military school; but. 
in 1814, when visited by the writer of this article, this 
establishment was removed to-some other place. On 
one side of the palace is. the front of a superb church, . 
which has never been completed. The view from the. 
terrace is most extensive and magnificent, the ground 
before it up. to. Maisons sloping beautifully down to 
the river. The principal manufactures in this t6wn are 
those of leather and skins, similar to those of Liege and 
Rheims. Population 9000, 
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Genmanvy is divided among such a number of sove- 
reigns native and fone and its natural boundaries 
are so obscurely marked, that it is difficult, and at first 
sight seems improper, to describe it as a single country. 
But when it is considered, that, in respect to name, lan- 
guage, and inhabitants, it sa unity of charac- 
ter, from which it derives a * a solid c' oy = occu- 

a separate place amon: e divisions urope, 
oa thay aWhoush its lila limits are not easily as- 
certained, the great mass of which it is composed is suf- 
ficiently identified, we trust we shall:be justified in ma- 
king it the subject of a separate though short article. 

In order, however, that this article may not repeat or 
anticipate what the reader will naturally look for under 
the heads of Austria, Bayarta, Hanover, Prussta, 
Saxony, and the other states of Germany, we shall con- 

. fine it to the three following points: I. A brief descrip- 
tion of ancient Germany, and of the manners, &c. of. 
its inhabitants ; IT. The principal revolutions and events 
of the Germanic empire, as separate and distinguished 
from the respective histories of Austria, Prussia, &c. ; 
and lastly, an outline of the statistics of Germany. 

I. Ancient Germany was divided on the west by the 
Rhine, from the Gallic provinces of the Roman empire; 
and on the south by the Danube, from the Hlyrian pro- 
vinces of the same empire. It was divided and pro- 
tected from Dacia or Hungary, by-a ridge of hills call- 
ed the Carpathian mountains, which rose from the Da- 
nube. The Hercynian Forest, at that time reckoned 
impenetrable, and a frozen ocean, described by thean- 
cients as lying beyond the Baltic, if by it they did not 
mean the Baltic itself, were the limits of Germany on 
the north and north-west. On the east the boundary 
was still more faintly marked, or rather, it was fre- 
quently varying and confounded; by the mixture of the 
wavering and confederate tribes of the Germans and 
Sarmatians. From this description of the boundaries 
of ancient Germany, it will be seen, that, Bai ceil 
of the province westward of the Rhine, which appears 
to haye been a colony of Germans settled within the’ 

_limits of Gaul, it extended itself over a third part of Eu- 

Tribes that 

rope. 
Our most accurate, full, and important information 

inhabited it, respecting ancient Germany, is derived from Tacitus. 
This author first mentions: two colonies, the Helvetii 
and Boii, which had returned from Gaul into Germany. 
The Vangiones he describes _as* living on the west bide 
of the Rhine ; and the, Batavi, in the isle formed by the 
outlets of that river. Beyond the people between the 
head of the Danube and the Rhine, he places the Catti ;- 
and further up on the Rhine, the Usipii, &e.; next the 
Bructeri; behind’ them the Dulgubini; and in front 
the Frisii, After this he mentions,. that the coast of 
Germany turns to the north, which it dées at Frieze- 
land and Groningen. This circumstance. sufficiently 
determines the positions of the tribes hitherto mention- 
ed. Next.he mentions the Chauci ; then the Cherussi 
and Fosi; the remains of the Cimbri, so formidable and. 
numerous hefore the time of Tacitus, but when he wrote’ 

near’ 
the mouth of the Elbe. © The Stevi, divided into brat f 

wall 

parva civilas, seem to have. inhabited the cou: 

tribes, occupied the greatest ‘part of Germany, ‘viz 
from the Danube to the ocean, south and north 3 and 
from the Elbé to the Vistula, west and east. The first 
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tribe were the Semnones, who it 
then the Longobardi, in Lunenber 
follow next, who seem’ to’ Have’ oceupi 
of Jutland. Among these were thé Angli. 

oceeded tothe utmost north of the west p 
pei Tacitus proceeds to the n of 
along the banks of the Danube? the principal f 
were the Hermundurii ; then the’ Narisci about 

Rhine to the head ‘of 
wi ‘settled 

ing from 

a he chain ri di 
which were the Lygii, consisting of” 
They inhabited whe pred sila 
the Gotthones, at the mouth of the’V ; next fra 
thence on’ the oceati, yer ea Rugen; th 
the Lemovii, who appear to\have dwelt to the west of - 
the Rugii, and hence probably near Lubec. After this. 
Tacitus proceeds to'the Suiones, who, by most geogra. 
phers, are considered as the Swedes, but, as Pinkerton 
contends, Ske ae eee ee Danish 
islands in the Baltic.” After the Suiones, Tacitus passe: 
tothe Esti, whom he describes as situated ’on th 
hand, as you sail up the Suevicum Mare, or probab 
the penitisula’ beyond the Phe | 
tones seem’ to’ have been 

permitted to marty early in life the mor 
person’s’ Kinsmen’ and relations’ by mariage” 
more comfortable aid ‘respé was his old ige: it 
was no advantage, but 1 “mist 
and'disgrace, to be’ ch : 
ther’s side, regarded” his ne} 
tion as their tather: oe y 

wd 

Thaler GY Rignvesly aaverd 

j and i 
I cities, i all : 

‘ spn “while 
were engaged in wa’ : y had fot’even wid confected vilagee, but eset manne 
dwelling where it suited his convenience, or pleased 
his fancy. Neither stones, nor bricks, nor tiles, “ 

” 



yy. employed in erecting their habitations. They were 
equally rude and ill supplied with report to their go- 
vernment. The clothing used by all the Germans was 
a loose mantle, fastened with a clasp, or, when that 
could not be procured, with a thorn. The rich, how- 
ever, sometimes were clothed in a garment, girt close, 
and shewing the shape of every limb. The tribes who 
dwelt towards the north, clothed themselves in furs: 
the dress of the women was not different from that of 
the men, except that they sometimes wore linen robes of 
their own manufacture, and adorned them with purple. 
‘The principal employment of the men, in time of peace, 
consisted in hunting the various sorts of game, with 

_» which the forests of Germany were plentifully stocked : 
» their herds of cattle formed the principal object and 
source of their wealth. The country, though consider- 

ably varied, was in general covered with weods, or de- 
‘formed by marshes ; and the indolence and ignorance of 
‘the inhabitants prevented them from’ rendering any 
large portion of it fit for the growth of corn. Gold, 
silver, and iron, were extremely scarce: the ‘scarcity of 
iron appeared ‘from their'weapons, which, for the most 
srk ena spears tipt with a short and narrow piece of 

. With this spear, and with a shield, their cavalry 
‘went to battle. infantry had also missile wea- 

..spons, which they threw to’a great distance, with won- 
erful force\and unerring aim. Their warriors were 
either naked, or dressed in a loose and light mantle. 
Their shields of wood, or osier, were distinguished and 
ornamented with a. variety of colours; some of the 
chiefs wore cuirasses, anda few helmets. Their horses 
were slow, unmanageable, and not remarkable for their 

© beauty. On their ry, therefore, they seldom pla- 
~~ eed much reliance in the hour of battle, their ey 

‘ strength in ‘general consisting in ‘their infantry, whi 
were drawn up eitlier vtieed withthe calves or in se- 

__-weral deep columns by themselves.’ They fought by 
families and clans ; and while they fought, they were en- 
couraged by the presence of their wives reat children, 

_.... Their mothers and wives dressed their wounds ; car- 
_ » * tied-refreshments to them while fighting ; and exhort- 
ed them to deeds of bravery. armies were total- 

ly devoid of discipline ; they rushed to battle with dis- 

’ 
’ } 

‘sonant ts. Sometimes, by their native valour, they 
° 5 cd iled over the disciplined troops of the Romans ; 

: knew not how torally or retire ; a repulse was ut th 
‘@ sure tt; and when they were defeated, the de- 
struction of their army almost inevitably followed. 
Lhe ancient Germans in general enjoyed great free- 

"dom ; there were, however, some exceptions. Tacitus 
informs us, that among the Suiones riches were held in 

__ honour ; and that they were therefore subjects to an ab- 
solute monarch, who, instead of entrusting his people 
with the free use of arms as in the rest of Germany, 
committed them tothe custody of slaves. The same 
historian mentions, that the Sitones were sunk even be- 
low setvitude ; they” a woman!” The rest of 
the German tribes either had no king, or chose’ their 
personne (dear of their nobility and valour. The 
power of the former was restrained and defined by law 
or usage ; and the latter commanded rather by example 
than authority. “As soon as a youth, born of free pa- 
rents, attained the age of manhood, he was admitted in- 
to the general council” of his nation, invested with a 
spear and shield, and henceforth ed as a member 
ofthe commonwealth. © This council met either 
at stated periods, or on sudden emer; ies, To it’ 

-was-entrusted the trial of public offences, the election 
*y VOL, X, PART I. =! 
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of magistrates, and the eoncerns of peace and war. 
Sometimes a select council prepared the business for 
the assembly ; but the executive power was vested ex- 
clusively in the people. ‘The applause of the assembly 
was generally signified by a loud clashing of shields 
and spears. The magistrates were chosen from a re- 
gard to birth and merit. To each was assigned a 
guard, and a council of one hundred persons. ‘The dis- 
‘posal of the landed property within their district was 
absolutely vested in their hands, and they distributed 
‘it every year according to a new division ; but they 
were not permitted to punish with death, to imprison, 
or even to strike a private citizen, eXcept such magis- 
trates as had the command in time of war. None but 
the priests were permitted to put to death, to bind or to 
scourge, in order that gonzon might appear to pro- 
ceed from the gods, and not from their fellow-citizens. 

Their chiefs were desirous of being surrounded by 
youths of noble birth, and tried valour ; and the youths 
of this desctiption were no less anxious to be numbered! 
among the faithful companions of some renowned chief. 
In the hour of danger, it was shameful for the chief to 
be surpassed in vila by his companions, and disgrace- 
ful to them not to emulate the behaviour of their chief. 
To outlive his fall in battle was infamy ; while to pro- 
tect his person was their pride and honour, In time of 
peace, the chiefs sent their companions into some distant 
‘country to acquire renown. The horse, or the lance, 
‘were the rewards of valour and enterprise, which the 
companions expected and received. At his board they 
‘were entertained ; this was their only pay. 

The ancient Germans had no temples, but perform- 
ed their religious rites in groves, or in woods, forests, 
‘and desert places. They adored the sun, the moon, the 
fire, and the earth. Jupiter was worshipped under the 
‘name of Thor, or Thoran, the Thunderer, Odin, or 
Wodin, appears to have been their Mars, or god of bat- 
tle. The supreme deity was worshipped under the 
name of Esus, or Hesus, and under the emblem of an 
oak, which was consecrated to him. They had no 
druids, though their priests bore some resemblance to 
them in several points of their authority. The priests 
“exerted the influence which they possessed over the fears 
and superstition of their countrymen, frequently to very 
usefal purposes, They maintained silence and decen- 
cy in the popular assemblies ; and during a solemn pro- 
cession of the goddess Ertha, the sound of war was 
hushed, quarrels were suspended, arms laid aside, and 
the blessings of peace and harmony were enjoyed. In 
war too, the influence of the priests was conspicuous. 
The consecrated standards, which during peace were 
kept concealed from the vulgar eye in the recesses of 
the sacred groves, were placed in the front of the bat- 
tle ; and the army of their enemies was devoted in the 
most solemn manner to the gods of war and of thunder, 
They were taught by their iN aes that a brave man 
was the favourite of their gods; while the coward, who 
had lost his shield, was devoted equally to contempt 
and banishment in this world, and shut out fromthe en- 
joyments of'a future state. A ‘life spent in arms, and 
a glorious.death in battle, they were taught assuredly 
led to a happy futurity, either in this or in another 
world. ‘The Germans paid the greatest attention to 
omens, particularly to that species of divination that 
was performed by means of twigs, marked in.a particu- 
lar manner, and laid on a whitecloth. One presage of 
futurity, Tacitus says, was peculiar to them, that deri- 
ved from the neighing of horses ; but this was also much 
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regarded by the Persians ; and perhaps may be regard- 

ed as an additional proof of the opinion, that the Goths, 

and consequently the Germans, originated in Persia. 

Another kind of divination, to which they had recourse 

in wars of doubtful issue, was to oblige a captive of the 

enemy to fight with one of their ci ig : the event 

of the war was supposed to be foretold by the issue of 

this single combat. ; f 

The ancient Germans in general did not practise po- 

lygamy ; and even when their princes married more 

wives than one, it was done only for the sake of multi- . 

plying their alliances. There was no law prohibiting 

divorces, but the force of example and customs render- 

ed them extremely rare. The adultress was whipped 

through the village ; and neither wealth nor beauty 

could save her from this punishment, or procure her 

a second husband. The Germans treated their wo- 

men very differently from other barbarous and ancient 
nations; regarding them with esteem and confidence ; 
consulting them on every occasion of importance, and 
believing that they were inspired by the gods with a 
larger portion of sanctity and wisdom than had been 
bestowed upon the men. The funerals of the Germans 
were remarkable for their plainness, and freedom from 
pomp and show; only the bodies of illustrious men 
were burnt with certain kinds of wood. The funeral 
pile was not, as amorig the Romans, covered with gar- 
ments and rich perfumes. The arms of the deceased, 
and sometimes his horse, were committed to the flames. 
A mound of earth was reared for his tomb: they then 
deposited the ashes in urns. The passion of the an- 
cient Germans for play was extremely powerful. In 
their sober moments they applied to dice, as to a seri- 
ous and important concern, and with such resolved and 
blind eagerness to gain or lose, that when every thing 
else was gone, they risked their liberty and persons on 
the last throw. The loser, though more powerful or 
more noble than the winner, submitted to voluntar 
slavery, and suffered himself to be bound and sold. 
Still, hiwetee: notwithstanding the strong and general 
prevalence of the spirit of gaming, some shame was at- 
tached to it, which induced the winner, as speedily as 
possible, to dispose of the slave he had acquired in this 
way, by commerce, in order to wipe off the scandal of 
the transaction. The slaves of the Germans were much 
better treated, and of a higher class than the slaves of 
the Romans; each had his own dwelling; he was in- 
deed bound to give his master, from the fruits of his 
own labour, a certain portion of grain, and a certain 
number of cattle; but when he had given these, his 
labour was his own. As soon as the ancient Germans 
rose from sleep, which they seldom did till broad day- 
light, they first bathed, generally in warm water ; they 
then sat down to their meal, each on a distinct seat, and 
at a separate table. Their drink was a liquor extracted 
with very little art, from wheat or barley, and ferment- 
ed toa spirit. Those bordering on the Rhine, pur- 
chased wine: their food was simple, consisting of wild 
apples, venison, or coagulated milk, They were tem- 
perate in what they ate, but quite the reverse in what 
they drank, 

Such were the ancient Germans ; and their manners 
are not only interesting, as exhibiting the state of a 
people before they emerged from barbarism ; but the 
contemplation of them is instructive in more than 
ene respect. In the first place, we may clearly trace 
among the Germans that respect for the fondle sex, 
which ‘so decidedly and honourably distinguishes the 
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modern nations of Europe; from the Greeks and Ro- 

mans. Inthe second place, even amidst the forests of 
Germany, as has been frequently remarked, the 
of civil Jiberty—of that enlightened liberty which Bri- 
tain enjoys—may be traced ; and lastly, among the same 
people, evidently existed many institutions remarkably 
similar to the institutions of Cuivaury, as has already 
been shewn under that article. ; 

II. Before proceeding to a sketch of the principal re- 
volutions of the Germanic empire, it may be proper to 
premise a very brief and rapid view of the more pro- 
minent and important points in the history of Germany — 
before that empire was fe 

The invasion of Italy 
their defeat by Marius, A.M. 3909; the invasion of 

by the Cimbri and Teutones; Hist 

Gaul by the borderers of the Rhine, under Arioristus, et 
and their defeat by Julius Cesar, A.M. 3950, are al- 
most the only events of consequence in the history of 
Germany, before the Christian era, of which we have 
any certain account. When Cesar had completed the 
conquest of Gaul, he divided it into the Celtic, the 
Aguitanic, and the Belgic provinces; in the last, all 
the German provinces on the left side of the Rhine 
were comprised. In the reign of Augustus, a further 
division took place, and the country lying between 
the Meuse, the Scheldt, and the 
rated from Belgic Gaul, and formed into a province, 
called Germania cis-Rhonanas. In A.M, 3995, the fa- 
mous Arminius, at the head of the Cherusci, massacred 
three Roman legions under Varus, between the Lippe 
and the Ems. In the third century of the Christian 
gra, the German tribes formed different associations for 
their common defence against the Romans. Of these 

hine, was sepa~ | 

the most remarkable were the Saxons, comprising those ciation 
who dwelt on each side of the Elbe; the Alemanni, 
formed by the nations between the Rhine, the Mayne; 
and the Lech; the Francici, by the nations between 
the Rhine, the Mayne, and the Weser, and the Thurin- 
gians, by the nations between the Mayne, the Danube, 
and the Hartz. Charlemagne was the first who united 
Germany under one tre. 

Hesse and Thuringia were incorporated by a similarity 
of religion and rota The Alemanni still con- 
tinued the faithful confederates of the Franes. The 
hereditary dukes of Bavaria, having repeatedly revolt- 
ed against the emperor, their power was shared among 
the counts of the empire. The north of 
the Rhine, and beyond the Elbe, was still ile and 
pagan; but after a war of thirty-three years, the Saxons. 
were subdued and converted. Beyond the Elbe, the 
Slavi occupied modern Prussia, Poland, and Bohemia ; 
the first “union of the last of these countries with the 
Germanic body, took place under Charlemagne. Soon 
after the reign of this monarch, his empire was divided; 
and one of his grandsons, Lewis the German, obtained 
for his share all ¢ 
and the three cantons ef Mentz, Spire, and Worms, 
These were called Francia Orientalis, and afterwards 
the kingdom of Germany. Till the reign of Charles | 
Bald, the Teutonic or German was the language 
the court. In his time, the Romanic, afterwards called 
the French language, came into use. 

The name of Oriental m 
France, may be traced in Franconia; the people of 

Germany from the Rhine to thé Oder, - 

The three king- 

pS a el ia ai a, a: 

from 
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doms were reunited in Charles the Fat; but when 4. 1 
he was deposed by his subjects, they were again sepa~ 
rated. From the confines of the kingdoms of France. 
and Germany, two new ki s arose; viz. Lorraine 
and Burgundy ; the former comprehended part of Ger- 



y. many, viz. Alsace, the Palatinate, Treves, Cologne, 
Juliers, and Liege. Soon after the division of the 
empire of Charlemagne, the feudal system gained a 

consistency and firm footing, so that by degrees it 
~ overpowered the influence and authority of his descen- 
‘dants. In co ence of the weakness of the Carlo- 
vingian princes, the dukes and counts converted their 
hereditary possessions, which they parcelled out among 
their barons, and those among their vassals. The prin- 
cipal of these in Germany were the Dukes of Fran- 
conia, Saxony, Bavaria, Suabia, and Lorraine. These 
usurpations, joined to the incapacity of the Carlovin- 
gian princes, caused the house of Charlemagne to de- 
cline rapidly. In Germany, on the abdication of Charles 
the Fat, the people, from respect to the memory of 
Charlemagne, placed the crown on the head of Arnold, 
a natural son of Carloman, and after the decease of 
Arnold, on Louis, his son. On the death of Louis, 

elected a duke of Franconia for their king, and 
then a Saxon line of princes. 

of The Em of the house of Saxony reigned from 
of A.D. 911, to A. D. 1024. They were Henry I. sur- 

: named the Fowler; Otho I. surnamed the Great; Otho 
“1094, I. Otho III. and Henry II. During the period that 
"~~ the throne was filled by the Saxon Emperors, the li- 

mits of the empire were extended, chiefly by Otho the 
Great. A portion of Gaul, to the west of the Rhine, 

the banks of the Meuse and the Moselle, was 
assigned to the Germans. Between the Rhine, the 
Rhone, and the Alps, the successors of Otho acquired 
a vain and doubtful supremacy over the kingdoms of 
Burgundy and Arles, In the north, the Slavonic na- 
tions of the Elbe and Oder were subdued. The marches 

mans; and the King of Denmark, and the Dukes of 
Poland and Bohemia, became the tributary vassals of 
Otho the Great. The same monarch subdued the king- 
dom of Italy, delivered the pope, and fixed the impe- 
rial crown in the name and nation of Germany. From 
that era, A. D. 962, two maxims of public jurispru- 
dence were introduced: 1. That the prince, who was 
elected in the German diet, acquired from that instant 
the kingdoms of Italy and Rome; and, 2d, That he 
could not jegall assume the titles of Emperor and Au- 
gusta votes received the crown from the hands 

e Pope. 
With r to the principal states which composed 

in Germany during the reign of the Saxon Emperors, a 
at considerable portion of that part of ackety which 

* lies on each side of the Mayne, was known by the va- 
rious appellations of Nova Francia, Francia Orientalis, 

conia. The space between this part of Germany and 
the U sed Elbe, called Saxonia, and Alemannia, was oc- 

ied by the Thuringians. At this period, the Saxons 
had left the Oder, and were spread from the Elbe 
to the Ems, Francia and Thuringia on the 
south. The country between the Weser and the Meuse 
was called Frisia; that between the Rhine and the 
Meuse, Austrasia ; the tract lying between the Rhine, 
the Necker, and the Lech, was divided between the 
Suevi and the Alemanni ; and the country between the 

i Lech, the Alps, and the Anisa, was call Boisaria, the 
modern Bavaria. On the east of this was Austria. 

- Moravia was called Austria Maharensis ; modern Bo- 
hemia was called Boheim. ; 

It has already been mentioned, that in the time of 

however, they spread themselves over the country on 
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~ of Brandenburg and Sleswic were colonized by Ger-* 

Francia Teutonica, Ostrofrancia, Austrasia, and Fran-. 

' Tacitus, the Germans did not live even in villages ; as, 
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the west of the Rhine, they began to inhabit villager, Gernia y. 
and even to construct towns; so that at an early period, “vy 
after the Triboci, Nemetes, and Vangiones, settled in Cities. 
the country between the Rhine an the Vosges, the 
cities of Strasburgh, Spire, Mentz, and Worms, are 
mentioned, Under the Francic sovereigns, cities were 
multiplied ; and by Henry the Fowler, they were par- 
ticularly encouraged by. a singular institution. From 
the troops stationed in Germany, he chose every ninth 
soldier ; the remaining eight were to sow and till the 
land, and to carry the produce to the ninth, whose 
business it was to build habitations for himself and his 
companions. By degrees, the lower order of the peo- 
ple united themselves to these soldiers ; and the Em- 
peror ordered the courts of justice, fairs, tournaments, 
&c. to be held in the cities they constructed. His ex- 
ample was followed in the other parts of Germany, so 
that in a short time it scarcely contained a district of 
any extent, which had not its city. To each of them 
exclusive privileges were granted ; the most important 
of which were the jus stapula and the jus geranii; by 
the former, all commodities brought mto them were 
exposed to public sale ; by the latter, all commodities 
imported or exported, were to be weighed or measured 
by the public weights or measures of the city, for 
which it was entitled to a duty, At first, the chief 
magistrates were of noble birth ; but by degrees, the 
chief offices were opened to the people at large. Thus, 
soon after the era of the Saxon Emperors, there were 
in almost every town three different classes,—nobles, 
citizens, and slaves; but, about the beginning of the 
12th century, Henry V. enfranchised all slaves in ci- 
ties who were artizans, 

The emperors of the house of Franconia were called femperors of 
to the throne, after the Saxon emperors ; they reigned the house of 
from 1027.to 1137. They consisted of Conrad II. who Franconia. 
conquered the kingdom of Burgundy; Henry III, who 4: D- 1027 
conquered the country between the Inn and the Lech, 1137. , 
now called Lower Austria ; Henry 1V. and Henry V.; 
on the death of the last, Lothaire the Saxon was elect- 
ed King of Germany. Under Henry III. the empire 
of Germany had its greatest extent. It comprehended 
Germany, Italy, Burgundy, and Lorraine. Poland, 
and other Slavonian districts, were tributary to it; and 
Denmark and Hungary acknowledged themselves its 
vassals. The Emperors of Germany at this period af- 
fected to consider all Christendom as forming a royal 
republic, of which the Emperor was chief. In conse- 
quence of this assumed supremacy, they claimed the 
exclusive ‘right of creating kings; and the states of 
the empire proclaimed war against the Duke of Poland 
for having taken to himself the title of king, in 1077. 
Soon after reaching this: point of power an deur, ‘Decline of 
the empire began to decline, principally owing to the the empire. 
rapid extension of the feudal system. In every pro- 
vince, the subjects of the law were the vy s of a 
rivate chief ; and the standard which he received from 
is sovereign, was often raised against him. The 

power of the Emperors was also curtailed by the in- 
creasing influence and possessions of the clergy; and 
the bishoprics in Germany became equal in extent and 
privileges, and superior in wealth and population, to 
most of the secular states.. The en were gradu- 
ally deprived of the privilege of filling up the ecclesi- 
astical and secular benefices ; and at length each sove- 
reign was reduced to a recommendation, once in his 
reign, to a single prebend in each church. The secu- 
lar governors could be di led only by the sentence 
of their peers; the appointment of the son to the 
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Germany. duchy or county of his father, which in the first.age 

of the monarchy was solicited as.a favour, was at length 
extorted as a right; and this right was claimed even 

: by collateral or female branches, 2 
yy cob 7 The emperors of the house of Suabia succeeded to 
pach egy °°" those of the house of Franconia, and held the empire 
‘A.D. 1138 from A.D. 1138, to.A. D. 1254. They were Conrad 
—A.D.  III.; Frederic I. surnamed Barbarossa; Henry VI. ; 
1224. Philip; Otho 1V.;, Frederic LI.; and Conrad [V.. The 

principal events. in the history of the latter princes of 
the Franconian line, and of all the princes of the Sua- 
bian line, were produced or influenced by the contests 
between the popes and the emperors ;, and the princi- 
pal ground of. these contests. was the claim, of the 
popes to the supreme dominion of every part of the 
Christian world, both in temporal and spiritual concerns. 

Guelphsand ‘This claim gaye rise to the factions of the Guelphs and 
Ghibelines. the Ghibelines; of which the former. were. attached. to 

the popes, and the latter to the emperors.. These two 
factions kept Germany and Italy in perpetual agitation 

. during three.centuries; and during this period, the im-, 
y perial authority continued to decline. 

Great inter- ‘The next period, between. 1254 and 1272, is general- 
regnum, ‘A. Dp. 1254 ly called by the German writers, the Great Interregnum.. 
—A.D. During it, six princes claimed to be emperors, The in- 
1272. terregnum. was determined. by the election of Rodolph, 

Count.of Hapsburgh, From_him till the ultimate ae-; 
eases cession of the house of Austria, the empire of Germany 
beteeen Was, held by the following emperors. Rodolph.Count 
1273 and of Hapsburg, elected, A, D..1273., Adolph, Count.of 
A. D. 1519, Nassau, elected A. D. 1292. Albert I. Archduke of Aus- 

tria, elected A. D. 1298.,, Henry, Count of Luxemburg, 
elected A. D, 1308. Louis V. Duke of Bavaria, elected; 
A. D. 1314, . Charles, King, of Bohemia,, A. D. 1347. 
Winceslaus, King of Bohemia, A. D. 1378, Robert, 
Elector Palatine, A. D. 1400. Sigismond, King. of 
Hungary, A.D. 1410, And, Albert II. Duke of Aus- 
tria, A. D. 1438, During the period between the last 
accession. of the house of Hapsburg and the election 
of Charles V. the empire was possessed by the. follow- 
ing emperors. Frederic III. elected A. D. 1440 ; Maxi- 
milian I. elected 1493; and Charles V. elected A. D. 
1519, 

Beundaries ‘During this period, the boundaries of the Germanic 
a pe empire, the form of its government, and the rise of’ its 

towns, particularly those which composed the Hansea- 
tic league, are the chief subjects of consideration. . Its 
boundaries were the Eyder and the sea on the north; 
the Scheldt, Meuse, the Saone, and the. Rhone,, on the 
west.; the Alps and the Rhine onthe south; and. the 
Lech and Vistula on the east. In this great extent of 
country, the principal provinces were the duchy of Bur- 
gundy, comprising Savoy, the. Lesser Burgundy, Pro- 
vence, Dauphiny, and Switzerland: the duchy of Lor- 
raine, which, besides Lorraine, contained Holland, Zea- 
Jand, Brabant, Limburgh, Hainault, Flanders, Guel- 
dres, and Luxemburgh... Friesland was attached: to 
Lorraine, but was not governed either by a duke or a 
count. _When.the line,of Suabian, princes ceased, the 
ancient Alemannia and Franconia, in which. their pos- 
sessions chiefly lay, was divided. into various. principa- 
lities, At this. period, Saxony was divided by the We- 
ser into Eastern and Western. The former was some~ 
times called Saxony on the Elbe. the latter Saxony on: 
the Weser.. Misnia, Thuringia, and. Hessia were usual«, 
ly comprised under Saxony... The Slavic, territory, be- 
tween the Oder and the. Vistula, was occupied. by the 
Margraves of Brandenburg, and.the Dukes of. Poland 
and emia. To the last, Moravia, Silesia, and Lusa-~ 

Principal 
states, 

tia were subject. Pomerania and’ Prussia »wereyat thise Ger 
period in a very unsettled state, Bavaria still retained * 
the name of Boisaria. To the east of it, a considerable. 
tract was called Marchia Orientalis, or Oostrich ; after-» 
wards Austria. The empire was always elective; but Const 
great alterations took place in the mode of election. In 
early periods, the emperor was chosen by the people at. 
large: afterwards the nobility and na rk, officers of 
state possessed the privilege exclusively ; by degrees, it Elec 
was engrossed by the five great officers, the n 5 
the great marshal, the great chamberlain, the great but«: 
ler, and the great master, At first they contented thems) 
selves with proposing a candidate to the general. body. 
of electors. Afterwards they confined the whole sis ar 
of election to themselves. This mode was finally ; 
in the reign of Charles, IV. by the celebrated constitu-. 
tion called the Golden Bull, which fixed the right. of. 
election in four spiritual and three temporal electors.. 
These were, the King of Bohemia, the Duke of Saxony, 
the Margrave of Brandenburgh, the Count Palatine. of. 
the Rhine, and the three ishops of Mentz, Treves, . 
and Cologne. Subsequently, the Duke of Bavaria and ~ 
the Duke of Brunswick Lunenburgh wereadded. The: 5" 
multitude of princes, bishops, abbots,\and male and fe __ 
male. nobles, who, under various names, possessed: 
sovereign rights, though all recognised the emperor.as: 
their feudal lord, were divided Peper states,’ 
or those which had always been:held of the empéror, as: 
the duchies of Saxony and Bavaria, the Palatinate, and. 
several bishoprics ; those, which arose on the ruin of the. 
Guelphic family, in consequence of the confiscation of: 
the possessions of Henry the Lion; those which arose. 
from the ruins of the oak F family ; and those which | 
arose principally during the interregnum. . 
But. though the exclusive privilege of chusing the, Dies 

emperor was confined to the electors, Chay fchmodoslif ' 
one branch of the diet.. The other two. branches con-. 
sisted of the princes, and of the free and imperial. cities, 
of Germany. _ In process of time, the college of princes: 
and. prelates. purged themselves of a promisctous mul-, 
titude, aye 5 reduced to four representative 
long series of independent counts, and totally excluded. 
the nobles, 60,000 of whom had often appeared in the: 
field of election. The cities.of Germany, the origin and. Citie 
first state of which has been already noticed, insensibly, . _ 
became divided into the free cities, or those which held» __ 
immediately of the emperor, and: had a voice at the diet; . 
the mixed cities, or those under the protection of some: 
prince, which had no voice; and. the municipal cities; —_ 
entirely subject to the, states.. The Hanse towns also. § 
arose during the same period... They were. ‘ 
united for the support and encouragement of theircom= 
merce. Bremen. and several.sea-ports in Livonia first; 
established the confederacy...At one time 80 towns: — 
were included in it. They were divided into four clas« 
ses: the Vandallic, or the citieson the Baltic, between: 
Hamburgh and Pomerania; over these Lubeckpresided: 
the Rhinarian, or cities.on. the: Rhine, at: the head:of _ 
which was Cologne: the Saxon, the .cities in Saxon, 
and Westphalia, over which: Brunswick. presided: ‘ 
the Prussian, the cities in Prussia and Livonia, at. the 
head of which was Dantzic... From the beginning ofthe = __ 
15th century, Lubec was régarded as the head of the 
whole confederacy. In the following century it declix — 
ned; in the middle of the 17th, it was almost. wholly — 
confined to Hamburgh, Lubeck, and Bremen, Then 
political existence terminated in 1806. = ; 

Another important event. in this period of the history Inst 
of Germany, is the division of the territories of the.em- of ¢ 
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my. pire inte circles. The first division of Germany was 
ae the Upper and Lower, or southern and northern 

states... line dividing them was supposed to be 
_ drawn easterly from the mouth of the Mayne. It was 

afterwards geographically ‘divided into the states lying 
on the principal rivers, as the Danube, Rhine, &c.. Max- 
imilian the First divided it into ten circles, viz. Bava- 
ria, Franconia, Suabia, Lower and Upper Saxony, Low- 
er and Upper Rhine, Westphalia, Austria, and Burgun- 
dy ; ince aclnapplonioeieties High Burgundy or Franche 
Compté, and the 17 provinces of the Netherlands, was 
soon afterwards separated from the empire. 
nit Daring the same period, the diets which had been 

uently held, were regularly and solemnly establish- 
the ed, consisting, as has been already noticed, of three 
p, Classes’: the college of electors, of ecclesiastical’ and 

secular princes, and of imperial towns. This divi- 
sion was. finally established at Frankfort in 1580. 
The three colleges deliberated separately. The agree- 
ment of them all, as well as the consent of the emperor, 
was necessary to: form’a resolution or law of the ei- 

P Mexithilian I, .also established the imperial ¢hamber 
and the Aulie council. The president of the former 
was appointed by the emperor; the. assessors by the 
states. The Court Palatine, or Aulic Council, was és- 
tablished asa check on the imperial chamber. Du- 
ring the vacancy of the throne, its powers were sus- 
pended ;:but the imperial council acted, under’ the vi- 
cars of the empire. There was'no appeal from one ‘to 
the other; the dernier resort was the diet. From the 
aceession.of the house of Austriato the imperial throne, 
the history of Germany may properly be sought for un- 
der»the article Ausprra... It will‘ be necessary’ here, 
however, to notice«the ‘leading events ; first; from- the 
division of the-house.of Hapsburg into its Spanish‘and 
German dines, till the final extinction of the latter: in 
the house of Lorraine, or the period between 1558 and 
1745.3 and, secondly, from the marriage of Maria The- 
resa, till the abdication by the emperor of Germany of 
theimperial government of the empire, and the forma- 
tion of the confederation of the Rhine, or the’ period 
between 1745 and 1806. AN 
The seen events in Germany during the first 

iod,. were the war of thi , which began in 
Ete nd ended in 1648 pylons the vuabiaiot of 
Spain, which-began in 1700 and ended in 1713; the 
war for the succession of Poland, which began 1733 
and ended 1735; and the war for the succession of 
Austria, which began 1740'and ended we ate war 

_ * of thirty:years was principally owing to the’ religious 
i. Besacmctensa Gusdovey; Tat the diet of augibiens, 

1530, the Protestant, princes of Germany delivered m 
their confession of faith) and afterwards formed the 

eof. Smalkald against the Emperor. At the peace 
of P. , the free exercise of the Lutheran elie 

128.8% Seger Sey 

h igion 
was ited. In consequence of the disputes regard- 
ing the succession-to the duchies of Cleves and Juliers, 
the Protestant princes formed a confederacy, called the 
Evangelical Union, at the head of which was the Elec. 
tor Palatine... To this» the Catholics opposed the con- 
federaey called the Catholie League, and placed at its 
head the Duke of Bavaria: From 1618, when open 

| war began, till the peace of Westphalia in 1648, Ger- 
i “many was a scene of» ion, By this peace, the 

empire underwent: considerable: changes : the Swedes 
obtained Pomerania; the house of Brandenburg ob- 

nee _M urg, Minden; ‘&c.;\ Alsace was con- 
_ quered- by France ; and Lusatia teded to Saxony. The 
" war for the succession of Spain not producing any 
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changes in the Germanic empire, need not be particu. Germany. 
larly noticed: the same remark applies to the war for 
the succession of Poland. 

reunited, war, 
resa, his only daughter, succeeded him. The first A. D. 1757 
event of importance, after her accession, was the war. —4- D. 
of seven years. In consequence of the King of Prus- 176: 
sia invading Saxony and Bohemia, the Aulic Council 
voted his conduct a breach of the public peace ; and the 
Diet of the empire passed a decree to the same effect. 
This'made it a war of that kind, which the publicists 
of Germany call a war of execution of the empire. The 
event of the war was, that a mutual oblivion and resti- 
tution took place. The next war was occasioned by the 
extinetion of the house of Bavaria: it ended in the peace Extinetion 
of Saxe-Teschen, by which the right of the Elector of the 
‘Palatine to the succession was allowed, with the ex~ house of 
‘ception of some districts of land between the Danube, Bavaria, 
the Inn, and the Salze, which were’ ceded to Austria. 

No event affecting the Germanic empire took place (° mya 
after this till the French revolution. By it the German pyench ree 
states on the left of the Rhine were first overwhelmed : volution on 
afterwards the ‘power of Austria was reduced ; Bavaria , the Germa- 
‘Wurtemberg, and Saxony, raised tothe rank of kingdoms, "¢ empire. 
and their territories ‘considerably incréased, principally 
by the annexation of the smaller states.’ Shortly after the 
treaty of Presburg, most of the princes in the western 
and southern divisions of Germany separated themselves 
fromthe Germanic body, and formed themselves into 
a league under the’ protection of the Emperor of the 
French, under the title of the Confederated. States of 
the Rhine.’ The’ contracting parties to this confedera- ager 
tion weré, ‘the Emperor of the French on the one part, Rnine ° 
and, on the other, the Kings’ of Bavaria and Wurtem- 1896," 
berg; the Elector Arch-Chancellor, and the Elector of 
Baden; the Duke of Berg, the Landgrave of Hesse 
Darmstadt, the Princes of Nassau, Weilbourg, Usin- 
gen, Hohenzollern’ Hechingen, Siegmaringen, Salm 
alm, Salm Harberg, Isersbourg Bristein, Lichtenstein, 

the Duke of Aremberg, and the Count of Leyen. By 
the act of the confederation, ali the laws of the empire 
were abrogated ‘with respect to these states ; their com- 
mon interests were to be discussed in an assembly of 
the league at Frankfort, divided into two colleges of 
kings and princes: the members of the confederation to 
be independent of foreign powers, and not to enter into 
any kind of service except among themselves ; the Em- 
peror Napoleon to be protector of the alliance ; all the 
princes, counts,’ &c. within the circle of the allied ter- 
ritory: to be'swbject' to the’ confederation ; every conti- 
nental war in which the Emperor of the Frencli or the 
confederated states might be engaged, to be common 
to both; the contingents to be as follows: France 
200,000 men ; Bavaria 30,000; Wurtemberg 12,000; 
Baden 8000 ; B 6000; Darmstadt 4000; Nassau, 
Hohenzollern, and the others, 4000: other German 
princes were to be' admitted into the alliance, when con- 
ducive tothe common interest. See CONFEDERATION of 
the Rhine; vol. viii. p..115, 116. ' 

By a’solemn act, dated at Vienna on the 6th of Au-. The empe- 
gust 1806; the Emperor of Germany, after adverting ** of Ger- 
to the consequences of the treaty of Presburg, | one ae 
to the formation of the confederation of the states of {ic 
the Rhine, absolved all his German provinces and states 
of the empire from their reciprocal duties towards the 
Germanie empire ; and the electors, princes, and states, 
and all that belonged to the empire, from the duties 

Consequen- 
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‘they had existed previously to the Revolution. 
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by which they were united to him. as their legal chief ; 
at the same time abdicating the imperial government 
of the Germanic empire, renouncing the title of Em- 
peror of Germany, and assuming that of Emperor of 
Austria, 

The confederation of the Rhine was dissolved by the 
overthrow of Bonaparte, when the Emperor of Austria 
was solicited again to take the title, and exercise the 
privileges of Emperor of Germany; this, however, he 
declined. The internal regulation of the Germanic em- 
pire, and coneeenat every thing that relates to the 
constitution of the smaller states, and their mutual re- 
‘lation to one another, and to the more powerful princes, 
it is understood, has been left, by the Congress of Vi- 
enna, to a congress of German powers alone, to be as- 
sembled for that express purpose. 

‘III. As the most important branches of the statistics 
of Germany naturally belong to the principal. king- 
‘doms which it contains, reference must be had to those 
kingdoms,, under the articles Austria, Bavaria, Ha- 
Nover, Prussia, &c. for more full information on this 
point: here we must confine ourselves to an outline. 

We have already seen, that, in ancient times, the 
Rhine was reckoned_ the boundary between Germany 
and Gaul. During the usurpations of revolutionary 
‘France, that limit was renewed; but, on the resto- 
ration of the Bourbons, the boundaries of Germany, 
with very little exception or difference, were fixed as 

The 
exception principally related to that corner of Germany 
in the vicinity of Liege, which was annexed to the 
new kingdom of the Netherlands. Germany may there- 
fore still be considered as bounded on the west by France 
and the Netherlands. After the Rhine has reached the 
border of the Dutch provinces, an indistinct line be- 
tween them and Germany runs northward to the mouth 
-of the Ems ; from which point the ocean takes up the 
northern boundary, only interrupted by the Danish 
peninsula, which commences beyond the duchy of Hol- 
stein. The German coast of, the Baltic then succeeds, 
terminating with the extreme point of Pomerania. The 
eastern boundary is very indistinct, in consequence of 
the mixture of the Slavonian with, the German tongue 
and manners, and the annexation of part of Poland to 
Prussia and Austria. Brandenburg, Silesia, Moravia, 
the Austrias, and Carniola, down to the Gulf of Ve- 
nice, lie on the eastern boundary, The southern or 
Italian boundary, as far as the country of the Grisons, 
is formed by the Venetian states. The northern limit 
of Switzerland is the southern limit of Germany to the 
borders of France, It lies chiefly between. the 46th 
and 54th degrees of north latitude ; its greatest length 
is about 600 miles; its breadth rather more than 500. 
Its extent is variously reckoned, from 11,124 German 

‘Climate and Square miles, (15 to a degree, ) to.12,796 ; but, in the 
face of the 
country. 

latter measurement, Silesia is included.. The climate 
is in general temperate, though the winter in the north 
‘Is sometimes very long and severe. ‘The air is every- 
where salubrious, except in a few marshy places to- 
wards the North Sea. The northern part is mostly 
low: the first mountains that oceur; on proceeding 
southwards, are the Hartz in Hanover; to the south- 
east of these are the Hesse mountains; towards the 
Rhine and Mayne there are other scattered ridges. That 
corner which lies between the upper part of the Rhine 
and Switzerland, comprising the Black Forest, is through- 
out a mountainous tract. On the east, the whole of 
Bohemia is surrounded with mountains, which branch 
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on the east to Moravia, and communicate with the Car- .Gern 
pathian mountains. To the south of the Danube are 
the mountains of Carinthia; and to the west of these — 

-d from its ex- a the Tyrolese Alps. As might be ex; 
tent, there is great variety of soil in Germany, The 
north-east is covered with sandy plains and heaths; in 
the north-west are swamps and marshes. Some of the 
interior and south-western districts possess a very fer- 
tile soil, In ancient times, Germany was covered with 
forests, of which there are only now detached remains ; 
the most extensive is the Black Forest. Thuringia and 
the Hartz mountains abound in timber: and 
sion for the chase has preserved or created many exten- 
sive woods in the a and south, | t Pit hea) afi 

Five hundred and twenty rivers are, reckoned in jj 
Germany, sixty of which are navigable to a great 
length, and six, viz. the Danube, the fete the Mayne, 
the Weser, the Elbe, and the Oder, rank am the 
noblest and largest in Europe. The Danube rises in 
the Black Forest ; and receiving continual accessions 
on both banks; soon becomes a éopious and navigable 
stream ; it passes Vienna, and a short distance from 
that city becomes a Hungarian river: it terminates in 
the Black Sea. The Rhine has neither its source’nor 
exit in Germany. , It rises in Switzerland, and after 
passing Basle, flows for a considerable s the boun-~ 
dary between Germany and France, From the west- 
ern side of the former it receives numerous rivers, of 
which the Mayne and the Necker are the panes 3 it 
enters the sea below Rotterdam, aioing * noble and 
highly useful inland navigation from Holland, quite to 
the borders of Switzerland. Of the rivers that enter 
the German ocean, the first on the west side is the Ems ; 
next succeeds the Weser, which unites several streams 
of the north-west, and joins the sea below Bremen, 
The Elbe, rising on the confines of Bohemia and Sile« 
sia, augmented by many rivers from the centre of Ger= 
many, flows by Hamburg, and thence in a broad channel 
enters the sea on the west side of Holstein. ‘The Oder, 
which derives it source from the foot of the thian 
mountains, is the principal river that falls into the Bal- _ 
tic. In the duchy of Mecklenburg, there are several 
lakes. There are also some Fell lakes in Bavaria, 
Austria, Pomerania, and Brandenburg. The Boden 
sea, or lake of Constance, belongs partly to Germany ~ 
and partly to Switzerland. There are upwards of 1000 
mineral springs and baths, of which the most famous 
are Carlsbad in Bohemia; Toplitz in Austria; Seltzer 
in the upper Rhine ; and Pyrmont in Westphalia. See 
the articles Danube and Exse. 

There is a considerable variety in the vegetable Veg 
ductions of Germany ; in general they are those of the 
northern and middle temperate regions. Besides corn 
of all kinds, flax of excellent goats hemp, hops, to- 
baceco, madder, saffron, rape seed, rhubarb, &c. are 
grown ; rice is cultivated in Moravia, The wine coun- 
try begins about the junction of the Necker with the 
Rhine, and accompanies those rivers towards their rise. 
The most celebrated wines of Germany are 
the Rhine, especially about Manheim and Heidelberg, 
and in the district called the Rheinzan ; here the lofty _ 
and-romantic banks of the river are clothed with vine- 
ards.. The wine of Moselle ranks next; and after 

it a red wine called Pleiker, which is made near Mentz. 
Austria also affords wine, some of which is of excellent 
quality: Franconia, and particularly Bamberg, fur- 
nishes a great deal of liquorice ; and the lower palatinate - 
contains immense numbers of chesnut trees, and par- 
ticularly fine walnut trees. The breed of horses, ex- Ho 

those of wines, 
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cept in Mecklenburg, East Friesland, Oldenburg, 
Holstein, and some parts of Hanover and Wurtem- 
oe ig very indifferent. The best breeds of oxen are 
in Friesland, Oldenburg, and Holstein ; but both 
they and the sheep are by no means sufficiently nume- 
rous; of thé latter, the number is reckoned not to ex- * 
ceed 1$ or 14 millions.. The Merino breed has been 
introduced into Saxony. upwards of a century, and now 
produces wool equal in. quality to the finest Spanish ; 
this breed is also naturalized in Prussia, but in general 
the sheep and wool of Germany are indifferent. The 
breed of hogs is much neglected ; that of goats is en- 
cour: in the mountainous districts. The forests 
are plentifully supplied with wild boars, which are 
reared to a large size. Westphalia is particularly no- 
ted for this species of game. Poultry is abundant. 
Some parts of Germany are remarkable for fine larks 
and thrushes of a delicious flavour. Others abound 
in singing birds, particularly Canary birds and gold- 
finches. Silk worms are reared in some of the 
southern districts. On the whole, agriculture is not 
in a very advanced state, except in Saxony, which, in 
every respect, is one of the finest parts of Germany. In 
the more mountainous parts, the lynx is still found ; 
and in the Tyrolese vo wolves are by no means un- 
common, The only fisheries of Germany, with the 
exception of those carried on by the small towns on the 
Baltic and German Ocean, are those of the rivers, in 
some of which, besides the more common fish, the stur- 
geon is found. ‘ 

Small particles of gold are found in the Rhine, the 
Danube, the Elbe, &c. ; in most other mineral produc- 
tions this country is very rich. The chain of hills be- 
tween Saxony and Bohemia yields silver, copper, tin, 
lead, iron, cobalt, bismuth, &c. ; most of these metals 
are also found in the Hartz mountains. Bavaria has 
mines of silver, copper, and lead, and is noted for its 
salt springs. There are also extensive salt works near 
Halle ; and salt mines near Saltzburg.. The iron of 
Carinthia and Stiria is particularly famous, as convert- 
able to the finest steel. The quicksilver mines of Idria 
are also very productive, and of great fame. Besides 
the rarer and more valuable stones, Germany possesses 
large quarries of curious marble, and excellent mill and 
burr stones. In Misnia are found various sorts of fine 
earth, such as tripoli and poréelain earth, fullers’ earth, 
&c. ‘There are some coal mines, particularly in West- 
phalia, and abundance of peat mosses. ; 

The manufactures are very various: pearl ashes and 
pitch are made in various Linens aré made in 
almost every part ; but principally in Austria, Saxony, 
Lusatia, and Silesia; the cotton manufacture is esta- 
blishing itself in Austria, Prussia, and Saxony. Wool- 
len manufactures are spread throughout the empire, but 
with the exception of the cloths of Silesia, chiefly of 
the coarser kind. The silk manufacture was establish- 
ed in Brandenburg, by the refugees driven from 
France, at the time of the revocation of the edict of 
Nantz ; silk is also manufactured in Austria and Saxo- 
ny. There are many iron works at Nuremberg, and 
in Silesia, Saxony, and Holstein ; here also are copper: 
works, The porcelain of Saxony is still good, though. 
not so famed as formerly. 
‘The Crem al sea ports of Germany are Hamburg, 

Kiel, Lu a Wismar, Rostock, Stralsund, Stettin, 
Embden, and Bremen ; its inland towns of great trade. 
are oo ghee 4 Leipsic, Naumburg, Francfort on the 
Mayne, Francfo ' rt ori the Oder, Vienna, Augsburg, Nu-. 

__ Femberg, Breslaw, and Ulm. The eincpal articles of 
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exportation are timber, corn, fruit, wine, tobacco, mad- 
der, cobalt, smalts, potash, horses, oxen, salt and smoked 
meat, butter, cheese, wax, leather, wool, linen cloth to 
a very large amount, linen yarn, lace, lead, copper, 
brass, quicksilver, mirrors, glass, wooden toys, and 
trinkets. It imports corn, oxen, and horses, chiefly from 
Hungary, Poland, and Denmark; hogs from Hunga- 
ry; butter from Ireland and Holland; all sorts of co- 
lonial produce, cotton stuffs, hardware, &c. It-carries 
on a lucrative trade by means of the Danube, with’ Eu- 
ropean Turkey, whence it imports an immense quantity 
of raw cotton. 

Germany, 
Gerona. 
—— 

The Roman Catholic, Lutheran, and reformed reli- Religion; 
gions, are established in Germany ; but all other sects language, 
are tolerated. The German language is derived from *"4 
the Gothic: it is strong, copious, abounding in com- 
pound words, but rough in the sound, and involved in 
the syntax; the purest dialect is that of Saxony; the 
least pure is spoken in the southern provinces. It has 
been much studied of late years, in the others parts of 
Europe. The literature of Germany, till lately, was 
more distinguished by erudition than by taste or geni- 
us ; and even yet, the history of literature and statis- 
tics are more cultivated in Germany than elsewhere. 
There are upwards of 30 universities, some of which 
are of great repute ; particularly those of Jena, Leipsic, 
Gottingen, &c. The most distinguished of its learned 
societies are at Vienna, Berlin, Gottingen, Manheim, 
&e. - 

litera- 

Before the peace of Luneville in 1801, the popula- Population, 
tion of Germany was rated at 27 millions ; by the ces- 
sion of the country situated on the left shore of the 
Rhine, it lost 3,700,000 inhabitants ; but as most of 
that territory is restored, its present population may be 
reckoned at nearly 27 millions. 

«* The German people, from the earliest times; have Character of 
borne a = character for bravery, and the masculine the Ger- 
qualities o 
open, but inclined to be boastful and boisterous. They 
are indefatigable in their pursuits, and engage in them 
with a seriousness and sense of importance, which not: 
unfrequently lead them to laborious trifling.” 

Tacitus, de Moribus Germanorum. 
Nouvel Abregé Chronologique de l Histoire et deo 

Droit public d Allemagne, par M. Pfeftel. 
Dr Robertson’s view of the progress of Society in 

Europe, prefixed to his History of Charles V. 
De la Sisie Hanseatique, par M. Mallet, 1805. 
Tableau des Revolutions de 0 Europe dans le moyen age, 

par M. Koch, 1790. , 
Dornford’s translation of Putter’s Historical develope- 

ment of the Constitution of the Germanic Empire, 1790. 
Histoire des Allemands, traduite de l’ Allemand de 

Smidt, par Le Veaux, 1784. 
Butler’s Revolutions of the Germanic Empire: 
Reisbeck’s Travels in Germany. 
Reise in Deutshland, von Nicolai. (w. s.) 
GERMINATION. See Borany. 
GERONA, the Gerunda of the ancients, is a town of 

Spain,.in the province of Catalonia, situated on both 
sides of the Ter, on the side and at the base of a st 
mountain. It is encircled with good walls, flanked 
with fortifications, and is defended by two forts erected 
upon the mountain. Gerona is nearly of a triangular 
shape, and the houses are-well built, though the streets 
are crowded and narrow. The principal public build- 
ings are the cathedral and collegiate churches. The 
cathedral stands on the ridge of the mountain. It ex 

the mind. They are in general frank and ™*"* 

Authorities, 
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hibits a magnificent front at the top of three grand ter- 
races, adorned with granite ballustrades, andthe ascent 
is by a flight of 86 steps, as broad as the whole extent 
of the church. The front, whichis flanked with three. 

hexagon towers, is ornamented with the Doric, Corin- 
thian, and Composite orders. The interior is large and 
handsome, but the nave only is Gothic. The treasury 
of the cathedral was very rich before the revolution. 
The collegiate church of ‘St Felix, formerly St. Mary’s, 
is built in the Gothic style, and has a body and two 
aisles, divided by pillars, with a large and fine casement 
in the middle, In front of the facade is an old and 
lofty tower. : 

In the Capuchin convent, there is a curious Arabian 
bath constructed in the most elegant style.’ . It.consists 
of columns standing on an octagonal stylobate, or) low 
base, which surrounds a reservoir for water, . The Be- 
nedictine nunnery of St Daniel is about a mile from 
Gerona. It is one of the principal nunneries in Cata- 
lonia of the order of St Benet,- and those ladies only are 
admitted who can bring proofs of nobility. 

The university of Gerona, founded in 1521 .by Phi- 
lip II. was abolished in 1715 by Philip V. | After the 
suppression of the order of Jesuits, the means of public 
instruction were concentrated in one college, where 
there are 900 students, who are instructed in Latin 
grammar, rhetoric, philosophy, and theology. . The li- 
brary of the Jesuits, which is now open to the public, 
is-extensive and well selected. Other three professors 
chairs are supported at the expence of thetown. - Schools 
for the gratuitous instruction of poor girls, and a board- 
ing-school for young ladies, are kept by the community 
of Beguine nuns. This institution is owing to the ge- 
nerosity of the bishop Don Thomas de,Lorenzana, who 
encouraged in his diocese, agriculture, manufactures; 
and all-the useful arts. The civil and: military admi- 
nistration of the town resides in a governor, a king’s 
lieutenant, a mayor, a governor of the little, castle of 
Mountjouy,..an alcade major for the administration of 
justice, and a municipal body of twelve regidors, and 
a small garrison. 

Very little trade is carried on in this town. | It pos- 
sesses a few looms for stockings, coarse cloths, and wool- 
len and cotton stuffs, which have been established with- 
in the last thirty years. 

Gerona is the see of a bishop suffragan of T ona. 
The diocese consists of 4 arch-deaconries, 470 parishes, 
2 collegiate chapters, and 8 abbeys or priories. -In the 
town there are five parishes, 9 convents for men ‘and 
3 for women, a nunnery of Beguines, acollege,-semina- 
ry, general “hospital, and charitable asylums. Popu- 
lation about 14,000, a fourth of whom. consisted before 
the revolutionjof priests, monks, nuns, scholars; and. 
students, See Laborde’s View of Spain, vol. iop.13, &c. 
GERS, the name of one of the departments of 

France, is so.called from the river of the ‘same name 
by which it is traversed from north to® south.’ It! is 
bounded on ‘the north by the. departments of; the Lot 
and Garonne, on the west by that of the Landes, on 
the south by those of the Higher and) Lower:iPyre- 
nees, and on the east by that of theHigh Garonne. :The: 
soil of this department is far from being fertile), The 
westerm part of it is the best, and. produces ‘some wheat; 
and a considerable quantity of wines, some of whichare: 
esteemed. » It has almost no manufactures, and itsyprin-; 
cipal trade is inbrandy, The forests occupy from 12,000» 
to 13,000 heetares, or about 25,000-acres, of which: 
one half helongs to individuals, and the restto the nas 
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tion and the communes. ‘The Adour.also waters the de- ~ 
partment. The following are the principal towns: ; | 

n bre} 

3 | Inhabitants. t 

Avelh .:.>s16 aie Woda OOS wah 
Condom .% 16 ee » «O91 Fir bo wy 

Lectoure ..... sien le Lat EBS ety vey 
Mirande - . ris: asf. eto nth GBB baci heats 
Lombez \.'.¢+iiins ath Eotth4B > Siete bee 

The population of the, department is 291,845. arid 
piers ere ngiion 1803, 2,660,310 francs, 
GERSAU, or Guersau, is a village of Switzerland, 

situated on the lake of Waldstettes, atthe foot of Righi, 
in an angle between the mountain of »Gersauand the 
Rothe-Schouth. Its territory is-only about one league 
broad and two leagues long, and it constitutesithe small- 
est republic in the world. . There is mot a single ‘horse 
in the republic; and, excepting a narrow path down the 
side of the steep mountain, the only way of arriving at 
the town is by water. Gersau forms partiof the canton 
of Schweitz. It contains 1500 inhabitants, who are 
employed principally in spinning: silk forthe manufac- 
turers at Basle. Ca Baty 
GERTRUYDENBERG, iis a fortified town of Hol+ 

land, situated on the river Merwe, which forms aygood 
harbour, and expands into. a considerable lake, called 
Bies Bosch, across which there en ‘two hours: 
to Dort. The town is remark incipally 
abundance of salmon, sturgeons, sad dud-adaeucng 
caught in the neighbourhood. It has sometimes: hap- 
ened, that 18,000 shads have been taken in’ one day. 
The town enjoys the staple right for this ies of fish, 
and therefore its principal trade consists in vere mer 
smoking them, and: in-sending them tothe neigh 
ing towns. Distance from Dort ten ‘miles south-east; 
from Breda seven north-east. cpus (Aewtre hy, aaa 
GESNER, or Gessner, Conrap,a learn iss, was 

born at Zurich in the year 1516. He received the ru- 
diments of his education in his) native city; and discos 
vered an early genius for literature and science; but he 
experienced many serious» difficulties and di 
ments in the course of his zealous pursuit of kn 
His father’s circumstances were insufficien in= 

tenance as a scholar ; and heswasin consequence’ about 
to discontinue his studies, when Ammien, "professor of 
Latin and eloquence at Zurich, generously took ‘yo 
Gesner into his own house, and ‘charged: 
the:caré of his education. ‘The death ofthisfather, how- 
ever, again reduced him: to. great extremities ; and his 
misfortunes were increased by his fallmg into a i< 
cal complaint. Having insome:measure his © 
health, he determined to travel and ‘seek his: fortune ; 

the Academy of Zurich: ‘inorder 
to enable him to make: the tour of France,’ Onvhis re- 
turn, he accepted an invitation fromthe: oF * 
Zurich to take charge of a sehool; but hay 
and finding his appointment inadequate to the rt 
ofa family, he resolved to:study physi ings 
ly devoted:all the time he rer wre 3 

sat mii oe ¥ 

s . 

his school to books of medicine. “\ 
usted with his situation at Zurich,’ 

Basle, and employed himself m i 

- 

Greek physicians, until/he was. i ‘Greek pro- 
fessor at Lausanne. »: Having now i ae < 
of attending to his: favourite pursuits, he wa: <i 
towépair to Montpelier, where he studied-anatomy and ; 

; PS a re L Sree ¥ 
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botany for some time, and then returned to Zurich to 
' sioeszate his profession as a physician. He was. ad- 
mitted to the degree of Doctor, and was soon after- 
wards appointed professor of philosophy; a situation 
which he held during the remaining twenty-four years 
of hislife. “In the year 1565, he was carried off by the 

ett to iled ; i 

Eioarkiave em styles Conrad Gesner mon- 
strum eruditionis, “a. igy of learning.” Mr Coxe, in 

his Letters on Switzerland, justly observes, that “those 
who are conversant with the works of this great scho- 
Jar and naturalist, cannot repress their wonder. and ad- 

miration at the amplitude of his knowledge in every 
species of erudition, and the variety of his discoveries 
in natural history. »Their wonder and) admiration,” 

says he, “ are stil] farther maocntery when they con- 

sider the gross ignorance of the age which he helped 
to enlighten, we the scanty succours he possessed, to 
aid him in thus extending the bounds of knowledge ; 
that he composed his works, and made those discove- 

ries, which would have done honour to -” noe en- 

ightened period, under the compli evils of pover- 
pa i a eT uneasiness.” On account of 

variety of his attainments, and the extent of his 
pay e was distinguished by the name of the Ger- 
man Pliny. . eid 
~ His works are numerous ; of these the principal are, 
1, An Universal Dictionary, published at Zurich in 

1645, 2. A History of Animals, in four volumes folio, 
Zurich, 1551. 3. A Greek and Latin Lexicon. 4. Opera 
Botanica, Nuremberg, folio. (=) r 
GESNER, or Gessner, Jounn Marruew, an emi- 

nent German philologer, was born at Roth, a village in 
the territory of Anspach, on the 9th Sua ae 1691. He 
was reduced to great poverty by the death of his father, 
at avery early age ; but by the kindness of a relation, 
he'was enabled to acquire the elements of learning at 
the public school of Anspach. _In 1710, he repaired to 
the university of Jena, where he studied theology, and 

himself partly by occasional poems, until he 
obtained the patronage of Buddeus, by whose recommen- 
dation he was appointed,in 1715, to superintend the pub- 
lie school at Weimar ; from. whence he was removed 
to.a similar situation at) Anspach.in 1728, and in 1730 

~ to Leipsic... Having greatly distinguished himself as a 
nd philologer, he repaired to Gottingen, where, 

in L754, he was appointed professor of humanity in the 
newly erected university, to which were added the of- 
fices of public librarian, and ins of schoolsthrough- 
out the electorate of Hanover. In the year 1751, he 

made director of the Royal Academy of Sciences at 
Gottingen ; and in 1756, he received the honorary title 
of Aulic Counsellor. In. every situation, he exhibited 
proofs of uncommon industry and erudition; he was 
zealous in promoting the interests and prosperity of the 
university, to which he was so. great an ornament ; and 
endeayoured to discharge his duties as a public teacher 
in a manner at once agreeable and useful. He died at 
G in the year 1761. 
. To this eminent scholar, we are indebted for some 
excellent editions of the classics, particularly Quimtilian, 
Pliny,-Claudian, and, the, of Orpheus, which last 
were published, aftmehinslesth.} by Hamberger. Besides 
these, his principal work is the Thesaurus Latine Lin- 

ue et eruditionis Romane, Leipsic, 1747, 1748, in 
fou yolumes folio, The great value of this work is well 
_known to every scholar. Gesner also published seve- 
. ed memoirs,in the Transactions of the Gottin- 

Academy of Sciences. (z), | 
VOL. X; PART 4. 
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. GESNER, or Gessner, Sotomon, acelebrated Ger- 
man and. landscape painter, was born at Zurich on 
the first of April 1730. Inthe early period of his 
youth he made very slow progress in his education, and 
was considered by his teachers asa pupil of very mean 
capacity, But this backwardness must. be ascribed to 
the perverse method of instruction at that time in use, 
and:not to any deficieney of intellect on the part of the 
upil. During his school hours, instead of devotin 

Pie attention to the study of grammatical rules, he of- 
ten employed himself in modelling. figures of various 
kinds, groups of men and animals in wax, and thus dis 
covered an early genius for the imitative arts.» B 
some accident, a copy of Robinson Crusoe fell into his 
hands, and awakened a poetic fancy, which his precep- 
tors endeavoured to stifle by every means in their 
power. 

His parents, however, peeing the education of 
their son advance so slowly, resolved to try a different: 
method, and accordingly sent him to the country, to 
the Rev. Mr Végeli, a gentleman who had acquired 
great reputation as a teacher. Here, under a milder 
system of discipline, Gesner made sufficient progress 
to enable him.to read the Roman poets in the original; 
and the Greek writers in the Latin version. His in- 
tercourse with the son of his instructor, a passionate ad- 
mirer of ancient literature, and a lover of the belles let- 
tres in general, was likewise of great advantage to him. 
Through him he became acquainted with the works of 
the German poet Brockes, which he perused with avi- 
dity, and to which he was indebted for the develope- 
ment of his poetical talents. 

After a residence of about two years at Berg, he 
turned to his family, and resolved to follow his father’s 
poseanon of a printer and bookseller. At Zurich he 
ad.an opportunity of increasing his knowledge and 

improving his genius, by cultivating the society of men 
distinguished for their, talents and learning. In the 
year 1749, he was sent to an eminent bookseller at 
Berlin, in order to learn his business. But the mecha« 
nical occupations in which he was employed by his 
master were by no means suited to the taste of Ges- 
ner, who already began to feel the consciousness of his 
own abilities.. He therefore quitted his employer, hired 
an apartment for himself, and resolved to devote him- 
self to the study of landscape painting, which had long 
been his favourite pursuit. This hasty step excited the 
displeasure of his. parents, who determined to make 
him feel his dependence, by withdrawing from him 
their support. A. reconciliation, however, soon took 
place; and Gesner obtained their permission to remain 
at Berlin, with the liberty of following his own inclina« 
tions. . Here he formed an acquaintance with several 
eminent literary characters, and was. particularly inti- 
mate with Ramler, by whose advice he was induced to 
resolve his poetical compositions into harmonious prose; 
instead of verse, which presented many serious difficul- 
ties to an author who was not conversant with the more 
improved dialect of the German language. 

After paying a visit to Hamburgh, Gesner returned 
to Zurich, and published, in succession, those pieces 
which have procured for him an extensive and well- 
merited reputation, In 1751, his Song of a Swiss to 
his Mistress on her appearing in Armour, was inserted 
in a periodical publication. His next essay was the 
piece entitled Night. In 1754, he published a larger 
poem, entitled Daphnis, which was suggested to him 
by Amiot’s translation of Longus. These were follows 
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matic pieces, Evander and Erastus. 
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ed by a volume of Idyls, in 1756; the Death of Abel, 
1758 ; a collection of his poems, in four volumes, 1762, 
including The First Navigator, which was always a fa- 

author, and the two dra- 
In 1772, he pub- 

lished a second volume of Idyls, with a letter on land- 

vourite production with 

-scape painting, addressed to M. Fiissli. 
When about thirty years of age, Gesner married 

Mademoiselle Heidegger, a young lady endowed with 
rare accomplishments of mind and person. Finding, 
however, that the resources of his pen were inadequate 
to the support of a family, he resolved to apply more 
seriously than ever to his favourite art of landscape 
painting, in which he ultimately attained a very high 
degree of excellence. Indeed, his pictures have been 
by some esteemed superior to his poems. He died on 
the 11th of March, 1787, at his country seat in the forest 
of Sihl. A monument, on which Nature and Poetry 
are represented weeping over his urn, was erected to 
his memory by some of his fellow-citizens, on a charm- 
ing spot in his favourite walk, near the confluence of 
the Sihl and the Limmat. 

The works of Solomon Gesner are too well known 
to require any particular notice. His poetry is all of 
the sentimental kind; and he excels especially in the 
description of natural:scenery. He is undoubtedly the 
first writer of pastorals in modern times; and it is not 
the least of his merits, that his productions uniformly 
breathe a spirit of purity highly favourable to inno- 
cence and virtue. In private life, he was modest, in- 
genuous, and amiable; and the cheerfulness and natural 
gaiety of his temper, combined with great goodness of 
heart, endeared him toa numerous circle of friends. (2) 
GHAUTS is a name which properly signifies a pass 

through a range of lofty hills, but it has been extended 
todesignate the mountainous chains which support the 
centrical table land in the south of India. 

The Eastern Ghauts commence in N, Lat. 11° 20 to 
the north of Caverey, and stretch nearly and almost unin- 
terruptedly in a straight line to the banks ofthe Khris- 
na, in N. Lat. 16°, separating the two Carnatics, which 
are named the Carnatic Balaghaut, or above the Ghauts, 
and the Carnatic Payeenghaut, or below the Ghauts. 
The greatest height of this ridge, which. is about the 
latitude of Madras, is nearly 3000 feet. 

The Western Ghauts, or Hills of Sukkien, extend from 
Cape Comorin to the Tuptee, or Surat River, where 
they leave their southerly elevation, and bend eastward 
in a waving line parallel to the river, till they are lost 
among the hills near the river Boorhanpoor. With the 
exception of a single opening, 16 miles wide, which 
admits the Paniany, the Western Ghauts include 13 de- 
grees of latitude. Their distance from the coast is 
eommonly 40 miles, and seldom more than 70. 
GHEE is the name of a kind of clarified butter, 

made from the milk of buffaloes. It may be preserved 
sweet for a considerable time, and forms a great article 
of commerce in various parts of India. It is generally 
put up in duppers or bottles made of hides, each con- 
taining from 10 to 40 gallons. In some parts of Ben- 
gal the price varies from "to 8 seers for a rupee. 

_ GHENT, or Gand in French, Gandavum in La- 
tin, is a town in the Netherlands, and formerly capital 
of Austrian Flanders. It is advantageously situated at 
the:conflux of the rivers Scheldt, Lis, Moere, and Lieve, 
which intersect it in various directions, and divide the 
town into 26 small islands. The town is encircled with 
walls about 15 miles in circumference, comprehending 
numerous corn fields and gardens, Many of the houses 
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are excellently built ; some of the streets are agg G 
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well paved, and the market places are 
one of these is a statue erected to the Em 

f hestioatete d Sean pa) ve; one O' esis. pert joe 

are the library, the academy of and the botanic 
garden, which is tiful. 

Ghent communicates -with 
with Ostend, by means of the canal which was’ 
in 1613, and with the western Scheldt by the Saas-de- 
Gand, by means of another canal. The principal arti- 
cles of commerce in Ghent are French wines, grain, 
flax, hemp, and colza for the manufacture of oil. ‘The 
manufacture of linen cloths is carried on to a great ex- 
tent in this town and its neighbourhood. _Twilts for 
beds, table linen, and lace, are also made here to a great 
extent. There are likewise manufactures of glue, wool- 
len stuffs, cottons, soap, paper, vinegar, tobacco, hats, 
and stockings, besides refineries of sugar and salt, Po- 
pulation 58,000, ‘ 
GHERIAH, or Corepatam, isa sea-port of Hin- 

dostan, in the county of Concan. The fort stands 
on a rocky promontory, about one mile long, and a 
uarter of a mile broad. This promontory is joined to 

the continent by a narrow neck of land, beyond which, 
where the ground expands, is a large open town. On 
the neck of land are docks where grabs are built and 
repaired. The river runs inia south-w directi 
and washes the north side of the town, the neck of land, 
and the promontory. The point, which bounds the en- 
trance on the south side, is. igh and broad, and is situa- 
ted in 73° 25’ East Long. ‘The fort consists of a double 
wall, with round towers ; the inner wall being several 
feet higher than the outer one. The harbour is’ 
good, without any bar, and has at its entrance a apt 
of from five to seven fathoms, and from three to four 
fathoms at low water. Vessels are here completely 
sheltered from every wind. 

This town was formerly the capital of Angria the 
Pirate. In 1756 it was taken by the British fleet under 
Admiral Watson, who found in it 200 pieces. of cannon, 
six brass mortars, great quantities of military and naval . 
stores, and money and effects to the amount of £125,000, 
Angria’s fleet was also destroyed, and the town was 
given up to the Mahrattas, in whose possession it has 
since continued. Latitude of Gheriah point 16° 31’ Nz 
See Milburn’s. Oriental Commerce, vol. i. is 
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west shore of the Caspian Sea, from Kizi 
yond Rudizar. On the south and 

Shirvan, and on the west by Azerbijan. It ext s 
about 200 miles from north to south, and 150 from west — 
to east.. This province, which is one.of the most beau- 
tiful and picturesque in Persia, is encircled with lofty and ; 
almost inaccessible mountains, and like Mazanderaun — 
is intersected with forests. and morasses. There ate — 
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GHILAN, or Kizan, the Gela of the ancients, isa 

province of Persia, which stretches along the south- — 

bounded by Irak and Mazanderaun, on the north by _ 
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“whole forests of oak, boxwood, mulberry, and walnut 
trees; and honey-suckles, flowers, sweet-briars, and 
roses, cover the vallies. The soil, which is excellent, 
affords hemp, hops, olives, rice, wheat, tobacco, and va- 
rious kinds of fruit, such as lemons, oranges, peaches, 
and pomegranates. Grapes, though not of a good qua- 
ai are very plentiful ; and, as m Georgia, the vines 
which grow wild on the mountains support themselves 
on the trunks and branches of trees.. 

The manufactures and silk of Ghilan have been rec- 
koned the best in Persia. The cultivation of silk is the 
principal employment of the inhabitants, and consti- 
tutes the chief trade of the province. It is annually 
exported in great quantities to Astracan from Resht and 
Lankeroon. ‘The finest kind is usually white, and is 
either sold to the Turks, or sent into the interior of 
Persia. The inferior kind, which is yellow, is exported 

_ to Russia. 
The principal river in Ghilan is the Kizilozien, or 

Golden Stream. Itis the Gozan of Scripture, and rises 
eight or nine miles to the north-west of Sennah in Kur- 
distan. After ing along the north-west frontier of 
Trak, and passing under the Kufulan Koh, or Mountain 
of Bigess, it is joined a little to the east of Meanna, by 
the Karanku, ‘which has its origin inthe mountains of 
Sahund to the west of Meanna. Their united streams 
force a passage through the t range of Caucasan, 
and receives in their course Shahrood. These col- 
lected currents traverse the province of Ghilan,; under 
the name of the Sifud Rood, or white river, and throw 
theniselves into the ian. The road from Hamadan 
to Resht is upon the of the deep chasm through 
which the river flows, and: is described by Captain 
Sutherland as one of the grandest and most terrific 
Scenes. 

The ong town of Ghilan is Resht; onthe Cas- 
ian. In rough’weather, its harbour is! less safe than 
t of Lankeroon in the district’ of Talish. 
The inhabitants of Ghilan are said to have a Jan e 

of their own, different from the Persian and Turki 
Ghilan was ceded by Persia to Russia in 1724, taken by 
Catherine in 1780, and restored to Persia in 1797. The 
nett revenue of the province is 149,490 tomarins, and 
9058 dinars. See Kinneir’s Geographical Memoir, p. 
159, 160; and Morier’s Travels in Persia, p- 288. 

GHILJIE Country, is the name of a district of Af- 
ganistan, inhabited by the Ghiljie tribes. It forms a 
parallelogram about 180 miles long, and 85 broad. The 
climate is in general severer than that of England, and 
the summer not much hotter. The Ghiljies were for- 
merly the most celebrated of the Afghans. About the 
“commencement of the last century, they conquered ali 
Persia, and defeated the Ottoman armies: A full ac- 
count of these wars, and of the tribe itself, will be 
found in Hanway’s Travels ; Jones’s Histoire de Nadir 
— and Elphinstone’s Account of Cabul, p. 433, 

Ce 
GHIZNEE, Guizwe, or Guiznt, was formerly the 

capital of an extensive ire, extending from the Ti- empire. 
gris to the Ganges, and from the Taxartes to the Per- 
sian Gulf. It is situated on a heig ht, washed by a 
pretty large stream, and is with stone walls. 

eside several dark and narrow streets, the town con- 
tains three bazars, with high houses» on each side, and 
a covered chaursoo. Among the féw remains of the 
ancient grandeur of this city, are two minarets, at 

_ ‘some distance from Be ts os acon a Are i 
‘above 100 feethigh. “The tomb of the great Sultan 
Mahmood,” says Ste Elphinstone, whose excellent ac- 
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count of Cabul contains all the information we have Ghiznee, 
on this saliee., «is also. standing about three milesfrom Giant 
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the city. It is a spacious but not a magnificent build- 
ing, covered with a cupola. The doors, which are very 
large, are of sandal wood, and are said to have been 
brought by the Sultan as a trophy from the famous tem- 
ple of Somnaut in Guzerat, which he sacked in his last 
expedition to India, The tombstone is of white mar- 
ble, on which are sculptured Arabic verses from the 
Koran, and at its head lies the plain but weighty mace, 
which is said to have been wielded by the monarch 
himself. It is of wood, with a head of metal so heavy 
that few men can use it. There are also some thrones 
or chairs, inlaid with mother-of-pearl, in the tomb, which 
are said to have belonged to Mahmood. The tombstone 
is under a canopy, and some Moollahs are still maintain- 
ed, who incessantly read the Koran aloud over the 
grave. There are some other ruins of less note, among 
which are the tombs of Behlole Dauna, or Behlole the 
Wise, and that of Hukeem Saunauee, a poet still great~ 
ly esteemed in Persia; but nothing remains to shew the 
magnificence of the es of the Gaznavide kings, or 
of the mosques, baths, and caravanseras, which once 
adorned the capital of the East. Of all the antiquities 
of Ghiznee, the most useful is an embankment across a 
stream, which was built by Mahmood, and which, though 
damaged by the fury of the Ghoreé kings at the cap- 
ture of Ghiznee, still supplies water to the fields and 
gardens round the town. The immediate environs of 
the city are inhabited by Taujiks and Hazaurehs.” 
Ghiznee contains only about 1500 houses, besides the 
suburbs without the walls. East Long. 68° 58’, and 
North Lat. 33° 10’.. See Elphinstone’s Account of Ca- 
bul, p. 432. Lond. 1815. 
GIANTS, is the name given to men. whose stature 

greatly exceeds the ordinary size of the human race. 
On surveying the field of nature, we sometimes dis- 

. cover aberrations from her usual course. Animals are 
seen of dimensions infinitely surpassing those which 
commonly belong to their kind ; and vegetables of a bulk 
so remarkable, as to excite astonishment in the behold- 
er. We are thence led to enquire, What secret principle 
is it that limits the expansion of animal and vegetable 
matter? How is it confined within definite boundaries, 
those which at once mark. the identity of species by the 
most prominent analogies? We should find it difficult 
to solve these questions, and perhaps our knowledge of 
the vital and material economy of the two great king- 
doms now alluded to, is still too imperfect for us to ha« 
zard conjectural explanations. 

In most of the ancient histories of the world, we read 
of giants. They also find a place in many of those of 
modern date ; andthe name is so universally employed 
by s and'romancers, that nothing can be more fa~ 
miliar to our ears, Not only are individual giants re- 
peatedly referred to, but the existence of whole nations 
of those who have viewed their fellow-men as a pigmy 
race, has been admitted as a fact not to be called into 
dispute. During a’ retrospect of many centuries, like- 
wise}, successive degredinion in the stature’ and strength 
of mankind is: maintained to have taken place, which, 
were it true, would scarcely allow our contemporaries to 
reach the knees of their ancestors,,and bestow no more 
power upon them, than the others possessed in their fin- 

rs. Those, however, who are accustomed to reason from 
‘acts, who disregard conjecture, and are enabled to se- 
parate truth from fiction, feel-:inclined to question whe- 
ther there ever was a race of giants, as generally under- 
stood by that name; and whether the race of mankind 
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under the same latitude, has decreased in any respect 
since the days of our original parents. ' 

Perliaps the discordant opinions on this subject are 
not’so irreconcileable as at first sight may appear ; and 
y carefully analysing all that has been recorded in his- 

‘tory, we shall find that individuals of gigantic stature 
‘have existed at different eras; and that at the present 
day, there are one or two tribés of South Americans, 
whose sizé considerably surpasses the dimensions 'com- 
monly‘allotted to mankind. But it is essential to be- 
ware of the exaggerations to which men have ever been 
prone; and not to allow our credulity to be imposed 
upon by what is utterly beyond bélief, from whatever 
source the narrative shall be received. 

In scripture it is related, at a period apparently con- 
temporary with Noah, or immediately antecedent to the 
flood,-«« that the sons of God saw the daughters of men, 
that they were fair, and they took them wives of all 
which they chose.” - Further, “ there were giants in 
the earth in those days, and also after that, when the 
sons of God came in unto the daughters of men: and 
‘they bare children to them, the same became mighty 
men which were of old, and, men of renown.” These 
passages, it is true, contain some obscurities ; but we do 
not conceive that they warrant the conclusion which 
certain critics have deduced, of this gigantic race being 
the offspring of divinities and human females. At He- 
bron, in Judea, there was a celebrated tribe of giants, 
the sons of Anak; and the spies sent out by Moses to 
reconnoitre the country, seem to have made. their ‘re- 
port in these words: “ And there we saw the giants, 
the sons of Anak, which come of the giants; and we 
were in our own sight as grashoppers, and so we were 
in their sight.” Although only three individuals, Ahi- 
man, Sheshai, and ‘Talmai, are previously named as the 
children of Anak, it is elsewhere said,‘ it is a land 
which eateth up the inhabitants thereof, and all the peo- 
ple that are in-it ate’men of great stature.” Thus the 
context proves the correctness of the translation of this 
part of scripture ; and that the appellation giants is not 
the proper name of a particular tribe, or nation, or ty- 
rants, or evil doers, as commentators have inferred: 
Further, their history is continued, and Og, King of 
Bashan, in the same regions, is spécifically described; 
somewhat later, as the last of the race; as also; “ Ba- 
shan which was called the land of giants.” This king 
was encountered ‘and slain by Moses at the head of the 
Israelites, apparently at the gates of his own city ; and it 
is said, “for only Og, King of Bashan, remained of the 
yemnant of giants: behold his bedstead was a bedstead of 
iron: is it not in Rabbath of the children of Ammon? 
nine cubits was the length thereof, and four cubits the 
breadth of it, after the cubit of aman.” This extra: 
ordinary bedstead, therefore, must have been between 
14 and 16 feet long, and about 7 in breadth, aecording 
as the cubit'is taken, at 18 or 20 inches. ‘ The next 
giant of whom we read in scripture was Goliath; but 
before leaving the gigantic king of Bashan, we may re- 
mark, that a spacious cavern is said to have been found 
near Jerusalem some thousand years after his death, 
containing a grave or tomb, with an inseription in Chal. 
daic, Here lies the giant Og. A tooth weighing four 
pounds anda quarter was found in the tomb; ‘which, 
“being sent from Constantinople, was offered to the em- 
peror of Germany as a curiosity for 2000 rixdollars, in 
1678. ‘The emperor, however, being doubtfutrof the 
fact, ordered the tooth to be returned. . The stature of 
Goliath must have been considerably inferior to that of 
Og; but his corporeal strength is undoubted, on consi~ 
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dering his weapons and armour. Cor ors con- 
clude that six cubits and a span, described to :be his ~ 
height, make about eleven feet, though we should be | 
iniclitien +6 reduce it to about ten at the utmost. He — 
was a professed warrior, and a champion of the Philis- 
tines ; “the staff of his spear was likea weaver’s beam, 
and his spear’s head weighed 600 shekels of iron.” « He 
was armed with a coat of mail, and the weight of the 
coat was 5000 shekels of brass.” No profane historyis ~*~ 
-equally explicit as scripture regarding a distinct race of 
giants of extraordinary size; and we have united the ; 
‘passages to be found concerning them, previous to de 
scending to a later date. © Toul) st estat 

_ The ancients considered persons whose stature ex+ G: 
ceeded seven feet as gigantic. | Living giants have cer- mai 
tainly been seen who were somewhat taller; but the 
existence of those who greatly surpassed it, or were 
double the height, has been inferred only from remains 
discovered in the earth, and’not from the ocular testi- 
mony of credible witnesses. Were we.to admit what 
-has been reported on the subject, there’ would be no 
bounds to the dimensions: of giants; the earth would 
seem unsuitable for them to tread upon. Thus=Strabo 
speaks of the skeleton of a giant 60 cubits in length, 
found near a city in Africa now called Tangier ; and 
without bestowing due.reflection on the im ility 
of the fact, it is ascribed to Anteus, a reputed 
‘sovereign of Mauritania, whose very existence is still 
more problematical, The same observation will apply 
to another skeleton 46 cubits in length, alluded to — 
Pliny, which was exposed by the overthrow of a moun- 
tain in Crete by an earthquake. \In the year 758, du- 
ring the darker ages, we are told, that at a place called 
Totu in Bohemia, a skeleton was found» whose head ~~ 
could scarcely be compassed by the arms of two men, __ 
and whose legs, thie are said to have been kept a 
long time in the castle, were 26 feet long. Possibly 
this last measurement belongs to the entire skeleton ra+ 
ther than to a part of it... Simon’ Majolus relates, that 
in the year 1171, a skeleton 50 feet long was discover- 
ed in England in consequence of a breach made by a 
river ; but we are not aware that his account, which is 
in these words, has ‘any corroborative testimony. Lon 
ge ante Fulgost seculum,annis plus lrecentis; vanno scilin 
cet 1171, in Anglia, illuvione fluminis rétectee sunt humati 
olim hominis ossa, adhuc ordine’ composita. Longitudo 

in ily. 

totius corporis inventa est longa ad $ 
In the aad 1516, the sialtkon Saint 30 
is reported to have: been found near ino i 
The skull was as’ large as RL EEL and each of 
teeth weighed five ounces, whi rio be remarked _ 
in passing, is not a tenth as hea “as the reputed 4 
tooth of the gigantic ‘king of Bashan. Ta the same 
island, other remains of a giant 30 feet:-high were dis- 
covered in 1548, and:two: years afterwards, those of a 
third, whose height.attained 33 feet. Instead: of these 
being entire skeletons, however, it is infinitely more 
probable that they were only detached fragments of 
bones, mre conjecture enlarged the wanting parts to- 
the size which is ascribed to the whole bodys.) ¢) 

Florus, the, Roman: historian, in narrating a battle 
between Marius and the Teutones, at the foot of the 
Alps, describes the king of that people as of. € 
‘stature. Certe rex ipse Theitobochus, guatertios, se= + 
wet equos transire ae viz. unum quum fugerit, as- 
cendit: proximoque in saltu comprehensus insigne specta- 
culum triumphi hii, quippe vir proceritatis eximiee super 
trophwa ipsa eminebat.« ‘The first part of the sentence 
-is obscure, but the historian’ in 'the rest apparently in~ _ 



» and having a head of enormous dimensions. 

Ry se GTAN TS. 
Been enak enecokia eattieel woke that 

at the triumph ~ of the consul.’ In the year 1613, the French journals 
ing near the , that while some workmen were 

12 feet wide, and ei 

pre omer 254 feet lo 10 feet. broad s ne , 254° feet long, 10 feet across 
the matte ogra five feet dens from back to breast. 
Each of the teeth was the size of an ox’s hoof, and the 
leg bones were four feet long. These bones continued 
‘to be exhibited for some time as the identical remains 
of the Teutonic king mentioned by Florus, and carried 
‘under that name ‘through Flanders into England. A 
«onvent of Dominicans-at Valence, in Dauphiny, lately 
had part of a haman leg bone, and articulation of the 
knee, found near the banks of the stream Morderi, 
which they affirmed belonged to a certain tyrannical 
‘giant, Bucant, 22 feet high. He lived on a mountain, 
and was slain by one of his own vassals, the Count de 
Chatillon ; but to perpetuate his immense. stature, the 
monks preserved a painting of him in Fresco. Rio- 
land, a celebrated anatomist, is saideto have written a 

specific account, in 1614, of the discovery of a tomb 
-in the suburbs of St Germains at Paris, which contained 
‘the remains of Isoret, a giant 20 feet in height. But we 
shave understood that the same physician called in ques- 
‘tion the identity of the bones as being-of a human sub- 
ject, which were exhibited for those of the Teutonic 

ing. It is recorded, that in the course of digging a 
ditch at Rouen, near the Dominican convent, in the year 
‘1519, a tomb was found, with a plate of copper in- 
scribed: “ In this tomb lies the noble and) puissant 
lord, the Chevalier Ricon de Vallemont and his bones.” 
‘The tomb contained a skeleton whose skull held a bu- 
‘shel of corn, and whose leg bone, about four feet long, 
reached up to the girdle of the tallest man in company. 
‘Platerus, a physician, declares, that at Lucerne he saw 
real:-human bones of a 
feet high; and it is calculated, that in the preceding in- 
oars we Chevalier can marae scarce more than 
a foot shorter... A voyager to the Canary Islands speaks 
‘of the body of one or he ancient Ghanelies in’ a ca 
vern in the Peak of Teneriffe, as being 15 feet long, 

Several 
igators te the Straits of Magellan, both foreigners na 

and Englishmen, affirm, that on examining graves at Port 
+ Desire, they found human skeletons ten or eleven. feet 
in length, and on passing somewhat farther to the west- 
‘ward, -as appears, other bones, in no. respect inferior, 
were discovered. We shall say nothing of the giants 

to’ by Olaus Magnus, who, independent: of 
men, says that a woman was found who had been 
-killed -by a wound. in the head, clothed. in a. purple 

cloak; 50 cubits in length, and four in nadie be 
‘tween the shoulders: Reperta est puella, in capite vul- 
nerata, morta,  induta chlamy rpurea langitudinis 
cubitorum quiy inta, latitudinis pl humeros quatuor. 
But if we are to confide in-history, here are examples 
of gigantic human remains, progressively decreasing 
from: 60 cubits to 10°feet as the. height of the living 
being. Whether the historians were competent judges 
of the fact they relate, is a different enquiry; few, how- 
ever, will hesitate to reject the. gigantic skeleton spoken 
of by Strabo, ascribed to Anteus; or that supposed to 
‘be the body of Orion, exposed by the dislocation of 
the Cretan mountain, The existence of enormous giants 

who must have been 19 . 
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is conjectured from nothing but their remains, and it 
is extremely doubtful if there be authentic accounts of 
any living giant having been seen. whose size exceeds 
the lowest term of the remains we have quoted. . 

» The ancients acquaint us, that in the reign of ‘Clau-, 
dius, a giant named'Galbara, 10 feet high, was brought 
to Rome from the coast’ of Africa, An instance is,cited 
by Goropius, an author with whom. we are otherwise 
unacquainted, of a female of equal stature... A certain 
Greek « sophist, ‘Prowresius, is said to, have been’ nine 
feet in height. Julius Capitolinus affirms, that Maximi- 
nian the:Roman emperor was eight feet and a half: 
there was a Swede,’ one of the life guards of Frederick. 
the Great, of that size. M. Le Cat speaks of a giant 
exhibited: at Rouen, measuring eight feet and some 
inches; -and we believe some have been seen in this 

0 ; within the last 30 years, whose stature was 
not inferior. In Plott’s History of Staffordshire, there 
is an instance of a man of seven feet anda half high, 
and another in Thoresby’s account of Leeds, of seven 
feet five inches, Examples may be found elsewhere of 
several individuals seven féet in height, below which, 
after the opinion of the ancients, we may cease to con- 
sider men gigantic. A porter belonging to the Prince 
of Wales, commonly called Big Sam, though long es- 
teemed of much larger stature, we believe proved to be 
only six feet ten inches. Entire families sometimes, 
though rarely, occur of six feet four, or six feet six inch- 
es high. 

From all this we may conclude, that there may have 
possibly: been seen some solitary instances of men who 
were ten feet. in height; that. those of eight feet are 
extremely ‘uncommon, and that even six feet and a half 
far exceeds the height of men in Europe. Neither, as 
-we shall afterwards explain, is there any reason to sup- 
pose that the human race has degenerated with the pro- 
gress of time. But first let us say a few words on a 
subject which has excited much controversy, the exist- 
ence of a nation ‘of giants on the continent of South 
America. 

The earlier, navigators towards the Straits of Magel- 
lan and the neighbouring coasts, soon remarked the ex- 
traordinary size of the natives repairing to the coast ; 
and.in the narrative of Magellan’s own voyage, is an ac- 
count of the first Patagonians, so,called by the Portu- 
guese in allusion toa long measure, who came on board 
a European vessel: The strangers were also.visited by 
others displaying the same good nature, and those pro- 
perties. which still characterize the inhabitants of the 
coast ; they were pleased with every thing they saw ; 
the shackles with’ which Magellan prepared to make 
them prisoners, they took for play-things, and inno- 
cently allowed themselves to be fettered, and carried 
into captivity from a barbarous curiosity. Sir Rich- 
ard Hawkins, and Nodal, a Spanish navigator, de- 
-scribe the natives of the coast as a head taller than 
Europeans, and of such stature that the crew of their 
vessels called them giants; and Sir Thomas Caven- 
dish, speaking of those at Port Desire, says one of 
their feet measured eighteen inches long. The Spa- 
niards also, who had formed settlements in South Ame- 
rica, seem. to have been acquainted. with a tribe of 
large stature ; and a woman, who had.been many years 
in captivity, returned with an account of a whole army 
of giants. Still there was but a very imperfect know- 
ledge of their history in Europe, until the public curi- 
osity was roused, by the-narratives of the English. cir- 
cumnayigators, between the years 1760 and 1770; for 
the preceding notices of Turner, who said he had 

‘ Giants. 

Gigantic 
tribes still 

exist. 

Patagoni- 
ans. 
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Giants. seen a giant 12 feet high on the coast of Brazil, and of 

Patagoni- 
ans. 

“Many r 

Knivet who had seen a youth 13 spans in height, at- 
tracted no attention. In the year 1764, Commodore 
Byron visited the coast of Patagonia, and, in describing 
the inhabitants as of gigantic stature, concluded from 

his own size, that they could not be less than six, feet 
and a half, or seven feet high ; but he did not measure 
any of them. This omission, however, was supplied by 
Capt. Carteret of the Swallow sloop of war, which reach- 
ed Cape Virgin Mary near the eastern entrance of the 
Straits of Magellan in 1766. Whten he went ashore, 60 
or 70 of the natives had assembled, and the number 
continually increasing, had augmented next morning to 
several hundreds of men, women and children. _T. 
were a fine race of people, their features large, with to- 
lerably clear complexions and long black hair; and on 
measuring the size of many, Captain Carteret found it in 
general from six feet to six feet five inches high ; some 
were six feet seven inches, but none taller. This 
proves the hazard of conjecture, for Mr Charles Clarke, 
who had accompanied Commodore Byron, concludes, 
that of about 500 people, there was hardly a man less 
than eight feet high, most of them considerably more, 
and some who certainly attained the height of nine 
feet, if not above it. The women also, he infers, were 
from seven and a half to eight feet. Except with re- 
gard to the lieight, the accounts of Captain Carteret 
and Mr Clarke coincide; but Captain Wallis farther 
corroborates the words of the former. Jn the course of 
several interviews, he found by “ measuring rods,” that 
the tallest man among the Patagonians was6 feet 7inches 
high; that several were within an inch or two of that 
height, but the ordinary size was from 5 feet 10 inches to 
6 feet. Both sexes were clothed in skins, and so much 
alike, that at first sight it was noteasy to distinguishthem. 
Their manners were mild and courteous; they had a 
ready na ates and were extremely intelligent. 

e horses of the Spanish breed, fourteen or 
fifteen hands high ; and it appeared their residence was 
inland, not on the coast. Mr Clarke seems aware, that 
the credibility of his relation might be called in ques- 
tion: Captain Carteret’s was written very soon after 
the interview, and was accompanied with regrets, that 
the orders of his commanding officer were of such a de- 
scription, as to preclude a more familiar intercourse 
with the Patagonians. We call them Patagonians, in 
coincidence with the name bestowed on them by their 
earlier visitors ; but their proper appellation is Tehuels, 
or Tehuelhets,—as we learn from a missionary who re- 
sided many years in the country, and whose remarks 
will probably solve the difficulties which have been ex- 
cited by the accounts of transient navigators, The 
Tehuelhets occupy a mountainous tract of South Ame- 
rica, intersected by deep vallies, and wanting rivers of 
considerable size, bounded on the east by a vast desert, 
and on the north by a tribe called Chechehets. Their 
stature rarely exceeds seven feet in height, and often 
does not reach six feet. About forty or fifty years ago, 
they had a chief seven feet and some inches high, with 
whom the missionary Mr Falkner was well acquaint- 
ed ; but he affirms, that he never saw any Indian above 
‘an inch or two taller; that is, we conceive, seven feet 
and a half. The brother of this chief did not exceed 
six feet. They are a strong well made people, not so 
tawny as the other Indians, and some of their women 
as white as Spaniards: They are restless and nomadic, 
+ apr mounted on horseback, and always in motion. 
Another tribe, or, as some suppose, a different division of 
the same tribe, called Puelches, dwells on the western 

NTS. 
side of the continéstt, where Jerendoa by the stellt of 
Magellan on the south. y are very large, seve 
being nearly seven feet six inches high. One branch of “ 
the tribe Huilliches, in the same vicinity, is mi 
ted Great Huilliches, from their lar, rstature ; and the 
Chechehets are tall and stout, like neighbours the 
Tehuelhets, but speak a different dialect: and both ac« 
knowledge the Levuches, of whom we have no particu- 
lars, as their head, Most of those tribes are equestrian; 
but there is one called Yacanacunnees, or , foot-people, 
because they always travel on foot, and have no horses . 
in their country. Many concurring circumstances tend 
to prove, that the Patagonians of the older authors, and 
also of more recent regan are the various races of 
South Americans now described, though at this day 
greatly reduced from their former numbers. Larger 
stature, personal appearance, courteous disposition, a 
nomadic life, and a variety of peculiarities, are common 
to both. Thus it seems undoubted, that certain tribes 
of mankind exist on the South American continent, 
whose size considerably exceeds the common stature of 
mankind, that they might reasonably be esteemed i 
when compared with their Portuguese or Spanish visi« 
tors, who probably were of very ordinary b casaee hd 
but that the extreme height to which the tallest reach 
at present, does not exceed seven feet anda half. We 
read, that the ancient Germans, Gauls, and Caledo- 
nians, were men of great bulk and strength: magna 
corpora et tantum ad impetum valida,—as expressed by 
the historian of Agricola, Had these nations been pre: 
served pure, and without intermixture, perhaps 
stature might have been preserved. also: Yet. it is 
scarcely to be denied, that the stature, or at least the 
strength, of mankind, improves with civilization. The 
savages of no part of the New World, if we except the 
Patagonians, of whose powers we have never obtained 
a comparative view, are equally strong as the inhabi- 
tants of Europe; and it has been aseertained, that the 
natives of Great Britain are individually the strongest 
of all the human race hitherto known. The warmer 
climates, as well as those where extreme cold i 
are equally unfavourable to strength and stature; and 
each seems to have a decided influence on the mind: 
It is within the temperate regions of the earth, that na- 
ture has endowed mankind with the most distinguished 
mental and personal energies. 

From all that has hitherto been explained, the solita- 
ry instances of gigantic stature occurring in Europe, as 
well as uncommon diminution of the human size, ought “ 
to be assimilated to that species of monstrosity, where 
the aberrations of nature tend either to excess or defect. 
Symmetrical giants are seen, it is true, though very 
rarely, and also symmetrical dwarfs; but more genes 
rally there is some disordered organization in their 
sons, particularly in the head and extremities, These 
are small in giants in proportion to their other mem- 
bers ; but the head of dwarfs is almost invariably very 
large. Giants are seldom endowed with at bua power 
or mental energy: the period of life is, for the most 
part, abridged in dwarfs, Nature seems to languish in 
poet sca aie of both, but more conspicuously in re« 
gard to the former: They. want strength, and are defi- 
cient in courage ; nay, it is ‘said, that on some extraor- 

i oceasion, when several dwarfs and giants were 
assembled at Vienna, a quarrel ensued, and one of the ~ 
dwarfs fought a giant to considerable advantage. _ Did 
we not view these beings as mere’ tions, the scale 
of disparity in the human stature ‘would ‘not be so li- 
mited as is wont to be supposed. The difference be- 



- it has 

A 
dren of ordi parents ; and their descendants, in- 
stead of resembling themselves, resemble their fore- 
fathers. Besides, all the other members of their own 
generation are usually of the common size. Never- 
theless, with tions, the human race, as 
that of other animated beings, may be improved ; of 
which a notable + aearie said to exist at — “4 
oy wemesy of a very grenadier regiment form 
by Frederic. Thus the stature of an entire tribe may 
be preserved, as in South America. In Europe, it is 
observed that men of the | dimensions are gene- 
‘rally of fair complexion, but that their muscles are soft, 

their pulse slow and languid. 
There are several reasons why mankind have been 
‘one to believe in gigantic nations, First, among the 

Rees, from its being recorded in scripture ; secondly, 
from the m ies and fabulous histories of the 
Greeks and Romans; thirdly, from the discovery of 
enormous bones in the earth, belonging to no existin, 
race of animals in the place where they were found. 
This last has been deemed one of the strongest confir- 
mations ; and unquestionably, without due considera- 
tion, it might the most incredulous, Suetonius 
tells us; that in the time of Augustus huge bones were 
shewn as those of former races of men ; and St Augus- 
tine reasons on the existence of giants before the de- 
luge, from observing a tooth an hundred times exceed- 
ing the common size on the shores of Cilicia. At the 
present times, bones of immoderate dimensions are fre- 
quently dug out of the earth, which it has been reser- 
ved for modern anatomists to prove are those of extinct 
animals, instead of gigantic men. But it is not sur- 
prising, if, in the ages of ignorance, they were sup- 
posed to be such; and even now, osteology is so little 
understood by the vulgar, that few can tell, on the 
first discovery of a bone or a fragment of it, whether 

toa man or an animal. Those enor- 
mous skulls or leg-bones, which would have created a 
race of giants sixteen or twenty feet high, have there- 
fore been the relics of elephants, or of*some of those 
extinct animals, whose dimensions surpassed those of 
any which at present inhabit the known world. 

is no evidence whatever, that the modern tribes 
of mankind have degenerated in size. The catacombs 
of ancient Egypt and Palestine ; the cenotaph, if it be 

- such, in the great pyramid ; the tomb of Alexan- 
der the Great, are all calculated for bodies of ordinary 
imensions. The truth is still more satisfactorily estab- 

lished from the niummies which are yet withdrawn 
from their subterranean receptacles in Egypt, and the 
caverns of the Canary Islands. In the most ancient 
sepulchres of Britain, those apparently anterior to the 
introduction of Christianity, no remains are discovered 
which indicate the stature of the inhabitants than 
our own. In part of the world, domestic imple« 
ments and ornaments, many centuries old, are 
obtained from tombs, from bogs and mosses, or those ci« 
ties overwhelmed by volcanic eruptions, which would be 
ill adapted to a gigantic race of ancestors. See Philo- 
Pepe Transactions, vol. xxxiv. and Ix.; Journal dé 

ique, 1778; Hawksworth’s Voyages, voli i. ii. ; 
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Kircher, Mundus Subterraneus, lib. viii. ; Cuvier, Osse- Giant's 

mens Fossiles ; aoray Magius, Miscellanea ; Flo- heway 
rus, lib, iii. cap. 3.; Pliny, lib, viii. cap. 16. ; Augus- 
tine, De Civitate Dei. (c) 
GIANT’s Causeway. To traditionary ignorance 

we may safely attribute a name, by which a basaltic 
— of the coast of Antrim has been distinguished, 
in M‘Coul, or, as he is classically denominated, Fion 

Mac Cumhal, desirous to punish the daring inroads of the 
Scots, resolved to 

*¢ Bridge the ocean for the march of war.” 
: DruMMOND. 

And as all the heroes of his standing were either gods, 
demigods, or giants, we cannot be surprised; that an 
appearance bearing such close resemblance to artificial 
combination, should have been attributed to one or other 
of these agents. 

The Giant's Causeway must not be limited to the 
icular mole or quay to which the traveller is con- 

cted, when he approaches the coast from Bush Mills, 
the usual resting- a It extends, as we have already 
observed under the article Farrueap, throughout the 
whole of Bengorehead, from Port Moon on the east, to 
Port na Ganye on the west ; a district of coast extend 
ing to more than a mile and a half in a direct line ; and 
in every part of it, deeply indented with the most beau- 
tifully diversified bays. 

Upon approaching the Causeway, the tourist is sure 
to be assailed by a host of ragged natives, whose at~ 
tentions it is utterly impossible to get rid of: he must 
therefore quietly submit to take a few of them into 
his pay in the character. of guides, in order to defend 
him from the importunities of the rest. Accompanied 
by these unwelcome guests, he is conducted down a 
steep path, which was formed at a great expence by 
Shie-ae Earl of Bristol, Bishop of Londonderry, to a 
natural mole which projects considerably into the sea ; 
and here he ‘is told, Sat this is the Giant's: Causeway. 
The impression which generally follows is something 
like disappointment, so much has been heard, and’ con~ 
sequently so much expected of the place. This feeling, 
however, is only of a momentary nature ; for the mind 
has no sooner time to reflect on 
of an object with which nature seems ly to have 
sported, in order to baffle the feeble intellect of man- 
kind, than wonder and delight replace the apathetic 
feeling, which had nearly produced an ejaculation of 
discontent. 

This mole or quay is entirely composed of basaltic 
columns : it is part of an immense bed, which here dips 
into the sea, and rises, as it is traced eastward, until it 
reaches a height of 200 feet above the level of the sea. 
These columns are arranged perpendicularly, and so 
accurately: fitted into each other, that the point of a 
knife is not to be introduced between them, excepting 
where the seams have been opened by the action of 
the weather. This collection of columns extends from. 
the base of the cliff into the sea about 725 feet, 
part of it at low water being still covered. It is di- 
vided into three parts, which are denominated the 
Great, the Middle, and the Little Causeway. These 
separations are occasioned by two parallel dykes, which 
traverse the columns in a northern direction ; and to 
these perhaps the preservation of this mole is to be 
attributed; for although they are excavated, and 
worn down on the surface, still they remain firm at the 
base, and afford an immoveable support to the columns. 
These are of all shapes, from the triangular prism to 

admirable symmetry - 
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Causeway. multiplicity of forms which present themselves are very 
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gures of nine sides. It is seldom that any among the 

symmetrical, those-of the pentagon and” hexagon are 
most common; and they sometimes, though’ rarely, 
occur perfectly equilateral. In the highest part of the 
mole, the columns are*from 25 to 30 feet in length; ex~ 
tremely straight and well proportioned: to this place 
the name of the Loom has been given. The prisms 
aré wonderfully sharp in the angles, and present the 
very curious phenomenon of articulation throughout 
their whole extent. _ This articulation is not performed 
by a simple section of the column, but the joints are 
let into each other in the manner of the ball and soc- 
két, so that the angles of the under joint extend in 
the form ‘of triangular projections, over those of the 
one above'it.. These projections, or spurs as'they have 
been denominated, are easily detached; and in some 
places, particularly among the columns at the Organ a 
iittle east of the mole, where they are 45 feet in height, 
this mutilation renders the articulation particularly re- 
markable. The joints are from eight inches in length to 
a foot and a half, and sometimes even two, feet; they 
are often longest towards the bottom. In diameter, the 
columns may average about 16 or 20 inches ; they are, 
wonderfully uniform in this respect ; those of a triangu- 
Jar and-square form are very rare, as ‘well as those of 
nine ‘sides. 

The height of the cliff which overhangs this mole, 
is about 330 feet above the level of the sea, and va- 
ries:from that to 400 feet, which is the elevation of 
Pleskin, one of the principal promontories towards the 
eastern extremity of this basaltic district. . This por- 
tion of the coast is deeply indented; each little bay is 
denominated a port, and distinguished by its particular 
name, as Port Nofer, Port na Spania, &c. and alon 
the whole coast the basaltic formation is beautifully ex- 
posed to view, in one of the most magnificent facades 
perhaps in the world. In some of the promontories, the 
ranges of columns placed over each: other, and separated 
by amorphoustrap, extend to the number of four or five. 
This’ is particularly the case in the great headland 
which bounds the east side of Port na Spania. At Port 
Pleskin, the visible ranges of columns. are only two, 
but here they are magnificently displayed, and on a 
larger scale than in any other part of the causeway. 
The number of beds of trap: are altogether about 16, 
partly very soft amygdaloid mixed. with much zeolite, 
and partly irregular prismatic basalt. , These are here and 
there interspersed with beds of bright red ochre ; on 
one of which, at an elevation of about-200 feet from 
the sea, the first bed of columnar basalt rests, measuring 
about 44 feet in thickness. On this a bed of irregularly 
prismatic basalt lies, 54 feet thick; and on it another 
colonnade, still more magnificent than the first. 

Pleskin is the highest elevation of this basaltic dis- 
trict; from it the beds all dip to right and left, and 
that which we have just mentioned, as resting ona 
surface of red ochre, 200. feet above the level of the 
sea, on the west, sinks below its surface at the mele, 
which in fact is merely a portion of it, and on the east 
it disappears in the middle of Port Moon. The view 
fromthe summit of Pleskin, is ene of the most im 
sing that can be imagined ; the series of headlands, which 
are seen in perspective from this point, form one of the 
grandest pictures of coast scenery, that it is possible to 
conceive. J 

The,substance of the columnar. basalt is extremely 
gompact, of a dark iron grey colour, fine grained in the 
texture, and conchoidal inthe fracture, with sharp- 
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edged angular fragments. It is totally different from 
the substance of which Paithied is composed ; and 'per- 
haps we could not point out where the distinction be- 
tween basalt) and’ nstone ‘is better defined, than — 
at Fairhead and the Giant’s\Causeway. The blocks or — 
joints are extremely sonorous. ‘Small piec ofcalcedony, 
fine semi-opal, and even precious opal, have been found — - 
imbedded in it: -it is occasionally cellular, and in some __ 
places presents the very singular phenomenon of contains — - 
ing fluid water; a circumstance which may be observed © 
in the columnar basalt that occurs in a quarry not 
far from the summit of Pleskin. This fact has been ‘urs 
ged by Dr Richardson as an incontestible proof of the 
impossibility of basalt being of igneous origin; but the 
theorists on that side of the question have no difficulty’ 
in accounting for it; we may remark, however, with 
regard to the value:of the fact itself, that it cannot be‘of 
much consequence; for if pieces of the stone»be rea 
moved for a tirne from the quarry, water-will no longer 
be found inthem, having made its’ 3; hence, if 
the stone be sufficiently porous to admit of ee 
of the fluid, it cannot be denied that water may also be- 
admitted through the same channel. 5. 5/0) = 
The Causeway has onie considerable advantage over its 

rival Staffa, being much more accessible ;-itsis distant’ 
about six miles from Colerain, between which and Bel= 
fast there is a mail-coach communications 9.» > 

See the Rev. Mr Dubourdieu’s, Statistical mictose ¥ % 
Antrim ; Dr Hamilton’s Letters on the Coun ¥ 
trim ; the Giant's Causeway, a Poem, by W. H. : 
mond, D.D. ; the Rev. Richard Pocock’s Account of the 
Giant’s Causeway, in the Phil. Trans. 1747-8; volwxlv. 
page 124; and -Dr Richardson’s Paper on the basaltic 
country in Ireland, inthe Phil. Trans. 1808, vol. xcviii. 
p- 187. (s..N.) ‘ i 
GIBBON, Epwarp, Esq. celebrated for the. Ice: 

and depth of his literary and historical works, was the 
first child of the marriage of Edward Gibbon, Esq.and 
Judith Porten. He was born at Putney in the 
of Surry, on the 27th of April O.S.1737. His ma- 
ternal grandfather was Mr James Porten, a London 
merchant. By the father he was descended from John 
Gibbon, who is recorded to have been the marmorius 
or architect of Edward II]. The strong and ‘stately 
castle of Queensborough, which guarded the entrance of 
the Medway, was a monument of his skill, and obtain- 
ed for him the reward of a hereditary toll.on the pas- 
sage from Sandwich to. Stanar, in the isle of Thanet. — 
The family was at that time possessed of lands in Kent, 
and the elder branches continued to, ss them with 
out much alteration till the present time. Our author, 
who was descended from a younger branch of the fami- 
ly, counts among his kindred several individuals of rank, 
learning, and political eminence. He-was the only sur= 
viving member of a family, consisting of six sons and 
one daughter, all of whom, himselfonly excepted, were 
snatched away in infancy. , In his Memoirs of himself, 
published by his friend Lord Sheffield, he makesuse of 
the following tender expression of his Ppeeria 
five brothers, whose names maybe found in the parish, ~ 
register of Putney, I shall not pretend to lament; but — 
Jrom my childhood to the present hour, Ihave meen ae 
sincerely regretted my sister, whose life was somewh 
rolonged, and whom I remember to have seen an ami= 

able infant.” His own constitution was so : 
feeble even from his birth, that, anticipating his early 
loss, his father’s prudence had the name of ward re~ j 
peated in the baptism of each of his sons, that this here-. 
ditary appellation might assuredly belong to the heir, 



to aay that such a succession of melancho- 

ds historian acknowledges, with grateful 
warmth, that even the maternal office was supplied by 
his aunt Mrs Catherine Porten, to whose gentle and un- 
remitted assiduities he does not hesitate to ascribe the 
screeners sar seepw acelin nang 

ter in a very amiable point of view. 

years of his death, he enjoyed an extraordin 
and uninterrupted course of health. In his pont A 
sery lessons, and at the day school at Putney, he shew- 
ed some quickness of apprahension, and such a readiness 
in arithmetical exercises, as leads him to ag that, 
had he persevered in such studies, he might have ac- 
quired eminence as a mathematician. At the age of se- 
ven, he was committed to the care of Mr Kirkby, a do- 
pore tutor, who ea with him eighteen months, 

id taught him, amo er things, elements of 
ve 5 "F Gibbon was sent in his 

ninth year to the mar school of Kingston-u 
Thames, where i Sua continued one among Secevtof 
boarders for two years, (with the exception of intervals 
occasioned by illness and vexations,) and from which 
he was removed home in uence of the death of 
his mother. As his grandfather Mr Porten’s house at 
Putney was near his father’s, he again enjoyed the so- 
ciety and kindness of his beloved aunt; and having ac- 
quired some taste for reading poetry and romance 
while at Kingston, she encou his taste, and sw 
plied him abundantly with books from her father’s li 
raty. Some months having thus elapsed, Mr Gibbon, 
senior, finding himself inconsolable for the death of his 
wife, removed from Putney, where every object was 
associated with afflicting remembrances; to the rustic 
and retired residence at Buriton, in Hamp- 
shire. Soon after, Mr Porten’s affairs fell into disorder, 
s0 that he judged it prudent to abscond for a time. Mr 
Porten’s unmarried daughter, Catherine, now found 
herself destitute, and ly with the design of being 
independent, but chiefly actuated by the motive of su- 

i ing her n 's education, and watching 
over his health, she resolved to open a boarding house 
for Westminster school ; and she and her young charge 
removed to her new house in College street, in Janua- 
ry 1749. In the autumn of 1750, she accompanied him 
to Bath; on account of his bad health, where her own 
avocations fini ime pelled her to leave him under the care of 
a faithful : 

After various changes of place, and the complete es- 
tablishment of his health, Gibbon was entered a 
man commoner of Magdalen College, Oxford, in April 
1752. At this ancient and far-famed seat of learning, 
he passed fourteen months, which, with bitterness of 
spirit, he declares to have been the most idle and un- 

le of his life. For this he does not blame himself, 
he declares he had now a keen appetite for know- 

ledge; but the relaxed discipline and customs of the 
university. He describes it as a place in which a 

man may keep terms, x Aa money, and acquire 
Bad fabits, hat ly unfit for stimulating genie to 

' exertion, or promoting the attainment of knowledge and 

which he 
some of the agent arenes ane reotiagg 4 m was the . : 
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comedies of Terence; and while he admits that some Gibbom 
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colleges may be better regulated than that to which 
he rs ie that many ones men have been edu- 
cated there, and that some practical improvements have 
been adopted since his time, ‘he still insists on the ne~ 
cessity, at the same time that he admits the difficulty of 
a great reformation. He even complains that his moral 
conduct, and religious instruction, were completely ne- 
glected; and that, without a single exhortation or lesson, 
e was left, by the dim light of his catechism, to grope 

his way to the chapel ee 2 communion table. His se- 
dentary. habits, atid infirm health in early life; had led 
him to indulge in desultory reading ; and though his 
father was a man of the world, who cared little about 
religious controversy, yet his pious aunt had taken 
pains to instruct him, and had encouraged him to ask 
questions and se objections, which she was not 
always well qualified to answer. At Oxford he read 
with avidity certain of the writings of Parsons the 
Jesuit, and of the learned and profound Bossuet, in de+ 
fence of the doctrines of the Catholic faith, and having 
formed an intimacy with a young man of the same col+ 
lege to which he belonged, who had imbibed opinions 
favourable to the Church of Rome, he actually became 
a proselyte, and with the zeal of a martyr he went to a 
Catholic priest in London, renounced the Protestant 
faith, and was admitted into the pale of the Romish 
church. 
He then wrote along letter to his father, explanatory 

of his new profession, and the’grounds of it. His fa« 
ther, equally indignant and amazed at the intelligence, 
somewhat imprudently spoke of his son’s change of re« 
ligion, and the gates of Magdalen College were thence« 
forth shut against him. This only added zeal to the 
faith of the young disciple, and his father, after much 
deliberation and sorrow, determined to exile him for 
some years from his vative country, and to fix him at 
Lausanne in Switzerland, under the roof of Mr Pavil- 
liard, a Calvinistic minister, in the hope that his errors 
would be corrected. Thither young Gibbon accord- 
ingly went, rejoicing that he was counted worthy to 
suffer for what he deemed the cause of truth. In his 
new situation, he enjoyed few of the comforts, and none 
of the luxuries to which he had been accustomed. His 
accommodation was mean, and the economy of the 
house by no means suited to the elegance of an English 
taste. et he soon became not merely reconci to, 
but even pleased with his situation. The conversation, 
the books, but above all, the kindness and confidence of 
his amiable host, promoted his intellectual improve- 
ment, and his happiness. His mind too was amply 

tified in its appetite for religious controversy ; and 
onsieur Pavilliard, who, in his letters to Mr Gibbon, 

senior, extols the progress of his pupil, informs him 
from time to time of the tenacity with which he held 
his opinions, and the obstinate perseverance with which 
he debated every point of his faith. At length the va« 
rious articles of the Romish creed vanished like a dream, 
and after full conviction, he was a communicant om 
Christnias day 1754, in the Presbyterian church of 
Lausanné. As this forms a most im: t part of Mr 
Gibbon’s life, and as it tends ht —_ i - on the sub« 

uent ticism which too ly is writings, 
we ave dete more fully on it than we should other- 
wise have done, The following oracular sentence con- 
tains the only allusion which he himself makes to its 
influence on his opinions. “ It was here that I sus~ 
pended my religious ‘inquiries, acquiescing with impli 
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cit beliefin the tenets and mysteries which are adopted 
by the general consent of Catholics and Protestants.” 

The incident next in importance, which distinguish-. 
es Mr Gibbon’s residence at Lausanne, was the honour- 
able attachment which he formed for the accomplished 
Mademoiselle Susan Curchod, the daughter of an ob- 
scure Protestant clergyman in the neighbourhood, The 
lady favoured his addresses, but they were opposed by 
his father,on whom he found himself completely de- 
pendent, and to whose veto he submitted with a degree 
of apparent sang froid, not easy to be explained consist- 
ently with the professed warmth of his affection. This 
interesting female attained afterwards a melancholy 
eminence as the wife of Neckar. As the sensitive Rous- 
seau speaks in terms of keen disapprobation of the’ con- 
duct of Gibbon on this occasion, it is fair to state, that 
the latter afterwards renewed his intimacy with her as 
the wife of the celebrated ex-minister, and lived for 
many years on a footing of easy-and affectionate fami- 
liarity with herself and her husband. 

At length, after an absence of nearly five years, he 
was permitted to return to England about the bi 
ning of summer 1758. . In: the interval, his father had 
formed a new connection by marriage, and our learned 
stranger was received with a degree of kindness which 
filled him with satisfaction, After two years passed in 
study oramusement, his father and he rashly offered 
their services in the Hampshire militia, in which they 
were appointed major and captain, and kept under 
arms and in constant service for nearly two years. Du- 
ring this time, young Gibbon, though deeply disap- 
ointed at the sacrifice he had made, and of which he 
ad by no means anticipated the extent, endeavoured to 

acquire a knowledge both of the art of war and of Bri- 
tish tactics, and acknowledges, with great honesty, that 
* the captain of the Hampshire militia has not been use- 
less to the historian of the Roman empire !” 
When at Lausanne, he meditated, and began, the com- 

position of a small work, entitled Essai sur Etude de la 
Literature, which he finished in England, and publish- 
ed, with a dedication to his father, in 1761. This work 
was written in French, a language in which his daily 
habits of conversation and study when at Lausanne, 
had rendered him more adroit than in his vernacular 
tongue. ~ His chief object in this coup d’essai, was to 
revive on the continent, and especially in France, the 
decaying taste for the languages and literature of Greece 
and Rome. This juvenile production was well received, 
both at home and abroad. _ After the peace of 1763, he 
again went to the continent, and on his way to ‘his fa- 
vourite Lausanne he visited Paris, where he remained 
for three months, and_ was introduced to the acquaint- 
ance of D’Alembert, Diderot, and many other of the li- 
terati of the day. Having passed through Dijon and 
Besancon, he arrived at Lausanne in May 1762, and, 
fascinated with the renewal of the scenes, studies, and 
associates of his early years, he remained there till the 
following spring. Having prepared himself, by exten- 
sive study, for a projected tour through Italy, he set out 
in April 1764, and going by Parma and Florence, pro- 
eeeded through Sienna to Rome, on entering which re- 
nowned city he was almost overwhelmed with emo- 
tions of enthusiasm. It was at Rome, on the 15th of 
October, that, as he sat musing amidst the ruins of the 
capital, while the bare-footed friars were singing vespers 
in the Temple of Jupiter, that, as he informs us, he con- 
ceived the idea of writing the Decline and Fall of the 
Roman Empire! He proceeded south to Naples, re- 
visited Rome and Paris, and arrived at his father’s house 

in June 1765. Every spring he attended the monthly  Gik 
meeting of the militia, and was promoted to the rank of 
lieutenant-colonel commandant. Wearied with the de- 
tails of this service, he resi his command in’ 1770, 
An annual visit at Buriton, from his much-loved friend 
M. Deyverdun of Lausanne, formed the most agreée- 
able enjoyment of his life cuter period ; and, with. 
the aid and encouragement of that learned and’e 
scholar, he proceeded some length in preparing a/his- 
tory of the rise and progress of liberty and in ence 
in his adopted country, Switzerland, - The great diffi- 
culty of. procuring materials, and his ignorance of the, 
German language, induced him to desist from the com. 
pletion of this interesting design... In, 1767. and.1768,. 
e in his turn materially assisted, M. Deyverdun in the. 

publication of a work intended. to be annual, entitled,, 
Memoires Literaires de la Grande Bretagne. This work, 
of which the third volume was nearly ready, was’ dis- 
continued, in consequence of Mr Dey verdun agreeing to, 
accompany on his travels as tutor, ayoung friend-of Mr 
Gibbon’s. The next publication of Mr Gibbon, is an, 
able and spirited, but most severe answer to that. chap-. 
ter in Warburton’s “ Divine Legation of Moses,” which: 
represents the sixth book of the Aineid as containing a. 
veiled account of the initiation of Aineas, in the charac~ 
ter of alawgiver, into the Eleusinian mysteries. . This; 
essay was published in English anonymously early. in, 
1770; and the author, with great ingenuity, shews, that 
the sixth book is not an os aay but a fable founded 
on the popular belief, and that there is nota — of 
probability in the hypothesis of Warburton. |The Bi- 
shop and his friends remained. silent under this attack, 

the voice of the learned pronounced that Gibbon 
was master of the field. 7 

The grand project of “the History of the Decline and 
Fall of the Roman Empire,” which had been formed in 
the interesting circumstances already alluded to, was 
ever present to the mind of the author, though its ex- 
ecution was for some time delayed ; and theem 
ment of his father’s affairs, as well as the decline of his 
health, prevented Mr Gibbon from pursuing his studies 
with his usual ardour. In co r auto his father 
died, and during the two,succeedi ears, the arrange- 
ment of his affairs peuple’ aha of his time and at- 
tention. . Finding himself at length comfortably. settled 
in a house in London, furnished with a valuable library, 
and having long prepared for the task, he entered seri- 
ously on the composition of his great work ; and when 
he published the first volume in quarto, his success was 
so great, that the first impression was exhausted in a 
few days, and a second and third edition were speedily 
called for. Letters of compliments flowed in upon him 
from various quarters. . These were speedily succeeded 
by the strictures, attacks, and confutations of those who 
were offended with his 15th and 16th chapters, which 
contain an unfair and insidious account of the rise and 
progress of Chriphansy: The principal assailants were 
Dr Waison, now Bishop of daff, Taylor of Nor- 
wich, Mr Milner of Hull, Lord Hales, Mr Davies of. 
Oxford, and Dr Priestley. That he was much stung 
by these publications, he does not attempt to deny. But 
the only one of them which he answered from the pre: 
was the pamphlet of Mr Davies, because, as Mr Gi 
alleges, he had attacked not so much. the faith as the 
Jidelity of the historian. This answer is entitled, A Vin- 
dication of some Passages in the 15th and 16th Chapters 
ofthe History, -&e. mt if he does not shew great can- 
our in his defence, the praise of ingenuity and learn- 

ing will not be denied to him. After the lapse of a con- 
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siderable interval, the second and third volumes were 
published. ‘The three last volumes, chiefly composed 
at Lausanne, were printed in England, and published 
in May 1788. i, 
In 1774, Mr Gibbon was returned as a member of 

parliament from the borough of Leskeard, and was a 
uniform but silent su er of administration during 
the American war. ‘Timidity, he says, was fortified by 
pride, and even the success of his pen discouraged the 
trial of his voice. He held his seat during eight ses- 
sions, and seems to have enjoyed the confidence, and 
occasio assisted the ‘councils, of the administration. 
Through the favour of Lord North, of whom Gibbon 
always speaks with high respect and esteem, he was 
komt one of the lords commissioners of trade and 
plantations, and had thus a clear addition to his income 
of between L. 700 and L. 800 a year. ‘The board was 
abolished in the following session by a small majority 
of votes in the House of Commons, but was soon after- 
wards revived. Mr Gibbon held the place for three 
ears, that is, till the board was abolished by Mr 
urke’s bill. Mr Gibbon having got into next parlia- 

ment through Lord North’s influence, for Lymington, 
tells us, that he uniformly supported the famous coali- 
tion between that minister and Mr Fox from a principle 
of gratitude. _ This confession, to be sure, though hard- 
ly ing the dignity of a historian, or the morality 
of a philosopher and patriot, who may be expected 
to act in a public cause, not from private feeling, but 
from conviction, does yet sound as a weakness leaning 
to virtue’s side ; but most unfortunately for his reputa- 
tion, even as a friend, he adds: “‘ My vote was count- 
ed in the day of battle, but I was overlooked in the di- 
vision of the vine There were many claimants more 

ing and more importunate than myself.” A more 
unblushing and more unvarnished acknowledgment of 
venality we do not recollect to have seen; and we 
must confess that it lessens Mr Gibbon, in our moral 
estimate, to a degree that is painful to contemplate. 
One wonders that the man who nod the meanness thus 
to act, had the candour to acknowledge such meanness 
in a memoir designed for the public eye. But, in truth, 
with all the extent of his learning, and all the force of 
his genius, he does not appear to have discovered the 
unworthiness of thus betraying the interests of his 

. country for a private end. 
The attachment of Mr Gibbon to Lausanne, and his 

friendship for Mr Deyverdun, who was now residing at 
his delightful villa there, induced him to form the ro- 
mantic design of settling at that place, and living as an 
inmate with his friend. This wish, no importunities 
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of his friends at home ‘could prevent him from accom 
plishing; and accordingly he realized his project in 
1783. His friendship with Mr Deyverdun continued 
uninterrupted till the death of that respectable man, 
which happened in 1789. Mr Gibbon often lamented 
this event in language that shews how deeply he esti- 
mated his loss ; but by an arrangement m2 the heir, 
he continued to reside in the house’ till 1793, when the 
horrors of the French Revolution, and the domestic af- 
fliction of his friend Lord Sheffield, induced him to re- - 
turn to England. He was looked up to while at Lau- 
sanne with respect and admiration, and his house was 
the centre of learning and hospitality. The preference 
which he shewed to that little paradise, as he used to 
call it, made the inhabitants regard him as a father ; 
and the regrets that followed his departure are amost 
honourable tribute to his name. He arrived at the 
house of Lord Sheffield in London about the beginning 
of June, and spent the summer and autumn chiefly at 
Sheffield Place, where he seemed to enjoy good health, 
and where his conversation was the delight of all who 
heard it. For several years he had been subject to 
occasional attacks of gout. Towards the close of 
this autumn he was attacked with a dropsical tumour, 
the formation of which he had toolong concealed. Af- 
ter submitting to several operations, after each of which 
he anticipated a complete recovery, inflammation came 
on, and he expired in London on the 16th of January 
1794, in the 57th year of his age. We understand 
that the friendship of Lord Sheffield induced him te 
erect a handsome monument to his memory. 

That Mr Gibbon possessed, in an eminent degree, 
many of the qualities which constitute a good historian, 
will readily be admitted, even by those who most disap- 
prove of some of his sentiments. Extensive, varied, 
and profound learning, unwearied verance, great 
coolness of judgment, belonged to him in a high de- 
gree; and though his own diffidence leads him to dis~ 
claim a place beside our two great Scottish historians, 
Robertson and Hume, we apprehend that he is not much 
inferior to either. He has ably supplied a most impor- 
tant desideratum in historical knowledge, and has filled 
up the chasm which divided ancient from modern his~ 
tory. Though the history of his early life cannot ex- 
cuse, it leads us, in some degree, to extenuate the dis- 
ingenuousness with which he appears to be chargeable 
in discussing the nature and propagation of Christiani- 
ty ; and the able answers which have appeared, have, 
we hope, effectually counteracted the baneful effects of 
his misconceptions or misrepresentations, (/) 

GIBRALTAR. 

Grenarrar, the Mons Calpe of the Romans, is a cele- 
brated promontory in Andalusia, the most southern 
province of Spain, stretching into the Mediterranean to- 
wards the opposite promontory of Ceuta on the Bar- 
bary coast. Itis situated in Lat. 36° 6’ 30” North, and 
Long. 5° 19’ 31” East, from the meridian of Greenwich. 

de- The mountain of Gibraltar is of an oblong form ; its 
summit consists of a ya gy ridge, running in a 

» direction nearly from to south. The line of this 
ridge is undulated, being somewhat higher at the two 
extremities than in the centre. The whole rock is 
about seven miles in circumference, and forms a pro- 
montory about three miles in length. Its breadth va- 

ries with the indentations of the shore; but it no 
where exceeds three quarters of a mile. It is joined 
to the continent by a = sandy isthmus, the greatest 
elevation of which, above the level of the sea, does not 
exceed ten feet; and its breadth, at the base of the 
rock, is about 900 yards; but it grows considerably 
broader towards the country. This isthmus, with the 
mountain and the opposite coast of Spain, forms the 
Bay of Gibraltar, which is nearly eight miles and’a 
half long, and upwards of five miles broad. The most 
elevated point of the promontory, towards the south, 
which is the summit of the Sugar Loaf, stands 1439 
feet ; the Rock Mortar, the highest point towards the 



Gibraltar. 
—\— 

History. 

The Sara- 
cens, un- 

der the con- 
duct of Ta- 
rif, invade ° 
Spain, 

and founds 
’ Gibraltar. 

A. D. 725. 

268 
north, 1850; and the Signal House, which is nearly 
the central point between these two, 1276 feet above 
the level of the sea. The western side of the mountain 
presents a gradual slope, interspersed. with abrupt pre- 
cipices. ‘The northern front, facing the Spanish lines, 
is perfectly perpendicular, with the exception of a nar- 
row passage of flat ground towards the north-west, 
which leads to the isthmus. The eastern side consists, 
in a great measure, of a range of precipices ; but about 
a third of its perpendicular height is covered by a bank 
of sand, which rises from the Mediterranean in a rapid 
acclivity. The southern extremity of the mountain 
falls, in a rapid slope, from the summit of the Sugar 
Loaf into a rocky flat, of considerable extent, ed 
Windmill Hill. This flat is bounded by a range of 
precipices, at the southern base of which there is a se- 
cond rocky flat, of similar form and extent, and sur- 
rounded also by a precipice, the southern extremity of 
which is washed by the sea, and forms Europa Point. 

This promontory has become famous, in modern 
times, for the site of a fortress, which nature and art 
have conspired to render the strongest in Europe, pers 
haps in the world. »The Bay of Gibraltar affords so 
commodious a harbour for shipping, and the promon- 
tory itself seems so completely formed by nature for 
commanding the narrow entrance into the Mediterra- 
nean from the ocean, that a town of considerable strength 
probably stood somewhere in this bay from the earliest 
times, Indeed, ruins of great antiquity are still dis- 
tinguishable at the bottom of the bay, on the banks of 
the Guadaranque, about four miles north-west from 
Gibraltar, which are supposed to be the remains of the 
ancient city of Carteia, or Heraclea. But the mountain 
itself does not appear to have been an object of particu. 
lar attention in early times ; and the present town and 
fortress are indebted for their name and existence to the 
Moorish invaders of the peninsula, 

About the commencement of the eighth century, 
Count Julian, a nobleman of great wealth and influence, 
whose daughter had been violated by Roderick, the last 
of the Gothic monarchs of Spain, determined to rev 
the dishonour done to his family; and having pas 
retired into Africa, acquainted Mousa, the Saracen go- 
vernor of the ‘western provinces, with the distracted: 
state of the kingdom, and promised to assist him in an 
attempt to dethrone the Gothic monarch. Mousa com- 
municated the proposal to his sovereign, the Caliph Al 
Walid Ebn Abdalmalic, who resolved to try the prac- 
ticability of the project ; and accordingly a s de- 
tachment, . consisting of 100 horse, and 400 foet, was 
embarked in the year 711, under the command of Tarif 
Ebn Zarca, who landed near the present town of Alge- 
ziras, and finding the country almost defenceless, rava~ 
ged the neighbouring towns, and returned laden with 
spoils. In the following year an army of 12,000 Sara- 
cens was assembled for the invasion of Spain, and Tarif 
was again appointed to the chief command. He landed 
on the isthmus between Mons Calpe and the continent; 
and having determined to establish a port on the coast, 
by means of which he might secure a communication 
with Africa, and at the same time cover his retreat, in 
case he should be unfortunate in his future operations ; 
oe, a the strong natural situation of Mons Calpe, 
an gave orders to erect a castle on the face of the hill, : 
which the Saracens now called, in compliment to their 
general, Gibel- Tarif, or the mountain of Tarif ; whence 
the modern name of Gibraltar. From. an inscription 
discovered over the principal gate of this once magni- 
ficent pile, the period of its completion is ascertained to 
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be about the year 725. Having left a garrison at Gib- Gi 
raltar, Tarif marched into: the county, and seized upon 
several of the towns in the neighbourhood. In the 
mean time, King Roderick, having received intelli- 
gence of his approach, assembled a numerous army to 
oppose his progress. A battle was fought near Xeres, 
in Andalusia ;. and after a long and sanguinary contest, 
victory declared in favour of the Saracens, and left 
them in possession of the whole kingdom. , 

_ From this period the Moors continued masters of Gibra 
Gibraltar, until the beginning of the 14th century, taken 
when it was wrested from them by the victorious arms Ferd 
of Ferdinand, King of Castile, In the year 1388, King. 
Abomelique, son of the Emperor of Fez, was di 
ed with assistance to the Moorish King of Granada, 
and landing at pe immediately laid siege to 
Gibraltar. Alonzo XI. who was then upon the, 
of Castile, was prevented from marching; to its relief 
by a rebellion in his kingdom, and by the approach of 
Mahomet, King of Granada, towards his frontiers. The 
fortress was attacked. with great judgment and bravery, & 
and defended, with equal obstinacy, by Pe tema Abome 
Vasco Perez de Meyra, who was compelled, ever, lique, 
to surrender, after a five months siege, Having 
led the rebellion, and obliged Mahomet to retire, Alonzo 
had advanced within a short distance of: Gibraltar, 
when he was informed of the capitulation. Having Bes 
resolved, however, to. attempt its recovery, my Alox 
Moors could victual and ir it, he encamped be! ’ 
the town five days after it had surrendered. But after 
several serious attacks had been made upon the castle, 
Mahomet, King of Granada, -having joined -Abome- 
lique’s forces, their combined army encamped. in the 
rear of the Spaniards, extending across the isthmus from Mt 
the bay to the Mediterranean. Being thus placed in who isot 
an extremely critical situation, Alonzo was at length ged tox 
obliged to listen to an accommodation, in r 
* — he dpe permitted to —~ aanautiok te pain 
the beginning of the year 1349, Alonzo again eneampe sieged b 
ed before this i viet ieimaan, atehain Gaumeant t on 
several months, castle was almost reduced to capi= 
tulate, when a pestilential disorder carried. off a great 
number of the besiegers, and, cine the rest, Alonzo 
himself, who died, much lamented, on the 26th of who dies 
March 1350. The Spaniards immediately afterwards fore the 
raised the siege. The descendants of Abomelique cone Place, Ii 

ion of Gibraltar till 1410, when ‘ 

lution ; but the besiegers having been reinforced, the surrend 
garrison surrendered to John de Guzman, Duke of 1462, 
Medina Sidonia, son of the unfortunate Count de Nie~ 
bla ; and thus was this important fortress finally wrest» 
ed from the Mahometans, after they had it 
during 748 years. This conquest was so acceptable to 
Henry IV. of Castile and Leon, that he it to his 
royal titles, and gave it for arms, gules, a castle, pro« 
er, with a key pendant to. the gate, or; which arms ~ 
ve ever since been contin In the year 1540; ¢... 

Gibraltar was surprised and pillaged by Piali Hamet,-and pill 
one of Barbarossa’s captains. During the reign of the. by Pial 
Emperor Charles V. the fortifications of the town were met, 16 
modernised and augmented by Daniel Speckel, a Gers. 

1 



» manengineer; after which the gitrrison was thought 
to be impregnable. |, far sshd 
From that period there is achasm in the history of 

, Gibraltar down to the year 1704, when this fortress 
was wrested from the dominion i a6 by the Eng- 
lish, under Sir. Rooke. Sir’ eorge had been 

18 . sent into the Mediterranean with a strong fleet, in the 
ane Fnac that year, ‘to the assistance of Charles, Arch- 

uke of Austria; but not'having been able to succeed 
in any enterprise of importance, it was at length resol- ved, ina council of war, to make a sudden and vigor- 
ous attempt upon Gibraltar, Theflect arrived in the 
bay on the 2ist of July ; and 1800 English and Datch, 
commanded by the Prince of Hesse d’Armstadt, were landed on: ee The governor having refused to surrender upon being summoned, the cannonade 
was perennials grits such vivacity and effect, that, in 
five or six hours, the enemy were driven from their especially from the New-mole head. The armed 

were then dispatched to take possession of that fortification ; but some. pinnaces having pushed ashore before the rest came up, the oe sprung a mine, which blew:up the works, and killed a number of men. The assailants however advanced, and took a small bastion half-way between the mole and the town } upon which the governor, ‘bei 
Sh was capitulate; , on the ' 24th, 

tes. 
& the’ English could not 

alarm in the courts of Madrid and Versailles ;- and its recovery being considered as of the last . to the cause, the Marquis de Vil- ladarias, a grandee of Spain, was ordered to besiege it. On the 11th of October, ‘the Marquis Foe his ~ trenches against the town; and on the night of the _ 29th -he'had resolved to attack the place by _ Jand, at five different points, had it not been most ; pwr reinforced and supplied, on that very day, the fleet under Sir John Leake. N. evertheless, the Spaniards still entertained hopes of taking the fortress, and formed the d te design of ee ge the gar- tison, although the British admiral was before the town. On the 31st of 

, they were vigorously attack. 
detachment wel ease: and the whole 

prisoners. In the be- he pest received nae long- expected succours ; e Spanis eral being also reinforced with a considerable body of infan : "With of January 1706, made an attack with na diers‘on the works at the extremity of the King’s Lines; but two. officers ing ki Te, 

or 600 grenadiers, French and 
My 1000 Spaniards, under Lieute- 

heir disposition was to storm a | i been made in the Round Tower, at : the extremity of the King’s Lines, and another in the 

nant General Tuy. 

intrenchment on the hill. ~ The detachment for the up- per breach mounted the rock at dead 

2 arty who defended it to retreat. _ Same time the Round Tower was stormed by 800 men, ‘imspite.of a vigorous defence, But the garrison being: 
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' trenches, 

, on the- 
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at length alarmed, the assailants were charged with Gibraltar. such bravery, that they were repulsed ; and the Tower —— was retaken after it had been in their possession up- 
wards of an hour, The Marquis de Villaclarias was The siege soon afterwards superseded by the’ Marshal Tessé, a tured into French general ; but the place was now so well sup. * Dlockade. plied, that the Marshal withdrew his troops from the 

and converted the siege into a blockade ; 
drawing an intrenchment across the isthmus to prevent 
the 2 mbar from ravaging ‘the country. The Prince 
of Hesse remained in the place while the batteries ' were repaired. He also made some additions to the 
fortifications, and left the garrison much stronger than 
it was before the siege. Major General Ramos, who had been present during the siege, was then appointed vernor. He was succeeded-by Colonel Roger Elliot; a ; uring whose government, in the month of April 1706, port by “¥ Gibraltar was made a free port, by a special order from Queen her Majesty Queen Anne. Anne, 1706, In the year 1720, the Spaniards formed a secret de- The Spa- sign of surprising Gibraltar, under the pretence of re- niards form lieving Ceuta, then besieged by the Moors. A’ formi- a secret de- dable force was accordingly assembled in Gibraltar Bay, *ign of sur- under the command:of the Marquis de Leda; but the so pep British ministry had timely notice of these proceedings ; ® and such precautions were taken, that the Spaniards but are obli+ were obliged to. abandon the project. From that pe- ek: = riod, Gibraltar remained unmolested, till the latter end 1720. of the year 1726, when the Spaniards, having assembled ils an army in the neighbourhood of Algeziras, encamped bes ed by on the 20th of January 1727, on the plain below St y,. Ps Roque, and began to-erect: a on the beach to niards, protect their camp. The fortress had undergonie consi+ 1727. 

derable alterations since the siege in 1705. Several 
new works had been constructed on the heights above 
the lines, which were distinguished by the name of 
Willis’s batteries ; the Prince’s lines were also extended 
to the extremity of the rock ; and an inundation was 
formed out of the morass in front of the grand battery. 
The Count de Las Torres pockeler di the Spanish 
forces, amounting to near 20,000 men ; and soon after 
his camp was formed, he advanced within reach of the 
fam The British military and naval commanders, 

ving no instructions, were for some time at a loss how 
to act ; but the Spaniards having, at length, sufficiently. 
discovered their hostile intentions, the lieutenant-gover- 
nor withdrew the out-guard, and on the afternoon of 
the 11th of February, opened the old mole, and Willis’s 
batteries, on the enemy’s workmen. The enemy, how- 
ever, still persisted in carrying on their works; and on 
the morning of the 22d, the Count opened on the garri- 
son, with 17 pieces of cannon, besides mortais. On 
the 3d of March he opened a new battery of 22 guns 
on-the old mole and town ; and on the Sth another of 
15 guns, bearing also upon the old mole, which, it 
seems, proved a troublesome battery to the western 
flank of their approaches. On the 21st of April, 
Lord Portmore, the governor, arrived with reinforce- 
ments to the garrison. On the 26th the Count opened 
a new battery against Willis’s, and the extremity of the 
Prince’s lines. Their batteries now mounted 60 pieces 
of cannon, besides mortars. The firing continued on oe 
both sides, until the evening of the 12th of June, when enero dispatches arrived with a copy of the preliminaries of eee 
a general peace, upon which all hostilities ceased. liminaries 

Overtures had been made by his Majesty George I. of peace. 
to restore Gibraltar to Spain, if the parliament would 
consent to the restitution; but the measure being 
strongly opposed, was relinquished by the minister. In 
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1730, Lieutenant General Sabine was governor of Gib- 
raltar. During his government, the Spaniards erected 
the forts and lines across the isthmus, about a mile from 
the garrison, which effectually prevent any communica- 
tion with the country, and are of considerable advan- 
tage in case of a siege. 

Although the Spaniards had been defeated in three 
different attempts to recover Gibraltar, they still conti- 
nued to look upon that fortress with a jealous eye, and 
seemed only to wait for a favourable opportunity of 
wresting it, if possible, from the dominion of Great Bri- 
tain. No such opportunity, however, occurred, until 
the war in which England was engaged with her Ame- 
rican colonies. France having: espoused the cause of 
our Transatlantic enemies, the court of Madrid thought 
‘proper to come forward with an offer of mediation, up- 

. 

*Prepara- 
tions for the 
attack and 
defence, 

June, 1779. 

The Spani- 
ards form a 
camp at St 
Roque, 
July. 

The garri- 
son erect 

new batte- 
ries. 

The enemy 
‘enforce a 
strict block- 
-ade by sea 
and land, 
August. 

on terms to which the belligerent powers could not ac- 
cede. The refusal of Great Britain was followed by a 
declaration of war on the part of Spain. It was obvious 
that this war was undertaken principally with a view 
tothe recovery of Gibraltar ; and accordingly a contest 
ensued for the possession of that celebrated fortress, 
which will be ever memorable in the military annals of 
this country. 

At this period, General Elliott was governor of Gib- 
raltar, Lieutenant-General Boyd lieutenant governor, 
and the garrison consisted of 5582 men. On the 21st 
of June 1779, the communication between Spain and 
the garrison was closed, by an order from Madrid. In 
the mean time, preparations had been privately made 
for the defence of the place, as soon as’ intelligence was 
received of the probability of a war; and when the first 
hostile indications of the Spaniards were perceived, the 
northern guards were reinforced, land port. barriers 
were shut, and an artillery officer was ordered to Wil- 
lis’s batteries, to observe the movements of the enemy, 
and protect the Devil’s-tower guard. In short, every 
precaution- was taken to insure the safety of the garri- 
son. In the month of July, the Spaniards formed a 
camp on the plain below St Roque, which was daily 
reinforced with additional regiments of cavalry and in- 
fantry ; and large parties were constantly employed in 
landing ordnance and military stores at Point Mala. 
The garrison, in the mean time, were not less active. 
The works at Willis’s were put in the best repair, and 
new batteries erected on the heights of the north front. 
‘A new battery was also begun in the navy-yard, as a 
resource, in case the enemy’s operations should make it 
necessary to lay up the ships. In the month of August, 
the enemy were enabled to enforce a strict blockade; 
their army was now in force before the place; their 
squadron under Admiral Barcelo, who commanded in 
the Bay, could prevent succours from being thrown in 
by neutral vessels ; whilst their grand fleet, united with 
that of France, would be superior to any which Great 
Britain could equip. The plan, therefore, seemed to 
be, to reduce Gibraltar by famine; and the place, in- 
deed, might have been in imminent danger, had not 
the garrison fortunately received a supply of provisions, 
&c. in the preceding month of April. On the 27th, a 
fascine-work was observed to be begun upon the glacis 
north of Fort St Philip, which afterwards proved to be 
a mortar-battery. The enemy’s camp was now consi- 
derably increased. It consisted of two lines, (indepen- 
dent of the Catalonians, who were separately encamp- 
ed,) extending from Point Mala in af oblique direction 
into the country, towards the Queen of Spain’s Chair. 
In the beginning of September, their workmen -in the 
lines were busily employed in filling up with sand the 

‘completed ; and the gun bein, 
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teries on the heights, the Devil’s-tower gu: 
drawn, and the governor opened on 
Green’s lodge, (a battery constructed since the block: 
commenced, ) Willis’s and Queen Charlotte’s batteries. 
This fire disconcerted the enemy ; their advanced guards 
were in a short time compelled to retire, the workmen 
assembled in the lines were obliged to disperse, and the 
cavalry galloped off towards the camp. For some hours 

Spee Foe mepepren within the of ns e garrison. i 
was continued on the Pt te : ; 

Gen. Don Martin Alvarez de Sota Mayor. 
The great command which the garrison 

enemy’s operations from the Green’s lodge battery, in- 
duced the engineers to mount still higher, and endea- “= 
vour to erect a battery on the summit of the northern 
front. A place was, therefore, levelled, and a road for 

On the 12th ¢ wheeled carriages begun at Middle-hill. 
of October, the platform on the summit ofthe rock was 

mounted, the enemy’s 
forts were, on the following day, saluted with a 
rounds of shot and shells. This gun was mounted on 
a traversing carriage, and was distinguished by the name 
of the Rock-gun, On the evening of the 19th, the ene 
my’s working parties were uncommonly busy ; and on 
the following morning at day-break, the garrison were 
surprised on observing 35 embrasures opened in their 
lines, forming three batteries; two of fourteen guns 
each bore on our lines and Willis’s, and one of seven. 
parently for the town and Waterport. They were cut 
through the parapet of their glacis, and situated between 
the barrier of the lines and Fort St Philip. The gover- 
nor ordered the artillery to direct their fire on these 
works, and on the seven-gun battery in ‘particular, 
where the enemy had a ' finishing what was left 
imperfect in the night. Our workmen now became ex 
tremely diligent ; new communications and works were 
raised in the lines ; and on the. 27th, guns were carried 
up, to be in readiness for a new battery to be erected 
below the Rock-gun. Nothing remarkable occurred 
during the months of November and oats ber. Both 

ies were occupied in improving and augmenti 
Meir works, The garrison, eeravaes now began to be. 
greatly distressed for want. of provisions; not only 
bread, but every-article necessary to the support of life, ee 

of 

A gun 
3... mou! 

for 
a 

was procured with difficulty, and only pda rane } 
at exorbitant prices. This distress was i ly Tea sions 5 



» li in the month of January, when Sir George Rod- 
Mere) int the bay with a convoy, after having de- 
feated the Spanish fleet under Langara. - At the same 

ime, the garrison was reinforced by the second batta- 
ion of the 73d. regiment. . After the, departure of Sir 
reorge Rodney with the fleet, in the month of Febru- 

ary 1780, the a adiaga resumed the: blockade with the 
same vigilance as before. No other event of import- 
ance occurred until the month of June, when. the ene- 

ny made an unsuccessful > a to destroy our ves-. 
=~ in the bay by means of fire-ships, which was defeat- 
ed by the skal and intrepidity of theseamen: This at~ 
tempt, however, induced the governor to direct parti- 
cular attention, towards that quarter of the garrison.: 
Batteries for heavy metal were made on the rock above 
Parson’s lodge, at Rosia ; and orders were given to clear 
the new mole of shipping, that the ordnance might have 

enemy more liberty to play. On the morning of the Ist of 
eet works October, it was observed that the enemy had raised an 
Tha, epaulement, about six or seven hundred yards in advance 

“Oct. of their lines, It was about thirty yards in extent, and 
was erected near the windmill, or tower, on the neu- 
tral ground, about 1100, yards distant from our grand 
battery. The garrison were at a loss to conceive what 
could induce the enemy to act in a manner so contrary 
to the usual mode of approaching a besieged place, by 
erecting.a work so distant, and which had no connec- 
tion with their established lines. But it now appeared 
evident, that they had determined on a more serious.at- 
tack, in case the second. blockade: should prove unsuc- 
cessful. On, the night of the 21st, the enemy) threw 

F sand in the front of their .epaulement, to cover it from 
, our fire ; and.on the 26th, they lengthened it, to the 

west about thirty yards. The night of the 28th, they 
erected. two large traverses in the rear for magazines. 
From the compact appearance of this new. work, which. 
was distinguished by the name of the Mill battery, the. 
a concluded that. it.was intended fora mortar, 

7. 

'y. On the night of the 17th )of November; two. 
ces d’armes for musketry were thrown up on the 
1ks of the Mill battery ; the parapets formed semi- 

circles adjoining the battery, but afterwards extended, in, 
an oblique direction, towards the lines. On the night, 

‘approach of the 23d, the enemy began an approach from the lines 
bu ihe to this battery, which they completed during the month 

sattery, of December.. On the 12th of April 1781, the garri- 
mber. son, who for some time had been greatly in want of 
mj. Provisions and necessaries, was relieyed by the arrival 

‘again of the fleet under Admiral Darby. As soon as the van 
ed by of the convoy had come to an anchor off the new mole 

imiral and Rosia bay, the enemy opened a smart fire from all 
rit ign the batteries which bore upon the garrison. The fire 

was returned by the latter ; and the bombardment was. 
continued during the 13th and 14th. On the 15th and 
following days, it was continued with greater vivacity 
on the of the enemy ; but the batteries of the gar- 
rison discontinued their fire, and the guns at Willis’s 
were drawn behind the merlons, to secure them against 
the enemy’s shot. On the 16th, 18th, and 19th, the 
enemy’s gun-boats attacked the shipping in. the. bay ; 
but were obliged to retire, after doing, some mischief. 
At this time, the batteries at Willis’s exhibited :a very 
disorderly and ruinous ap ce; the merlons were 
considerably damaged, some of the cannon dis- 

ured, gineers. and, workmen mounted and inj 
were therefore employed in repairing them. The re- 
mainder of the month of April was remarkable for cx- 

essive rains, attended with most dreadful thunder and 
Hightuing, which, in addition to the fire from the ene- 
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my, had an awful and tremendous effect during the Gibraltar 
night. The bombardment continued warm and well “~~~ 
supported, but apparently without any particular ob. 
oe on the part of the besiegers. In the month of 

ay, their fire became more regular, and amounted, 
upon an.average, to 1500-rounds in the twenty-four 
hours. Their cannonade was directed , principally a- 
gainst our upper batteries, On the 23d, the gun and The ene- 
mortar boats renewed their attack upon the camp, with my’s gun 
more dreadful effect than upon any former. occasion ; ne pry 
seven individuals within the garrison were killed, and keg peters 
twelve or thirteen wounded. The boats continued to upon’ the 
repeat their vexatious visits during the month of June, camp, 
and kept the garrison in. a constant state of alarm, as May 23d, 
experience had. proved their destructive effects. The '75! 
governor, therefore, resolved to retaliate, by endeavour- The gover- 
ing to annoy the enemy’s camp from the old mole head, oF retali- 
and this experiment was found to succeed. At the same {'°* 73 le 
time, some brigs were ordered to be cut down and con- j, eae 
verted into prames, which were to be moored. between 
the new mole and Ragged Staff, at such a distance from 
the works as to be easily protected, and yet far enough 
out to keep their boats at a respectful distance. 

In the month of November, the besiegers had ad-, The gani- 
yanced so far in completing their.approaches, and their 07 make 
batteries exhibited so perfect and formidable an appear~ * °°™* - 
ance; that the governor thought the; time was now 
come to strike a blow, which should frustrate all their 
views, by destroying these stupendous works, which. 
had cost, them such ‘inimensé labour and éxpence. Ha- . 
ving, procured the necessary. information from desert~ 
ers, this important design, which had not been. pre- 
viously communicated to the garrison, was put in exe- 
cution, on. the night of the 26th. | A strong detachment: 
was formed. into three columns, and tools for demolish- 
ing the works delivered. to, the workmen... The desti- 
nation of the columns having been made known to the: 
different, officers,, and the necessary: orders given, the: 
detachment began,its march, about,a quarter before: 
three in the. morning of the 27th. The.enemy, thus- 
taken by surprise, and assailed, with irresistible ardour,: 
gave way on every side, and precipitately abandoned. 
the works, The business was completed,by the exer 
tions of the workmen and artillery.The-batteries were and destroy - 
soon in.a state for the fire-faggots to operate ;, and the a pose I 
flames spread with.astonishing rapidity. In the course “°\4"° 
of an hour,:theobject-of the sortie was fully effected ;-Noy, 27th. 
and. trains (having. been laid to the magazines, the’ 
troops were drawn off... Not the smallest effort was. 
made by the enemy to save their works, or avenge. 
their destruction. Scarcely had the rear of the detach- 
ment) got within the garrison, when the principal ma-. 
gazine blew up with a tremendous explosion ; throwing 

vast pieces of timber, which, falling into the flames, 
added to the general conflagration. This important 
object was accomplished with little loss on the part of 
the garrison. For some time the enemy did not think 
roper to take any measures towards extinguishing the 
aap 3, on the 30th their batteries continued burning 
in five different places; and when they ceased to smoke, 
the works seemed to be completely destroyed, nothing 
but heaps of sand remaining, _ In the inning of 
December, they seemed as if suddenly roused from their 
reverie ; upwards of a thousand, men were at work, 
making fascines, &c., From these operations the gar- 
rison concluded that they were resolyed to restore their. 
works, when sufficient. materials were prepared. For 
some,months the enemy continued to repair their 
works, but apparently only for defence. .In the month 3 
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Gibraltar. of May 1782, it was discovered that the besiegers had: 

a new plan of operations in view. On the 14th several 
of the large ships at Algeziras struck their yards and 

and a great number of men appeared on 

—_— 

The besie- 
gers resolve 
to attack the top-masts, ; it ; 

: board them; which circumstances led to the belief, arrison 

from. the that they were intended to be fitted up as floating bat- 
sea, by teres, for a grand attack to be made upon the garrison 
micas of ,. from the sea; and this opinion was confirmed in the 
pases sy afternoon, by their beginning to cut down the poops of 
1782. two of them. The garrison, on the other hand, made 

various dispositions to repel this meditated attack. The 
Dispositions Works at Waterport were s' ened; an additional 
made by the number of grates for heating shot were distributed 
garrison to along the line-wall; and the navy lowered their yards 
repel the at- and top-masts, to be in readiness to act on shore at a 
ote moment's notice. In the month of June, the army of 

the besiegers was reinforced by a strong b of 
Sssumes the Lrench troops; and the Duke de Crillon assumed the 
pacman aa command of the whole. The Duke had recently re- 
the besie- turned from the conquest of Fort St Philip, in Mmor- 

ging army. ca, and brought with him M. d’Arcon, a famous French 
June. engineer, who had projected the plan of attacking Gib- 

raltar with seapacciguabign, constructed upon such prin~ 
ciples, that they were considered as equally impregna- 
‘ble and incombustible. In the beginning of August, 

d’Artois ar. the enemy completed the first parallel of their ap- 
rives in the proaches, On the 15th the Count d’Artois arrived in 
enemy’s _ the camp ofthe combined army, to serve as a volunteer’ 
camp. at the siege. 
The advan- 

"The Count 

by means of 
red-hot 

batteries which bore upon the western part of the pa~ 
rallel, and was supported through the day with great 
vivacity. The effect of the red-hot shot and carcasses 
exceeded the must sanguine expectations. In a few 
‘hours, the Mahon battery, with the two-gun ‘battery on 
its flank, and great part of the adjoining parallel, were 
-on fire ; jams 29 flames, notwithstanding the enemy’s 
exertions to extinguish them, burnt so rapidly, that the 
whole of their works were consumed before night. The’ 
St Carlos’s and St Martin’s batteries were likewise so 
much deranged, that the enemy were obliged to take 

The combi- down the greater 
ned fleets of  O0 the 12th, the combined fleets of France and — 
France and arrived in the Bay from the westward; and every t ing 
Spain arrive now seemed to indicate the approach of the grand at- 
in the bay. tack. The garrison of Gibraltar, at this time, scarcely 
12th Sept. consisted of more than.7000 effective men, The aecus 

mulated forces of the besiegers, on the other hand, as- 
sumed the most formidable and: imposing attitude. 
There were assembled in the bay 47 sail of the line; 
ten battering ships, deemed perfect in design, and ese 
teemed mvincible, carrying 212 guns ; innumerable fri- 
gates, xebeques, bomb-ketches, cutters, gun and mortar: 
boats, and smaller craft, for disembarking men. On the: 
land side were most stupendous batteries and works, 
mounting 200 pieces of heavy ordnance, and protected 
by an army of nearly 40,000 men, comm a 
victorious and active general, and animated by the im- 

sip the tet mediate presence of two princes of the royal blood of 
tering ships. France. About seven o'clock in the morning of the 
13th Sept. 18th, the battering-ships got under way, and stood:to the 

Grand at- 
tack made 
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po~ ‘friends on shore, 
Sep- round the disabled ships. At this period, our artillery 

. two o'clock, she appeared as one continued blaze from 

southward, to clear the men of war; ‘then wore to the Gibr 
north, and a little past nine, bore down in admirable : 
order for their several stations, taking their suc. 
cessively to the as and left of the admiral, who. was 
moored in a two-decker about 900 yards off the King’s 
bastion. They were permitted to their distance 
without molestation ; but as soon as the first ship drop. 
ped her anchors, ‘the fire from the garrison commenced. 
The cannonade then became tremendous; which may 
be easily conceived, when it is considered that 400 pie~ 
ces of the heaviest artillery were playing at the same’ 
moment. While’the i attacked the garri~ 
son from the sea, the besi were at. the same tinie 
warmly annoyed by the flanking and reverse fire of the’ 
enemy’s batteries on the isthmus. The latter, 
however, they totally di directing their undi« 
vided attention to the battering-ships. For some hours, 
the attack and defence were so equally well supported, 
as scarcely to-exhibit any appearance of superiority on 
either side. The red-hot shot began to be used about 
twelve o’clock, but did not become general till between 
one and two. Incessant showers of hot balls, carcasses, 
and shells of every species, were now poured upon the 

from all quarters ; and as the masts:of several of 
the shi dar gd away, and the rigging of all in 
great di , the garrison began to entertain’ h 
of a speedy and fevourable result. Smoke was aidan 
ved to issue from the upper part of'the flag-ship, which’ 
‘seemed to increase, notwiths' the constant appli- 
cation of water; and the admiral’s second was percei« 
ved to be in the same condition. Confusion was now 
ay nt on board several of the vessels; in the course 

the evening their cannonade gradually abated, and 
‘about seven bee it almost totally ceased. As the 
evening adv: Faigomest distress were made to their 

i | several boats were seen to row 

‘caused dreadful havoc among them. A little before 
midnight, a wreck floated in, which were 12 men, 
who alone , out of threescore who were on 
‘board their launch. About an hour after midnight, one 
‘of the battering ships was completely in flames ; and by 

stem tostern. Another to the southward was also on 
fire ; and between three and four o’clock,; other’ six in- 
dicated the efficacy of red-hot shot. ‘The sea now pres . 
sented a spectacle of horror; men crying from amidst 
the flames for pity and assistance; others; on board 
those ships where the fire had made little progress, im- 
ploring’ relief with the most expressive gestures and 
signs of despair; while several, equally exposed to the 
dangers of the opposite element, trusted themselves on 
various pieces of the wreck, in hopes of reaching the 
shore. Brigadier Curtis, with the marine brigade, hu- 
manely exerted himself sh mere ipl re many 
as possible of these wretches; and sueceeded in 
bringing off about 350, many of whom were sey 
and some of them dreadfully wounded. Meanwhile the They « 
flames reached the nage of one of the batterin, pr 
ships to the northward, which blew up about five'o'clock Pi)" 
with a terrible explosion. In a quarter ‘of an hour af fiom ¢ 
terwards, another in the centre of the line met with a garriso 
similar fate. Of all these formidable floating-batteries; 
upon ‘which the enemy had rested their most confident 
hopes‘ of ‘success, not one escaped destruction ; and on 
the 14th of September, the patient and intrepid garri- 
son had ‘the: satisfaction of contemplating’ one of the 
— signal and complete defensive ‘victories’ on xe- . 



_ The remainder of this celébrated siege presents few 
incidents of moment. About the middle of October, 

far the garrison was relieved by Lord Howe, in the face 
,, of the greatly superior combined fleets of France and 

in. In the beginning of the month of February 
.,, 1783, intelligence arrived of the: signature of the preli- 
Jon ‘™inaries of a general yeace ; and oem eager 

ing anon eri which the-résources of France and Spain 
of were lavishly but. fruitlessly expended ; an enterprise 

ign’- towards which the eyes of all Europe had long been di- 
m Pr rected in anxious idm; ahd which, in its glorious 
‘“e, result; threw. additional lustre on the military character 

1783. of Great Britain. S. fee retest ny ed tnt 
_ Since the period of this memorable:siege, no serious 
attempt has beem made upon Gibraltar ; nor is it likely, 
considering the ge ae cette state of the defensive 

works, that any future attack will be attended with the 
ig _ probability of success. ey ; 
In an account:of Gibraltar, a brief description of ‘the 

town and fortifications will bethought n . The 
town is situated-at the foot of the north-west face of the 
hill, and is irregularly fortified. It communicates with 
the isthmusby a narrow causeway, (serving as a 
dam to an inundation,) which is defended by a curtain, 
with two bastions, mounting 26 pieces of cannon, a dry 
ditch, covered way, and glacis, well mined, “These are 
strongly flanked by the King’s, Queen’s, and Prince’s 
lines ; works cutin the rock with immense labour, and 

to bealmost inaccessible. Above the lines are 
the batteries at Willis’s, and others at different heights, 
until they crown the summit of the rock. ‘These ele- 
vated batteries mount between 50 and 60 pieces of hea- 
vy ordnance, and entirely command the isthmus below. 
‘The Old mole; to the west of the Grand battery, forms 
also a very formidable flank, and with the lines, a’ cross 
fire on the causeway and neutral ground. This battery 
has been found so great an annoyance to they besiegers, 
that, by way of distinction, it has long been known by 
the appellation of the Devil’s tongue. From the Grand 
battery, en the sea line, looking towards the bay, 
the town is defended by the North, Montague’s, Prince 
of Orange’s, King’s, and South bastions, King’s bastion 
is a very complete piece of fortification, commanding the 
bay from New'to Old mole heads. It mounts twelve 
82 pounders, and four ten-inch howitzers in front, ten 
guns and howitzers on its flanks, and has casemates for 
800 men, with kitchens and ovens for cooking. Mon+ 
tague’s ismuch smaller, mounting only 12 pieces of 
camon, with a casemate for 200 men, communicating 
with the Old mole. « In 1782; a cavalier, for two guns, 
‘was erected upon this bastion; and another work of a 
similar nature, for five guns, on the north bastion of the 
Grand battery. From the south bastion a curtain ex- 
tends oer of the hill, and terminates, at an in- 
accessible precipice, the works of the ‘town: In this 
‘burtain is the south-port gate, before which ‘and the 
south bastion is a dry ditch, with a covered-way and 
glacis:, At the east end, above the gate, is a large flat 
bastion,*connected with the curtain, and mounting 13 
guns, bearing on the bay, &c. ‘This work is covered 

___ by a demi-bastion, that joins the precipice. Above the 
~. precipice, an old Moorish wall is continued to the ridge 

of the rock ;-im the front of which ‘a curtain with loop- 
holes and redans, built im the ‘reign’ of Charles V. and 
called after his name, extends'to'the top, effectually cut- 
ting off all communication in that quarter. From the 
south bastion, .a line-wallis continued*along the beach 
to the New mole, where there is an irregular fort, 
mounting 26 guns. This line-wall is divided by a small 
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bastion of eight guns, with a retired work in the rear, Gibraltar. 
called the Prince of Wales's lines. Near the south bastion. 
is a quay or wharf, called Ragged Staff, where the supplies 
for the garrison are usually landed. The communication 
to it is by spiral wooden stairs, anda draw-bridge open- 
ing into the covert-way; in front of which'is a small 
work of masonry, mounting two guns. At the New 
mole head is a circular battery for heavy metal, joined 
tothe mole fort by a strong ‘wall, fraised; having a 
banquet for musketry, with two vembrasures! opening 
towards the bay. From the Néw mole fort to the north 
end of Rosia bay, a parapet is continued, and batteries 
erected, as situations dictate. The works at Rosia ‘are 
strong, and act as Hanks to each other; they are close 
along the beach, :which is low, and have a retired | bat+ 
tery of eight guns in the'rear. From the south point 
of nos ene rock continues to ascend, by Parson’s 
Lodge, to p-guard, and Buena Vista. In this di- 
rection, a line-wall is raised, with cannon at different 
distances. At Buena: Vista*there are several guns ‘en 
barbet, which have great command; and the hill to- 
wards Europa, is slistitly fortified. . The rock then de- 
scends, ‘by the Devil's Bowling-green, to Little Bay. 
At this post, which is entirely surrounded with preci- 
pices, there‘is a barbet battery, flanking the works ‘to 
the New mole ; from thence the rock continues. steep 
for a considerable distance, when the line-wall and bat- 
teries recommence, and extend ‘irregularly to’ Europa 
Point, the southern extremity of the garrison. A few 
batteries at Europa advance, and a post-at the Cave- 
guard, terminate the works. But this vof the: gar* 
rison is greatly strengthened, by the retired and inacces- 
sible lines of Windmill-hill, which are situated within 
musket-shot of the sea, and have ' great command in 
that quarter. | sl Haotg ; 

Considerable alterations have taken place in the-town Alterations 
and fortifications, since:the celebrated siege. The town, #4 i»- 
indeed, was entirely destroyed vat that period: by the Provenen's 
enemy’s fire ; but it has been since completely rebuilt, giece, 

greatly enlarged. The actual number‘of inhabi= 
tants, exclusive of’ the military, amounts to about 12,000. 
The British settlers constitute but a small proportion of 
this population, which is principally com of Jews, 
Genoese, Spaniards, and Moors: ‘The strength ‘of ‘the 
garrison generally consists‘of five regiments of infantry, 
six companies of artillery, and two companies of :mili- 
tary artificers; in all) about 4500 men. The fortifica- 
tions have recently undergone great improvements: 
The Waterport front has»been entirely rebuilt, and 
greatly strengthened, and carried farther out into the 
bay. The mundation at Land has beencarried 
close:into the. ‘body of ‘the rock by’ two deep) ditches; 
so as to render the approach to the «garrison. from the 
land ‘side completely imaccessible, except’ by the narrow 
causeway between the*bay-and the inundation. The 
upper batteries at Willis’s have been entirely rebuilt and 
greatly improved, anda néw magazine erected there, 
Extensive subtéerrancous' galleries have’ been ‘cut in the 
rock, with numerous embrasures in them, bearing on 
the isthmus-and the causeway leading to ‘the garrison, 
These batteries present a most formidable:flanking fire; 
which it would never be inithe power of a besieging 
army to’silence, ‘A new line of defence has also.been 
erected at Europa Point, at the’ southern ‘part. of the 
rock; to against any/attempts’ of an enemy to 
land in 'that?direction.. At Rosia Bay, immense.naval 
storehouses have been built ;:and a tank has been sunk 
there, which is capable of containing water suflicient 
for twenty sail of the line for sixmonths. A new pier 

2M 

, 



Gibraltar. 

Spanish 
lines and 
forts de- 
stroyed. 
14th Feb. 
1810. 

Remarkable 
buildings. 

Mineralogi- 
eal struc- 
ture of the 
mountain. 

Caves, 

Fossil bones, 

274 

is also in the ‘course of being erected there, extending 

nearly three hundred yards into the sea ; which; when 

completed, will afford perfect shelter to four sail of the 

line, besides double that number of transports. The 

Spanish lines and forts, erected on the neutral ground, 

about a mile from the garrison, and which afforded 

great 8 ta a besieging army, were blown up 

and completely destroyed by the British, on the 14th 
of February 1810, on the approach of a French force 
towards that quarter. The guns and stores were pre- 
viously brought into Gibraltar. It is to be hoped that 
the British government will never consent to the resto- 
ration of these works, 
Among the most remarkable buildings at Gibraltar, 

the remains of the old Moorish castle are the most con- 
spicuous. It was erected by the Moors on their first 
invasion of Spain, and still retains the traces of its 
former magnificence. This antique structure is situa- 
ted on the north-west side of the hill, and originally con- 
sisted of a triple wall, the outer inclosure descending 
to the water’s edge ; but the lower parts have been long 
since removed, and the grand battery and Waterport 
erected on their ruins. The walls, at present standing, 
form an oblong square, at the upper angle of which is 
the principal tower, where the governor or alcaide re- 
sided. »A Moorish mosque still exists within the walls, 
ina state of entire preservation, having been used as 
one of the grand powder-magazines during the siege ; 
and there is also a neat Morisque court, and a reser- 
voir for water. ‘The other principal buildings are the 
Convent, or governor's quarters ; the lieutenant-gover- 
nor’s house, a modern structure; * the admiralty house, 
or naval provision store-house, + formerly a monastery 
of white friars; the soldiers’ barracks, victualling- 
office, store-house, south barracks, and the navy hos- 
pital. 

The principal mass of the mountain of Gibraltar, 
consists of a grey, dense, calcareous rock, by minera~- 
logists called primary marble; the different beds or 
strata of which may be examined, with great accuracy, 
in the north front, where there is a complete vertical 
section, of upwards of 1300 feet of the rock. The 
strata are from 20 to 50 feet in thickness, running near- 
ly from east to west, and having a dip in that direc- 
tion at an angle of about 35 degrees. This species of 
rock, when it occupies large districts, is always found 
to be cavernous. At Gibraltar, the caves are many, 
and some of great extent. The most remarkable is St 
Michael's cave, situated upon the southern part of the 
mountain, about 1000 feet above the level of the sea. 
The mouth is only five feet wide; but on descending 
a slope of earth, it widens considerably, leading to a 
spacious hall, incrusted with spar, and apparently sup- 
emer in the centre by a large massy stalactitical pil- 
ar. To this succeeds a long series of caves of diffi- 
cult access. The fossil bones which are found, of va- 
rious sizes, in the rock of Gibraltar, have frequently 
attracted the attention of naturalists. It was formerly 
supposed that these bones existed in a petrified state, 
and were enclosed in the solid calcareous rock; but 
Colonel Imrie, who examined them with great atten- 
tion, is of opinion that they have been swept, by heavy 
rains, at different periods, into the situations where 
they are now found, and having remained, for a long 
series of years, exposed to the permeating action of 
water, have become enveloped in, and cemented by, 
the calcareous matter which it deposits. And in con- 

* This buildi 

GIBRALTAR. 

_Musquitoes are exceedingly troublesome towards the 

ing was destroyed during the siege, and is still in ruins, having never been rebuilt. 
‘¥ It has been since sold, and the provisions removed to the new stones at Rosia, 

firmation of this opinion, he observes, that the appear- 
ance of these bones indicates calcination rather than 
petrifaction. protias ! 

The climate of Gibraltar is temperate and salubrious, | 
during the greater part of the year. From the circum. 
stance of its being surrounded on three sides by the 
sea, the summers are generally cooler, and the winters 
milder, than on either of the neighbouring continents. 
Snow falls seldom, and ice is a rarity. Vio showers 
of hail, however, are not uncommon during the win- 
ter. Heavy rains, high winds, and most tremendous 
thunder, with dreadfully vivid lightning, are the usual 
attendants on December and January. The summer 
months are extremely warm ; but the heat is frequent. 
ly alleviated by a constant refreshing westerly breeze 
rom the sea, which, from its invigorating and agree~ 
able coolness, is emphatically called the Doctor. Du- 
ring an easterly wind, or a Levanter as it is called, 
the top of the rock is commonly covered with a heavy 
dense vapour, through which the sun is seldom visible. 
At such periods, the effects of the climate are peculiar- 
Jy severe upon persons of delicate constitutions, parti« 
cularly such as are subject to pulmonary or rheumatic 
— ints. Consumptions generally prove fatal. 

The summit of the mountain is inhabited by a large Aniz 
species of ape ; an animal not to be found in any other 
part of Spain, and which is therefore thought to have 
been originally imported from Barbary by the Moors, 
Red-legged partridges are often found in coveys; wood- 
cocks and teal are sometimes, th rarely, seen; and 
wild rabbits are caught about Europa and Windmill hill. 

close of summer; and locusts are sometimes found. The 
scorpion, centipede, and other venomous reptiles, abound 
amongst the rocks and old buildings ; and the harmless 
green lizard and snake are frequently caught by the 
soldiers, who draw their teeth, and treat them with 
fondness. The mountain of Gibraltar presents an in- Botan 
teresting field to the botanist ; as it connects, in some prod 
measure, the Flora of Africa with that of Europe. Co. 
lonel James, in his elaborate history of Gibraltar, 
enumerates no less than 300 different herbs, which are 
to be found on various parts of the rock 

The trade of Gibraltar is very considerable ; that port 
being the great depot from which the neighbouring 
countries are supplied with British manufactures.. Du- 
ring the last war, between four and five thousand square 
rigged vessels arrived there upon an average yearly. 
Theimports from Great Britain, in some years, exi 
ed three millions sterling, being more than the whole 
of the exports to the West Indies. The expences of 
Sicily and Malta, and the money for the pay and main- 
tenance of the British army in Spain and Portugal, 
were chiefly defrayed by bills drawn on the British 
government, and discounted by the merchants at Gib- 
raltar ; to the amount, it is believed, in some years, of 
11 millions of dollars annually. The public revenues 
arise from the ground-rent of houses, the duties on wine 
and spirits sold:in taverns, the licence-duties on wines 
houses and taverns, and the auction duties; amounting, 
altogether, to about £35,000 sterling per annum. 4 

See Colonel James's History of the Herculean Straits; Aw 
Colonel Drinkwater’s History of the Siege of Gibraltar ; 
Annual Register, vol. xxv. for, 1782 ; Colonel Imrie’s 
Mineralogical. Description of Gibraltar, in the 4th vo- 
lume of the Transactions of the Royal Society of Edin- 
burgh.—For the information relative to the present 
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state of Gibraltar, the writer of this article is indebted 
to the liberality of Colonel Wrreur, Commandant of 
the Artillery at Leith Fort, whose professional talents, 
and opportunities of observation, during a long resi- 
dence in the garrison, render his communications on 

- this rycen culiarly valuable. (z) 
GIL ERT, or Ginserp, WittiaM, an eminent phi- 

losopher and physician, was born at Colchester, in the 
year 1540, and was the son of the recorder of that 
town. After having attended the two English univer- 
sities, he set out upon his travels, and graduated at 
some of the foreign universities. Upon his return to 
England, he settled in London in 1573, was admitted 
a member of the College of Physicians, and practised 
medicine with great success and reputation. His fame 
became so great, that he was appointed first physician 
to Queen Elizabeth, who generously allowed him a 
pension for the pu of carrying on his philosophi- 
cal experiments. He retained his pension and his of- 
fice after the accession of James I. but he did not long 
enjoy the patronage of the new sovereign. He died 
on the 20th! November 1603, in the 63d year of his 
age, and was interred at Colchester, where a handsome 
monument was erected to his memory by his brothers. 
His library, minerals, globes, and ‘mathematical in- 
struments, were left to the College of Physicians. His 
icture is placed in the gallery over the schools at Ox- 

Ford. He ap to have been a man of tall stature, 
and cheerful di ition, 

The reputation of Gilbert is founded on his work 
entitled, Magnete, magneticisque corporibus, et de 
‘Magno Magnete Tellure, Physiologia novo, plurimis et 
argumentis et experimentis demonstrata. It appeared 
in London in 1600, in folio, and was afterwards re- 
printed in Germany. The following analysis of this 
admirable work has been given by our countryman, Dr 
Robison, and is too valuable to admit of abridgment. 

«« In the introduction, he recounts all the knowledge 
of the ancients on the subject, and their supine inat- 
tention to what was so entirely in their hands, and the 
impossibility of ever adding to the stock of useful know- 
belle; ‘60 long as men imagined themselves to be phi- 
losophising, while they were only repeating a few cant 
‘words, and the unmeaning phrases of the Aristotelian 
school. It is curious to remark the almost perfect 
sameness of Dr Gilbert’s sentiments and language with 
those of Lord Bacon. They both charge, in a peremp- 
tory manner, all those who pretend to inform others, to 
give over their dialectic labours, which are nothing but 

“ringing changes on a few trite truths, and many un- 
_ founded conjectures, and immediately to betake them- 
‘selves to experiment. He has pursued this method on 
‘the subject of magnetism, with wonderful ardour, and 
-with equal genius and success ; for Dr Gilbert was pos- 
‘sessed both of great ingenuity, and a mind fitted for 
general views of things. The work contains a prodi- 
gious number and variety of observations and experi- 
ments, collected with ry rane from the writings of 
others, and instituted by himself with considerable ex- 
eo and labour. It would indeed be a miracle if all 

r Gilbert's general inferences were just, or all his ex- 
periments accurate. It was untrodden ground. But, 
on the whole, this performance contains more real in- 
formation, than any writing of the age in which he 
«lived, and is sca’ Perens 
ed since. We may hold it wi justice 
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loadstone, and what we call. magnets ; that is, pieces of Gilbert, 
steel which have acquired properties similar to those of Gilding. 
the loadstone. But he extends the term magnetism, and 
the epithet magnetic, to.all bodies which are affected by 
loadstones and m s, in a manner similar to that in 
which they affect each other. In the course of his in- 
vestigation, indeed, he finds that these bodies are only 
such as contain iron in some state or other ; and in 
proving this limitation, he mentions a great variety of 
phenomena which have a considerable resemblance to 
those which he allows to be magnetical, namely, those 
which he called electrical, because they were produced 
in the same way that amber is made to attract and x 
light bodies. He marks, with care, the distinctions 
between these and the characteristic phenomena of 
magnets. He seems to have known, that all bodies may 
be rendered electrical, while ferrugineous substances 
alone can be made magnetical. It is not saying too 
much of this work of Dr Gilbert’s,-to affirm, that it 
contains almost every thing that we know about mag- 
netism. His unwearied diligence in searching every 
writing on the subject, and in getting information from 
navigators, and his incessant occupation in experiments, 
have left very few facts unknown to him, We meet 
with many things in the writings of posterior enquirers, 
some of them of high reputation, and of the present 
day, which are published and received as notable dis- 
coveries, but are contained in the rich collection of Dr 
Gilbert. "We by no means ascribe all this to mean pla- 
giarism, although we know traders in experimental 
knowledge who are not free from this charge. We 
ascribe it to the general indolence of mankind, who 
do not take the trouble of consulting originals, where 
things are mixed with others which they do not want, 
or treated in a way, and with a painful minuteness, 
which are no longer in fashion. 

Dr Gilbert's book, although one of those: which 
does the highest honour to eur country, is less known 
in Britain than on the continent. Indeed, we know 
but of two British editions of it, which are both in La- 
tin ; and we have seen five editions published in Ger- 
many and Holland, before 1628. i 
We earnestly recommend it to the perusal of the 

curious reader. He will, (besides the philosophy), find 
more facts in it than in the two large folios of Sca- 
rella.” * 

Besides this work, there appeared a posthumous pub- 
lication of Gilbert’s, entitled, De Mundo nostro sub. 
lunari Philosophia nova, Amst. 1651, 4to. It was print- 
ed from two MSS. in the library of Sir William Bos- 
well, and consists of an attempt to establish a new sys- 
_tem of natural philosophy upon the ruins of the Aris- 
totelian system. It was edited by the learned Gruter. 
Dr Gilbert invented two very ingenious instruments 
for ascertaining the latitudes of places without the aid 
of celestial observations. See MAGNETISM. 
GILDING, is the art of ornamenting various articles, 

by covering them with a superficial coat of , to 
obtainrthe brilliant appearance of that valuable metal. 

For some purposes the appearance is not the only 
object ; for, in situations where Wood or metal work is 
much exposed to. the weather, gilding forms a more 
durable protection from. decay than any kind of paint 
or varnish, as the gold, if well put on, is equally im- 
penetrable to the sun, rain, wind, or frost. 

_—\— 

Gilding is an art with which the ancients were ac- Ancient 
guainted, nee they had not discovered the means gilding. 
of extending the leaves of gold to such a surprising de- 

* See Robison’s System of Mechanical Philosophy, vol. iv. Art. MacNetis, 
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Gilding. gree as is done at present. ‘From the information of 
— ~~ Pliny we learn, that their thickest leaves were called 

braclee prenestine, because a statue of Fortune at Pras 
nestina was gilded therewith. An ounce» of gold 
formed 750 of these leaves, each being 4 fingers orS 
inches squaré: this is 9 square inches in each leaf, or 
47 square feet very nearly for the whole ‘ounce. ‘The 
Romans employed thinner Jeaves, which they called 
braclew questorie. From the great malleability of gold; 
the moderns have discovered: means by which it:can 
be reduced. to such extremely thin leaves, that, not- 
withstanding its high specific’ gravity, a given weight 

' of gold can be made to cover a greater surface than any 
Superficies other metal. » An experiment by Ms Reaumur:shewed 
ofa grain the superficies of a grain troy weight of gold'leafto be 
of gold leaf. 49 square inches and three-tenths, This is at’the rate 

of 141 square feet per ounce, and the thickness of'such 
a leaf has been estimated at the 7,);.;th part of an 
inch. \ Mr Boyle found that ‘a grain might’ be spread 
to 50 square inches and seven-tenths. This gives 169 

’ square feet for the ounce; and; by the: same mode of 
estimation, the thickness would. be only the:,.;4—,d 
part of an inch. Gold is-not at all liable; like other 
metals, to tarnish or oxidate by the action of the'air or 
damp ; and therefore this thin covering is very-dura- 
ble. It is not susceptibleof any other decay or waste, 
than from those causes which produce friction or abra- 
sion of the gilded surface. 

Gilding ‘is performed either upon metals, or upon 
wood, leather, parchment, or paper’; but three distinct 
methads are employed ; the first called wash or water 
gilding, in which the gold is spread whilst reduced to 
a fluid state by solution in mercury ; 2d, Leaf gilding; 
either burnished or in oil, is performed by cementing 
thin leaves of gold upon the work, either by size or by 
oil ; 3d, Japanners gilding, in which gold dust or pow= 
der is used instead of leaves. ; 

Wash or water gilding —The method of gilding by a 
solution of gold is only applied to metals. The goldis 
first dissolved: or reduced to the consistency ofa semis 
fluid, by amalgamation with mercury.’ In this state, 
by the assistance of an acid, it can’ bé spread or washed 
evenly upon-every part of the surface of the article to 
be’ gilded ; the mercury is afterwards evaporated by 
heat, and leaves a covering of pure gold, the thicke 
ness of which is inconceivably small, although forming 

Its applica- a most perfect surface. By this’ method, brass orna- 
tions. ments, watch-cases, buttons, and jewellery of’ all de- 

scriptions, are made to represent gold. The latter 
branch of the art is carried to such a high degree ‘of 
perfection, that the deception can only be detected by 
the weight of the article, by cutting into it, or by some 
chemical test. 
A mixture of copper and brass is the metal most 

commonly employed for this kind of gilding : pure cop- 
per does not ily receive the mercury ted 
with the gold; and, being of a soft and rather porous 
nature, requires more gold to» produce an equally bril- 
liant cover About one-seventh part of brass, be- 
ing mixed wiih the copper, renders it harder, and makes 
the gold spread very readily: brass itself will receive 

Proper me- @ Very fine surface of gilding. “The endeavour of the 
tals for workman is, to make such a mixture of brass and cop- 
wash gild- per as will produce nearly the same colour as the gild- 
NBs ing is intended to have ; for a great variety of shades 

in the colour of the gold can be produced by a subse- 
quent process, after it has been laid on ; but it requires 
less trouble to give the gilding the same colour as the 
metal which is beneath, than to make a different shade. 

Three kinds 
of gilding. 

By amal- 
gam. 

GILDING. 

, amoment,, till a 

‘ing ; for if the gold and mercury are pure, and the amal- 

In effect, thé gold adheres to the metal by forming a | 
very — amalgamation or alloy therewith ; hence 
the gold will partake of the colour of the metal. A se- 
cond coat of gilding laid on will:have a opera ceed 
ance of. pure gold, and will havea more d bril- 
liancy than an equal quantity of gold spread upon the 
metal at one process. et th 4a TRI i, 

Silver takes a fine ‘surface of gold, and of a yellow 
colour, unless it is gilt twice over, sand coloured afters 
wards: ' M fa heist ania seh A” “eerie 

' Tron and steel will not take the amalgam, asthe mers 
cury has no affinity for these metals,’ ~\ ©“) Ss ea” 
Tin, zinc, lead, or other of the! baser metals; are nes 
ver gilded by. amalgam: “they would deteriorate:the 
gold too:much, nor would they bear a sufficient heat; 

To amalgainate the gold for wash. gilding, ni 
quantity is put into a crucible, or an iron ladle, withabout o gold 
six times its weight of mercury. The ladle or crucible "7° 
should be rubbed on the inside with whitening, to pres 
vent any waste ; and beingput upon a charcoal fire, and 
gently heated, the mercury will soon dissolve the gold. 
To assist the solution, it should be stirred with an iron 
wire. The heat:should not be. sufficient to-evaporate 
the mercury, at least not until ee 
is nearly effected ; the heat may then be increased for 

is seen to rise from the cruci« 
ble. The amalgam being made, is thrown out into was 
ter, where a small. portion of mercury will be seen'to 
separate itself. This contains very little if any gélds 
but the real amalgam forms a small lump of paste, of 
nearly the same.consistence with butter ; but it will be. 
observed to have particles of mercury intermixed with 
it. To remove. these, the» amalgam “is twisted up in a 
piece of fine wash leather, and gently pressed with the 
finger and thumb: the mereury will: through the 

res of the leather; and leave the gam fit for use. 
= this state it is the colour of ‘silver; without/any ap- 
pearance of gold, ‘and does not contain more than 
twice the weight of mercury to'that of the gold. The = = 
mercury whi waldo fat ra-nteeetiges citer 
be reserved: for mi ‘future , asit will pro- * 
bably contain a small proportion of the gold. 

Some workmen vary this process by heating the gold 
to redness, and heating the mercury to the point of 
evaporation ; then, throwing the hot gold into the mer= 
cury, the amalgam is quickly ieffected. We do not 
know any difference of effect which should’ give the 
preference to either of these processes. © Lite, 
-» It-is essential that both the gold and the mercury } 
should be pure.» The mercury of ‘commerce is almost shov 
always-adulterated with lead, which is prejudicial 
to the gilding. ‘It should-be:s istilling the 
mercury in an ivon retort, with a gentle heat:~ this will 
leave the lead in the retort ; orthe mercury may be re~ 
vived from cinnabar in a:very purerstate. Nothing can 
be gained by employing gold of an inferior quality, as 
it will always require a greater proporti u 
the same covering, and the beillimey will be much im~ 
paired. ' net ED tb Tita geet eee 

It has been recommended to grind'the amalgam on: 
marble stone, or inva glass mortar, and to w: ‘it ‘con~ 
tinually with a solution of common salt in water. This 

8. & g, e z 3 = 

have never met with any artist who practises this 

gam is not , 80 as to oxidate the mereury, it 
will be unnecessary. . } 



» ~The first circumstance to be attended to in wash- 
. gilding, is to make the surface of the metal perfectly 

free from all scurf, ‘tarnish, or oxidation; for the co- 
vering of gold upon the metal unites therewith by a 

_ kindof, an ion, and forms a superficial alloy, 
Lag would * Fr doar the smallest coat of tar- 
nish, wre Ve fetter 1 + 
. The cleaning is performed,by pickling the metal, in 
a solution of aqi sata water: the strength of the 
solution is immaterial, except with respect. to the time, 
that the, metal-must,remain in it., A quantity of acid, 
_equal to-one-fourth of the water, will clean the metal; 
‘in afew minutes; but if weaker, is equally eflective in. 

_ a longer time: and if the article is accidentally left in 
the pickle for a long time, it will not be injured, For 

; eee coarse articles, a strong solution of sal nixon, 
— op.sal.ammoniac, is employed ; and to. render it more, 

active, the metal is. heated and plunged ‘into it : this, 
} raises a black or brown oxide over the whole surface, It 
Acid, is then dipped in the pickle of aquafortis, which throws 
off a slight: scale from the surface, and renders the me- 
tal clean at once; and it is put into clean water, to pre- 

vent the farther: action: of the acid from producing a 
emeleboter ee eee is performed, » | brie 
| For the,best work, the aquafortis pickle is used cold,, 
and the cleaning is, performed) by ‘the friction of a 
seratch-brush, formed, of» fine brass wire instead of 
hairs. The brush is sometimes made of a circular form, 
and. mounted, on a spindle, turned rapidly by the mo- 

re 
4 
” lathe, whilst the work ‘is presented to the brush. But 
far delicate work, such as the wheels and other parts of 

watches, a very delicate hand brush: is used.; and here, 
_ it must be noted, that when the: steel! arbors of the 
wheels, or any other part of steel, are attached to the’ 

work, it must not be dipped )into the:pickle, but. the, 
pickle should be made stronger, and only the scratch-, 

___ brush dipped:into it, before the work is brushed with, 
. it. The steel must be frequently dipped into clear, 
“» © water during the brushing, to prevent the action of any 
ha Oe cites eolene : ms oo 

ning To amal perfectly upon the surface of 
the article which is te mateo acid, called the quick- 
ening, is used. This is made of aquafortis, (nitrous acid), 
with a small Lrtgm g of mercury dissolved in it, so.as, 

| to give it a milky whiteness, ‘Tlie article being dipped 
] =. into this, attracts a.coat of the solution of mercury, over 
the whole surface, in an instant; and with this|prepa- 
__ ¥ation; the amalgam is applied with the pencil.. ‘This is 

. a piece of flattened copper wire, fixed in a handle; it is 
occasionally dipped into the quickening, then touching 

Mication the amalgam with it, it will take up’a small quantity; 
se smal. which is rubbed upon the work, and spreads or ‘flows 

in an instant over all the which have been touch- 
ed by the qitickening. The action of the quickening 
regard from the greater affinity. ef] the nitrous 

copper 
_ which, the acid takes to the copper the instant it is ap- 
plied upon it, and» leaves the mercury: precipitated 
upon the surface, This’ coating of m facilitates 
the spreading of the amalgam when jit is applied, al- 
though it may be spread without it, by merely dipping 

aquafortis; then: into the am: i 
the surface’ of the 
for deli¢ate works; 
tsof steel, Ano- 

iia cupor jar, mercury and = Tocnareat ip eee CUES es oe : : + . a sistency of thin cream. “Into thivthe articles are dip 

et wk. 

aos 
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tion of a foot-wheel and treddle,,in ‘the manner of a. ’ 

than for the mercury ; in'conseqyuence'of th 
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ped, and become at once : pester! --coated with the Gilding. 
amalgam. We have seen, this method used by a but- “—v—~ 
ton manufacturer, and it succeeded very well, with 
scarcely ‘any trouble; but, it is only, applicable on a 
large scale, for this amalgam will not keep long, because 
the acid turns the mercury black, by an oxide which 
will not pass off iu the.drying. They can only mix up, 
in this way, as much amalgam as they intend to use in, 
a very.short time. Without acid, the amalgam will 
keep any length of time. 

. The next step in the operation is the drying off, or eva- Drying off 
porating the mercury, For this a small charcoal stove or, stove. 
oven is used ; itismerely a square opening, surrounded, 
by brick on every side, except the front, and a flue pro- 
ceeds from the top. It is made of a size proportioned 
to that of the work intended to be dried in it. As it 
is not intended that the draught of. air shall be rapid, 
the stove may be placed in the lower part ofa chimney, 
which is open all round the stove; so as to admit part 
of the current of air to ascend into. the chimney with- 
out passing through the fire; and the char being 
laid upon a small stone hearth, without any grate, it 
does not burn away very rapidly. The front.of the 
chimney. should be closed by a window-sash, which 
draws-up and down, leaving just room enough beneath 
for the gilder to-put his arms and hands into,the chim- 
ney, while he sees his work in the stove through the 
glass, which prevents his inhaling the pernicious vapour 
of the mercury. A drawing of an apparatus of this 
kind is represented in Fig. 9. of Plate CVII. Burton, 
Manvracrore, with an additional apparatus to con-, 
dense and preserve the mercury dissipated by the eya- 
poration. The gilder, is generally seated before this 
stove, and holds the work in a pair of iron. pincers, 
over the burning charcoal, till he sees it change colour 
from the white silyery appearance produced. by the, 
amalgam, to a gold colour, which gradually comes on 
as the mercury passes off. 

Atithe first application of the heat, before it is suf-, Operation of 
ficient to. make the mercury evaporate, the amalgam drying off. 
will-be'seen to grow. more fluid, and flow as it were 
upon the surface. In this: state it is lable to collect 
more to one part of the work than others, probably be- 
cduse the heat is not equal in all parts, but renders the 
amalgam more fluid in some places than in others, 

To counteract the.effect of this tendency, a brush of Spreading 
soft hog’s haiv.is frequently drawn oyer the work, to the gold 
spread the amalgam perfectly equal over the whole sur- by * brush. 
face. This is a part of the process. which requires 
much attention from the workman ; for if he, does not 
spread it well, the parts where the mercury accumu- 
lates will form whitish. spots when dry; and_ these 
spots will afterwards tarnish, and at length turn black, 
haying very little of the'gold Jaid upon them. A great 
deal depenie upon the heat being very equally and re- 
gularly applied, until the mercury begins to dry off, and 

amalgam becomes fixed. The common gilder’s 
stove. is: very ill calculated to attain this equality of 
heat; : If the work has any cavities or hollow parts, into 
which the is liable to be, accumulated by the 
brush, it must be dislodged by shaking the work, The 
hait of the brush must be very soft and. pointed, by 
rubbing it upon a piece of pumice-stone ; and where there 
is any: extent/of ‘surface to be gilt, the brush.must be 
drawn in one direction, because it leaves.a sort of grain, 
which) will’ haye.a disagreeable appearance if it is not 
laid straight...) . , 

It-is usual for the gilder to- have ay a aa ag 
e intends. to 

Gilding ° 
into which he puts a few of the pieces h pa, 
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gild, and places ‘it «upon the fire; and he takes them 
one'by one with the tongs, out of this pan, to brush 
them, and then returns them to heat, whilst he brushes 
others: at last, to finish the operation, he holds them 
in the tongs over the hottest part of the charcoal; 
this completes the evaporation of the mercury, and 
leaves the gold of a dull yellow, or gold colour, Small 
articles of which there are a great number of the same 
size, such as buttons, rings of watch chains, &c. are 
put all together into an iron frying pan to heat, and 
when the mercury begins to flow, they are all together 
thrown out into a-cap, in which they are shaken up, 
and well stirred about with a painter’s brush. This ope- 
ration effects the spreading of the gold with very little 
trouble. It should be repeated several times, and the 
heat brought on very gradually, which the pan admits 
of doing more conveniently than any other means. As 
the heat continues to increase, the mercury begins to 
evaporate, and soon leaves the amalgam, or rather the 
gold, fixed upon the surface. The work. being now 
dried off, presents only a ‘dull scarfy appearance; but 
being*brushed by a few strokes of the scratch-brush, it 
assumes a polished surface. The brushing is done 
with small beer or ale grounds, which however contri- 
bute nothing more-to the operation than to soften the 
strokes of the brush, and prevent the work having any 
appearance of seratches. If a thicker coat of gilding 
is required, the operation is repeated once or twice, 
and every time the colour will approach nearer to that 
of fine gold. The scratch-brush must be applied to 
clean the work between each gilding. 

The simplest mode of heightening the colour, is to 
hold the work over the charcoal of a small stove, simi- 
lar to the gilders stove, and heat it till the colour in- 
creases, During the heating, if any spots appear of a 
different colour, they are touched with a stick dipped 
in aquafortis, which restores them. It is then thrown 
into a weak solution of aquafortis and water, which 
will discover any spots where the coating of gold is de- 
ficient. This method is supposed to act by making a 
perfect dissipation of the mercury ; but we think it ra- 
ther operates to produce a farther alloy or amalgama- 
tion of the gold with the metal upon which it is spread. 
The work being again polished with the scratch-brush, 
is finished unless a very high polish is required: it must 
be produced by burnishing with a blood-stone, using 
water to prevent the gold being rubbed off. 

When a higher colour is required, the work iis co- 
vered with a composition called gilding wax; and be- 
ing held over the fire till the wax smokes, and is onthe 
point of inflaming, it is then suddenly cooled in water, 
and the scarf of the wax is cleared off by the scratch- 
brush and beer. 

Gilding wax is compounded of bees wax and red 
chalk in equal quantities, with French verdigris and 
alum or green vitriol, which are added in small ‘por- 
tions. The use of the wax seems to be only to flow, and 
carry the other ingredients to every part of the sur- 
face, and to determine the proper degree of heat to be 
applied, There is another preparation of sal ammo- 
niac, nitre, green vitriol, and verdigris, in equal parts, 
which they use after the wax is cleared off, and they 
desire to produce a very high colour. It is spread over 
the work in a state of paste, to which it is mixed by 
urine, and heated till it smokes in the same manner 
as the wax. This composition may be used instead of 
the gilding wax; or, by repeating the application of 
the gilding wax two or three times, it will uce the 
same colour, which is a deep and brilliant copper | 
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colour, but very superficial, and wears off long before 
the gilding is worn away. faatitie 2 ot (yaa 

Dead yellow is a preparation of gilding which pre- 
sents a frosted surface, without any polish, and of a“ 
beautiful yellow colour. It is produced by a saline 
preparation like that above, but some yellow. colouring 
matter is employed instead of the green verdegris, 
When the work is heated with this upon it, it is thrown 
into aquafortis and water, and the ebullition which this 
occasions produces the dead colour. che 

The operation of drying off, as formerly practised, 
was very prejudicial to the health of the workman, _ 
who always inhaled the fumes of the mercury. . The /™P 
application of a glass front to the chimney inwhich 
the stove is placed, has obviated this inconvenience ; 
but still the stove is not judiciously constructed with a 
view of producing a gradually mereasing heat. A_ 
considerable improvement might be made by employ- 
ing an iron box, or oven, set in brick-work, over a close 
fire, and surrounded. by flues, in the same manner as 
a boiler. It should be open in front, and have two or 
three shelves within it. The whole stove should be 
inclosed within a chimney, with a glass window in front, 
and a sufficient draft up the chimney window to carry 
off all the fumes. In using this stove, the work should 
at first be laid on the top of the box, where it will be 
gradually warmed; then the workman removing it to 
the upper shelf, it would become more heated, and fit 
for brushing. When this is done, he should place it 
on the second shelf, which would produce a greater 
heat. Being again brushed, and afterwards placed on 
the bottom of the box or stove, the heat would be suf- 
ficient to complete the drying off. ‘ ’ 

Iron or steel, may be ornamented by eee Gildin 
if the surface is first covered with copper, by dipping itn 
the iron into a strong solution of blue vitriol, alphas 
of copper.) Upon this the amalgam can be applied ; but 
such gilding presents a very indifferent colour, and is 
not durable. : post. 4 } 

Another method is, to spread a thin plate of gold By bu 
upon the steel, then heating them both, and burnish- 8 
ing the gold down, it will adhere, but so slightly as to 
have but little durability ; and the heat must be so con- 
siderable, that it frequently injures the temper of the 
steel. 

In the Philosophical Magazine, vol. ii. anew mode of 
gilding steel is described, as being the same by which By eth 
the Sohlinger sabres cr xd oe solution of a4 go 

Id in nitro-muriatic acid, (aqua regia,) being poured 
fae about twice as much ether, the latter will pa 
the surface of the acid; but if shaken vepethes, the gold 
will be taken up from the acid by the ; which may 
then be separated, by pouring the mixture into along — 
glass funnel with the tube stopped, and when it is com- As 
pletely at rest, the tube being o ; 
acid; and being again | 
with gold in solution, 

to be 
which, 

nishing the gilding down. Gh ti 
t 

ed, by , size, white of an egg, or drying oil. ort 
giktine cant applied on as well ae wood ; or; kind 
with an priate cement, it may be laid on any sub- 
stance which presents a surface sufficiently even, and 
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: etait per It is distinguished into burnished gild- 
ing and oil gilding. In the former, the leaves being 
cemented upon the work or size, admit of being 

is mixed up with water ; gilding, because the size or thy 
t as this term is also applied to the wash gilding by 

mercury, it should be avoided, as tending to confusion. 
Oil gilding, is that in which the leaves are stuck on by 
fat or drying oil. The advantage is that it will bear 
the weather, but, on the other hand, it will not admit of 
being burnished. 

Burnished Gilding.—When this is laid upon wood, 
. the surface must be prepared for it by a thin coating of 
size whitening, to fill up the pores, and make a closer 
ground for the gold leaf. The size used to mix up the 

_ whitening, is made from cuttings of parchment, or of glo- 
' vers’ er. These must be gently boiled in water for 

is is sometimes called water 

« several hours, till the water extracts sufficient size to 
form a jelly when it cools. This size is strained through 
a flannel to clear it from the cuttings, and fine powder 
of whiting is added, being stirred up with the size un- 

_ til it forms a’ coarse paint whilst hot, but will con 
into a very close solid substance when cold. With this 
composition when heated, the surface of the wood is 
coated or primed over several times, spreading it even- 

with-a painter's: brush, and carefully laying it into 
the hollows or cavities of the work where it is car- 

ved, Each coat should be suffered to dry perfectly be- 
fore another is applied; and the: last must be rendered 
as smooth and even as possible. For this purpose, it is 
brushed over with water before it is quite Bese and any. 
lumps removed at the same time the whole surface is 
rendered closer. When xp a dry, the priming of 
whitening must be examined to fill up the cavities, and 
the carved parts must be cut or ae sharp with a 
knife, and polished up in with a Dutch rush. Af- 
ter this, the where the gilding is intended to re- 
ceive a burnish, must be rubbed gently with a rag wet- 
ted with water. This produces a surface, which has a 
polish when dry. 

The:gilding size which is to cement the gold leaf, is 
8 now applied hot with a brush over all the parts intend- 

ed to be gilt. This is made of the same size as be- 
fore mentioned; but instead of the whitening, a mixture 
of bole ammoniac and tallow is ground together upona 
marble slab; and, in order to render the mixture more 
easy, a little soap suds is put upon the slab. The size 
of parchment before mentioned, being diluted by dou- 
ble its quantity of warm water, this composition is ad- 
ded till it becomes as thick as cream. Some artists add 
black lead to the bole, at the rate of one-sixteenth of 
black lead; and instead of tallow, they use a mixture of 

- equal parts of olive oil and bees-wax. Others add co- 
Jouring matter, such as vermilion and fine yellow; but 
these are quite useless, if they intend to cover the work 
completely with gold. The gilding size is laid on-in a 
thin coat, which is ated when the first is dry, and 
sometimes a third time, which prepares the work for 
the application of the gold leaf. - 

The gold leaf is kept in small books, the leaves of 
which are rubbed with red chalk. To take up the 
leaves, and particularly the small pieces, the gilder has 
a.small pair of tweezers made of two slips of cane, uni- 
ted together at one end-by glue, so that they will spring 

- open; but the ends, which are to take up the leaves, 
are cut extremely thin, though left sufficiently broad te 
take up the leaves by the corners without breaking 
them. The gilder is also eane with a cushion, upon 
which he spreads out the leaves when it is necessary to 
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cut them to an 
of leather, stuffed with tow or wool upon a square board, 
which has a projecting handle to hold it by. To divide 
the leaves, a common pallet knife is used, The article 
upon which the gold.is to be applied is placed in an in- 
clined position, and the size is wetted by a camel hair 
pre. This wetting renders the size sufficiently ad- 
e sive to cement the leaves, which are removed from an ee 

leaves. 
the book, by sliding them upon the paper of the book 
with asquirrel’s tail, until the edge of the leaf overhangs 
the edge of the paper. This overhanging edge is a’ 
lied upon the sized work, and fastened down, by touch- 

Ing it with a piece of soft carded cotton wrapped up in 
apiece of fine linen. ‘he gilder then withdraws. the 
paper upon which the leaf lies, and thus spreads the gold 
upon thesurface. This drawing away the paper from be- 
neath the leaf extends the leaf in every direction, and lays 
it flat upon the work. If any folds or wrinkles appear, 
the gilder blows on the leaf, to press it against the pa- 
per, and cause a very slight adhesion, though sufficient 
to draw the leaf straight without tearing, which would 
not be practicable if it was pressed upon the paper by 
any other means than a current of air. This part of 
the operation requires much dexterity ; and if the 
workman breaks a leaf, it must be taken up with the 
tweezers, which, indeed, are frequently requisite to 
pace the leaves straight. It is very difficult to place a 
roken leaf sufficiently exact upon the size that no 

joint shall appear.. The gilder endeavours to lay the 
leaf, by first fastening the top of it, or that edge which 
is: most distant from him ; then he withdraws the book 
downwards, and for this reason he begins the work at 
the top. In some cases the right or left hand side of 
the leaf must be first stuck on, and then the book must 
be withdrawn sidewise, to the left or.right. The gold 
leaf being by these means spread on the work, is first 
pressed close by blowing upon it, and afterwards by 
dabbing it with a squirrel’s tail, or with a ball of very 
soft cotton wrapped in a fine linen rag. The gilder 
does not wet a greater extent of the size than he can 
cover with gold before it becomes too dry ; but if this 
happens, he wets it again, and thus procceeds until 
the whole is covered. The leaves are overlapped, to 
ensure that every part shall be covered ; but, of course, 
the overlay is as little as the workman can make it. 
Any small spots which remain uncovered from de- 

ficient corners of the leaves, or other causes, are covered 
with pieces cut by the knife upon the cushion. The 
ce reserves for this use those leafs which are bro- 
en in attempting to lay them on: They are removed 

from the book with the pincers, and laid upon the 
cushion. The pincers are likewise used to apply these 
pieces upon the work ; but if they are very small, they 
may be taken upon the cotton dabber, when rendered 
damp by breathing upon it.. These repairs should be 
performed as the defects occur, before the size becomes 
dry ; but, if any escape, the size in the defective places 
must be carefully wetted by a camel hair pencil; the 
surrounding gold being preserved from the water. 
When all the work is covered, and sufficiently dry, it is 
brushed over with a large and soft hogs’ hair brush, 
which takes off the loose gold ; it is then minutely exa- 
mined, and defects removed, by painting them over 
with shell gold mixed with gum-water., But for com- 
mon work a colour resembling gold is used: it is com- 
posed of vermilion and yellow ochre, or red lead and 
Dutch pink, ground up.with,the white of an egg or 
isinglass size. : 

The gold remains only to be burnished by rubbing Barnishing. 

particular size, The cushion is made Gilding. 
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J 
sate ious to raise 2 fine surface, because the size be- <i 
comes hardened with. those small irregularities, which » 

vent the surface of the gold from presenting a po- . 

it over with an agate fixed ina handle, or a dog’s tooth. 
It is requisite to attend to, the state of dryness of the 
work before burnishing: for if the size is not-sufficient- - 

, the gold rubs off or scratches; and.if too dry, it, 

ished surface. 
Gilding in oil.—This is used. for work which 

posed to the weather, and is therefore performed on 
wood, lead, or other metals, and sometimes. on stone. 
The ground must be laid of oil :paint instead of size, 
and whitening as for burnishing gilding. White lead is 
a very proper 
coat. of yellow ochte and verinilion mixed up with 
-drying oil. . This’ has a colour which will render any 
slight defects in the gold less apparent. If great nicety 
is required, the last coat of paint, when dry, should be . 
rubbed smooth with pumice stone. In general this is 
neglected, because oil gilding is in almost all cases in- « 
tended to be viewed at a distance. 

The surface, thus prepared, is ready to receive the fat | 
oil'size, by which the gold leaves are to be:cemented - 
upon it. This is prepared from linseed cil, exposed to 
the weather in a large flat pan, which is filled five or - 
six-inches deep with water, and the oilis poured upon 
the water about an inch deep. It should be placed 
where it will receive the action of the sun and rain for 
five or six weeks in summer, | This will cause the oil 
to become thick like treacle, and some impurities will 
descend into thé water. The oil isthen to be taken off 
the water, well separated from it, and poured. into a 
long phial, which is to be heated until the oil becomes 
perfectly fluid, by the settlement of the ‘foul parts to 
the bottom. The clear oil size is then to be poured off, 
and strained through flannel. To render the oil fit for 
use, it is ground to a thin paint with yellow ochre. A 
coat of this paint or size 1s brushed .over the surface 

’ which is to be gilt, but if found too thick to work 

Sizing the 
work, 

Gilding. 

Leaf gilding 
on paper, 
&a 

By gum 
£12@. 

Gilt letters. . 

Writing 
size. 

well, it must be mixed up with drying oil. Great care 
must be taken to cover every part,: and to render this 
very certain, a second coat may be spread over. the first, 
after it is dry, The gold deaves./are applied upon this 
second size, when it is in such a state of dryness, that, 
on touching it with the finger, it feels strongly adhesive, 
but at the same time does not:come off upon the finger. 
The gold is applied: by the same means as before de- 
scribed for burnished gilding, and after becoming dry 
is brushed over to remove the superfluous aa if 
this operation produces any spots, they must be retouch- 
ed with the’ size, and fragments of gold applied where 
it is requisite. 

Leaf Gilding, on paper or vellam.—This is extremely 
sunple, as the surface requires no other preparation 
than a wash of dilute gum water, or isinglass size. 
Upon this the leaves of gold are Jaid, when itis ima 
certain state of dryness, which must be known by prac- 
tice : if it has become only a little too dry, it:may be 
sufficiently damped by breathing on it. When the sur- 
face is coyered with gold, it can be burnished with an 
agate, or dog’s tooth. 

Gilt Letters—If it be required to ‘gild manuseript 
writing, a/strong sizemust be used for writing, ihstead 
of ink: it is made of gum ammoniac dissolved in 
water previously impregnated witha little gum arabic, 
and some juice of garlick : this forms.a fluid of a milky 
colour, which will flow very readily from a pen, or it 
can be laid on according to any design by a‘camel-hair 
pencil; it may be suffered to dry, and then, by breath. 
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is ex- - 

for the first. coat; then a second - 

‘mixture is dry, 

> 

ing upon the 

yermilion, 
or vellum must be 
leaves, as béfore directed. 

ink; 1. of stnichnee duniielaliee 

afiee leh pitted with thy. are 

ioaceeke Sete filled up with an ink» co ed of 
eggs, and the raised "davies | nie & 
istamps when applied upon the paper 
deave the mixture upon. the »paper in 
letters, engraved upon the face of the stamp, a 
siderably raised. The gilding is 

by rubbing it with a piece 
before directed. ps E : : uit 

Book-binders imprint gold letters on: the backs of Gok 
‘books, without any size, by means of brass types, which on 
are cat the same as printing types ; these are made hot 
in a charcoal fire; and are pressed the place where 
the letters are to be, over which a leaf of gold has been 
previously spread. The heat and pressure causes the 

to adheré'to the leather, where the. typ 
plied, but the gol 

same manner; but when a length of Lordering is re- 
quired, the ya is engraved on the surface of a 
small roller, which is used hot, in the same manner as 
the types. » Mt + rT ee 

In order to gild the ss the leaves of books, or gi 
writing paper, they must be strongly screwed in a press, paper 
after being cut as.smooth as. possible, and the 
sized with isinglass glue, mixed up with spirits of wine. 
The gold: should be laid on when the size arrives ata 
roper degree’of dryness. . © ws 0 RAT 
2 The Brench workmen ‘aground of bole ammo- 
niae, mixed up with powder » by means 
of white of eggs. This is‘Jaid - thinly wpon ‘the 
edges, after isinglass’ size ‘or gum’ has’ been applied. 
when the ground is dry, it is rubbed ‘smooth with a wet 
rag, and this moistens it-sufficiently to take the 5 the gold. | 

Japanners’ Gilding. —Gilding’ with a is Japa 
only used whet thi appearance of foe is desi: 
red.. The-powder is sprinkled upon the article after 
the cement has been laid on. This method is not 36 
durable as leaf-gilding, that is, “it ‘requires a greater 
ong lw of to form an ae fectual haps 
y this means ; for this reason it is generally cor 
nip coat of varnish, and is hence called japanners’ 

% To reduce the gold to powder, two different means 



ployed; one by precipitation, and the other 
coe the she ig A of pure gold 

‘containing about ei oe ce 
regia, (nitro- ic acid). The gold 

more readily Seve, if it is either out Ro 
plates, or divided into small grains, by pouring it 
water when melted. A e heat being applied, 
‘facilitate the ss, and by occasionally stirring 

it with a ; rod, the gold will be wholly taken 
up. _A solution of sulphate of iron or green vitriol, in 
able ‘eight times its weight of water, is made at the 
same time, and if it leaves any sediment, it must be se- 
parated and tendered clear. i‘ 
To precipitate the gold in a state of powder, a small 

ti the solution of sulphate of iron is poured in- 
the containing the solution of gold, and a red 

immediately falls to the bottom from the nitro- 
uriatic acid, leaving the gold to unite with the iron of 

the vitriol, for which it has a4 greater affinity. The 
fluid must be now poured off, and leaves the bright 
gold powder at the Bottom of the glass, which is then 
to be filled with clean water, and the powder stirred up 
to wash it from any remains of acid. Te will soon settle 
again, and the water must be poured off to leave the 
powder as dry as possible. e remaining water is 
sat teiga by exposing the powder in the air upon a 

ece 
a Another method of producing gold powder, is to form 
an nadie of gold with mercury, by the same process 
as desi for wash-gilding, namely, heating the gold 
‘to redness, and throwing it into mercury, heated near- 
ly to its point of evaporation. The gold forms an amal- 

with the mercury, and after being separated from 
e superfluous mercury, by passing through a piece of 

leather, the amalgam is put in a crucible or a glass, 
and ex to a sufficient heat to evaporate the mercu- 

, and this leaves the gold in a fine yellow powder. 
or this method, the mereury must be quite pure, and 

free from any admixture of lead, otherwise the powder 
) ‘will be found in lumps, and discoloured. 

ering. Gold may be m ge reduced to a powder by 
grinding leaves of gold with a muller upon a marble 
Stone, and working it up with fine clear honey. The 
fragments brushed off by the leaf-gilders will answer 
this purpose, and the grinding must be continued un- 

til the gold forms a yellow paste with the honey. 
This paste being thrown into water, the honey is taken 

, up by it, and the gold settles in a fine”powder. It 
‘must be repeatedly washed till the honey is quite se- 

, and then the powder is dried. This does not 
: uce so brilliant a der as the former means, be- 
12 cause the particles of gold are bruised, and rendered 

dull by the action of the muller and stone. 
__. ° The cement or size used for japanners’ gilding is 

composed of linseed oil and gum. The oil S boiled, 
and whilst upon the fire, pieces of gun anime being put 
in, will be dissolved. The proportion of gum should 
be about one-fourth (by weight) of the oil ; the mix. 
ture is boiled till it is reduced to the consistence of tar, 
and then strained through a cloth, When wanted for 
use, it must be ground: with vermilion, adding as much 
oil of turpentine as will ‘make it work with a brush, 
Some gilders add to the above composition asphaltum, 
red lead, and umber. These fea Sage are pounded 

~ and mixed with the gum, before it is put into the oil. 
Such additions give the size a colour, which is 
More necessary in gilding with der than for leaf 
ilding, because the size appears in innumerable small 
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specks, which will diminish the lustre of the gold un- Gilding. 
less the size is of a brilliant colour. Sa 

The operation of gilding with powder, is nothing 
more than to paint the work over with the size, mixed 
Up with oil of ine ; and when the size is so far 
dried that it feels adhesive without coming off when 
touched with the finger, the gold powder is applied, 
by dipping a piece of soft Wash leather into it, and 
daubing it upon the work, When the work is small, it 
is best to strew the powder upon it, and shake off the 
superfluous gold. re 

' Gilding upon Porcelain or Glass—The gold is tedu- Gilding up- 
éed to a fie powder by any of the means described un- °° Porcelain 
der japanters’ gilding, and mixed with borax, adding as 
much gum water as will make it work with the pen- 
cil, with which it is to be laid upon the porcelain or 
glass ; it must then be subjected. to a sufficient heat to by-gold 
make tlie enamel soft, to which the borax contributes Powder. 
very much. This fixes the gold, and it can afterwards 
be burnished ; or leaf-gold’ may be laid on with gum 
water, and fixed by burning. Borax is sometimes mix- 
ed with the gum. 

To gild upon glass without burning, a cement or size 
may be made of amber, melted in drying oil, and boil- 
ed to a strong consistence. It must be tempered for 
working with the pencil by oil of turpentine, and laid 
on the glass or porcelain, and the gold leaf spread over 
it. When perfectly dry, it will bear a careful burnish- 
ing, and is durable, 
~ False or Imitative Gilding.—Wash gilding cannot be False or 
imitated ; it must, as we have before metitioned, be of imitative 
pure gold. Leaf gilding may be done in Dutch leaf, 84"s- 
which is made of copper covered with’ gold upon its Dutch leaf 
surface, by the wash gilding process, and afterwards 
beat out in the same manner as the gold ; but the leaves 
are much thicker, because there is little inducement to 
reduce them so far, and they are more easily laid on. 
When first done, this work has all the appearance of 
true gold, but soon tarnishes by the air, and any damp- 
ness will produce spots in it ; if secured by a transpa- 
rent varnish, it preserves its beauty as long as the var- 
nish lasts, and in this case becomes a very good substi« 
tute. The proper varnishes are made of mastic sanda- 
fac, white resin, or copal, these alone being sufficiently 
white and transparent. 

Silver leaf and tin-foil are made to represent gold, by Silver or tin 
covering them with a varnish or lacker of white resin, f#l- 
gum-sandarac, aloes, and red lead, mixed up and boiled 
with linseed oil. See Gilding on Leather. 

False Gilding upon Leather. This is an art which Palse gitd- 
was formerly practised very extensively for the hang- ing upon 
ings of apartments. At’ present it is scarcely known, leather. 
but some very fine specimens which remain perfect, For hang- 
after being in use for a century, shew that it is a most ings. 
durable kind of furniture for rich apartments. In the 
French Collections des Arts et des Metiers, the followi 
account of this art is given. * The leather of calf skin is 
preferable to any other ; the skins are softeried in water, 
then beaten on a stone, and curried out to their greatest 
extent whilst wet ; when dry they are cut square, and 
all reduced to the same size; after which, if any skins 
are defective, they are pieced with the fragments, which 
are joined by glue; the edges of the joints being pared 
away so as to make no increase of thickness. The grain sizing the 
side of the leather is now rubbed over with a piece of leather. 
size, whilst in a state of jelly ; and before this size dries, 
leaves of silver are laid on in the manner before de- } 
scribed of the gold leaves for butnished gilding. When Silvering. 

2N- 

Operation, 

or keaf-gold. 

varnished. 



Printing. 

By tin-foil. 

False gold 
powder. 

GIL 
covered with silver, the skins are dried till they are in 
a proper state for burnishing, which is done by a large 
flint fixed in the middle of a wooden handle : the work- 
man holds it with both hands, and forcibly rubs upon. 
the silver till it becomes ‘brilliantly burnished. The 
appearance of gold is now given to the silvered surface, 
by covering it with a yellow varnish or lacker, which is 
composed of white resin four pounds and a half, com- 
mon resin the same quantity, gum sandarac two pounds 
and a half, and aloes two pounds... These ingredients 
are melted together in an earthen vessel, and after being 
well mixed by stirring, seven. pints of linseed oil are 

ured in, and when the composition is sufficiently 
boiled to make a perfect union, and to have the consist- 
ence of syrup, half an ounce of red lead is added, and 
the liquor is passed through a flannel bag. 

To apply this varnish, the silvered skins are spread 
out upon a board, and fastened down by nails : ‘These 
are exposed in the sun, and when thus warmed, the 
white of an egg is spread over the silver. After this 
is dry, the workman lays on the varnish, by spreading 
it with his hands till he covers the whole. ‘The var- 
nish will dry in the sun in a few hours, and is very du- 
rable. When the gold is desired to be laid according to 
any design, the varnish is printed upon the surface of 
the skin by a wooden block and a rolling press. By 
this means only the printed parts will appear to be 
gilt, the others remaining in silver as a ground, and 
are frequently painted in oil colours. 

False gilding for pictureframes and other similar orna- 
ments, may be. performed with silver laid on in the man- 
ner described for burnished gilding, and the above var- 
nish laid on after it is burnished: as the varnish preserves 
if, tin-foil answers almost as well, except that it will 
not bear too fine a burnish. 

False Gold Powder, is made by melting tin, and 
pouring into it about half as much mercury. The 
amalgam thus produced must be pounded and mixed up 
with sal ammoniac and sulphur, each in weight about 
half the tin. The composition being calcined in a ma- 
trass, will form a bright-gold coloured powder, which 
answers very well for japanners, but will not keep its 
colour unless it is covered by a varnish. For farther 
particulars relative to this art, see Handmaid to the Aris; 
Lewis's Commercium Philosophico Technicum ; and the 
Cirele of Mechanical Arts. (3. ¥.) 
GILOLO, or Hatmauera, one of the Spice Islands, 

is a large and singularly shaped island, which divides 
the Indian Ocean from the great South Sea to the east, 
It is composed of four peninsulas; separated from each 
other by deep bays. The equator passes through the 
island, and a meridian 126° east of Greenwich. Its 
average breadth is about 30 miles, and its length 220. 
The western side of the island is nearly straight, and 
the peninsulas extend towards the east. 

The principal towns in the island, are Ossa, Maba, 
Patany and Weda; but they are little known, as they 
are seldom visited by Europeans. There is a fine wa- 
tering place on the south side of the Bay of Ossa, where 
vessels may procure water and refreshments ; and on 
some of the islands. excellent timber for spars may. be 
obtained. 

Gilolo is naturally fertile. It abounds with bullocks, 
buffaloes, goats, deers, and wild hogs. The latter fre- 
quent the places where the sago trees have been cut, 
and get very fat upon the remains of it. The inhabi- 
tants subsist chiefly on the sago tree. It is a long 
tube of hard wood, about two inches in diameter, con- 
taining a pulp mixed with longitudinal fibres. The 
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Gi 
flower is procured from this pith, and lar anda 

tes of it may be obtained here at a very pate 
rate. ors & 7 

The inhabitants carry ona considerable trade in 
their proas with Amboyna and the adjacent islands. 
They import cutlery, scarlet cloth, china, ware, gold 
lace, iron in bars, opium, piece goods, and steel ; and _ 7 
for these they exchange mats, patnega mace, cloves, 
beech de mer, birds nests, pearl shells, 
tortoise shell. 

The Dutch were formerly masters of this island, but 
it is now in the possession of independent rajahs. 
Forest's Voyage; Hamilton’s East India Gazelleer ; 
and Milburn’s Oriental Commerce. 
GILSLAND, is awatering-place in Cumberland, much 

resorted to in the summer season, chiefly on_account of 
its sulphureous mineral waters. It is situated on a 
steep bank of the river Irthing, about two miles north 
of the road leading from Carlisle to Newcastle, and is 
about eighteen miles distant from the former place. 
The water issues out of a thin bed of argillaceous shiver, 
reposing on a stratum of indurated argil, through a 
small leaden pipe, at the rate of about two gallons and - 
a half per minute. It exhales a strong sulphureous 
odour, which may often be distinctly perceived at the 
distance of forty or fifty yards. When fitst drawn from 
the spring, it is transparent and colourless, but becomes 
turbid on exposure to the air, and gradually loses. its 
foetid smell. As the 

sasrespos of natural phintaphy and chemistry in the 
Royal Institution, undertook a series of experiments, of 
which the following were the principal results: A so- 
lution of acetite of lead, dropped into the water, produ- 
ced a very copious brown precipitate, which afterwards 
changed to black. A similar change was produced in 
it by nitrate of silver. An infusion of litmus was con- 
verted into a red, Polished plates of silver or lead, 
immersed in the water, soon. became tarnished, and 
lost their metallic lustre. Muriate of barytes, oxalic 
acid, and tincture of galls,‘produced no apparent change. 
When the gaseous products were ithe by boili 
for about ten minutes, acetate of lead and nitrate of si 
ver produced a white precipitate, but muriate of ba« ‘ 
rytes and oxalic acid no effect. A wine gallon of this 
water evaporated slowly, yielded four grains of muriate 
ofsoda, From these experiments it is evident, that this 
water is impregnated with sulphuretted hydrogen, and 
carbonic acid gas in combination with muriate of soda. 
In respect of chemical composition, therefore, it has a 
striking resemblance to the sulphureous waters of Mof= 
fat. Besides these saline and gaseous ingredients, the 
Gilsland waters, like those of Buxton and Harrowgate, 
contain a considerable portion of nitrogen or azotic gas. 
A wine gallon, English measure, of the Gilsland waters, “_ 
ielded four grains of solid matter, and twenty-five cu- 
ic inches of elastic fluids, viz. , 

Of muriate of soda four grains.. 
Of sulphuretted hydrogen gas 17 ef 
Of azotic or nitrogen gas .. 4 ¢ cubic inches. 
Of carbonic acid gas..... 4 ‘ 

“Ob 

_ Gilsland has been long celebrated in the northern 
counties of England as a place of fashionable resort, and 
for the efficacy of its suphureous waters in the cure of 
certain nervous and bilious complaints, in diseases of the 

seed pearl, and _ 

roperties of these waters were 
till late years but little known, Dr Garnet, formerly 
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digestive organs, dyspreda, hypochondriasis, and also in 
scrofulous Grections Taken internally, in doses of 
from half a pint to two or three quarts (English mea- 
sure) in the morning, it generally acts very powerfull 
as a diuretic, increases the cuticular discharge, and, 
from the moderate stimulus of the carbonic acid, increa- 
‘ses the appetite, and ) eg 7 digestion, But these wa- 
ters often luce a degree of constipation which ought 
‘to be lly obviated, otherwise a disagreeable giddi- 
ness and head-ache comes on, Externally applied in 
the form of warm bath, it has been employed with con- 
siderable advantage in herpetic eruptions ; and particu- 
larly in those morbid derangements of the dermoid tex- 
ture, psoriasis, and lepra, which are referred by Dr Wil- 
lan to the order Squame, in his admirable treatise on 
cutaneous diseases. Locally applied, it is also used to 
remove contractions and pains in the joints from strains 
or hard glandular tumours, and is a valuable remedy in 
chronic rheumatism,. Though the sulphureous water is 
resorted to and chiefly drank at Gilsland, there is a fine 
‘chal te situated on a moor, at no ¢ distance from. 
the former spring. The water sparkles when poured 
into a glass, baa a strong styptic taste, and deposits a 
‘copious yellow sediment. A wine gallon of this chaly- 

' beate, according to Dr Garnet, contains 

OPN orein cs eee 8) ee : 
Of muriate of soda ..... 3 § 87D 
Of carbonic acid. ...... 14 sal 
Of azdtic gas es. PS cubic inches. 

From this analysis, it would appear that this mineral 
water, if properly administered, might prove a useful re- 
medy in all cases where chalybeates are indicated. (5. s.) 
GINGEE, is a town and fortress in the Carnatic, and 

the capital of a district of the same name, 
The fortis situated on astupendous and almost impreg- 

nablerock, and hasalways heen considered by the natives 
of India as the strongest in the Carnatic. The climate 
is very unhealthy ; and the French are stated to have lost 
1200 troops during the 10 years in which it was in their 
possession, although they never kept more than 100 Eu- 
) s. Itis situated 82 miles south-west from Ma- 
dras, and 37 north-west from Pondicherry. East Long. 
79° 34’, and North Lat. 12° 15’. 
' GINGER, is the root of a plant which grows spon- 
taneously in the East and West Indies, and in China. 
It flowers about August or September, and fades about 
the end of the year. When the stalks are withered, the 
roots-are dug up, commonly in January and February, 

_ and are picked, cleansed, and gradually scalded in. boil- 
_ ing water. They are then dried by exposure to the 

sun, and form what is called black ginger. White 
ginger is the very same root, but in order to produce 
it, roots are not scalded, but are picked, scraped, 
separately washed, and dried very carefully. Ginger 
is generally sold in knotty, branched, and flattish 
pieces, and is of a pale colour and fibrous texture, when 
stripped of the outer bark. It should generally be 
chosen in lange roots, new, and not easily broken ; its 
colour should be‘of a light brownish green, and it 
should be resinous within, and of a pungent aromatic 
taste. eo soft, and fibrous kind, should be re- 

\ etimes it is imported’ green from Bengal. 
oe ed ginger is brought from the West Indies or 
China, but the former is preferred. It is brought home 
in large and somewhat tran pieces, of a bright 
yellow colour. The jars wha contain it idnanka be 
carefully sealed up. © Yeas 
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The following Table'contains the quantities of ginger 

imported and sold by thé East India Company, from 
1804 to 1808. Sixteen ewt. of dry and 20 cwt. of green 
ginger are allowed to the ton. The permanent duty 
1s 14s, 6d. per ewt. and the war duty, 4s. 10d. 

Years, |March Sale, | Sept. Sale. | Total. ] Average per cwt. 

Cwe) Le | Cwt L, |Cwe} Le | Leow de 
1804 111} 268) 111) 265 27 9 
BOOGIE ef od) fps Pa es a ie 
1806 | 285 | 925)1001|2991|1286 3916 3 O11 
1807 | 570 1489 299| 581| 7992069} 211 9 
1808 | 925 |2182)1320|3447/2245 5629 210.2 

See Lewis’s Materia Medica, and Milburn’s Oriental 
Commerce. 
GINGOULPH, Sr, is a large village of Switzerland, 

situated on the extreme frontier of the Lower Vallais, 
upon the lake of Geneva, and at the foot-of a rugged 
mountain, from whose summits, called the Dents d’Oche, 
about 5655 feet high, the environs of Geneva can be dis- 
tinctly seen at the distance of ten leagues. The village 
is divided into two parts by a torrent, which issues 
from the valley of Oche, and forms the boundary be- 
tween Savoy and the Vallais, The road from Evian to 
St Gingoulph, was formerly only a foot path, but the 
French government cut a magnificent road out of the 
rock, which has been open to all sorts of carriages since 
the 6th of December 1805. The lime of St Gingoulph 
is esteemed the best in this part of Switzerland. See 
Ebel’s Manuel du Voyageur en Suisse. 
GINSENG, is the name of a root which constitutes 

one of the principal medicines of the Chinese and Tar- 
tars. It grows chiefly in Chinese Tartary, and also in 
several parts of North America, from which it is sent to 
China. This trade to China was carried on by the 
French in 1750, and subsequently by the English ; but 
since the Americans established their independence, 
they have carried it direct to China. .The American 
root seldom exceeds the size of the little finger. It is 
frequently forked, and is of a horny texture, and a yel- 
lowish-white colour. The large roots, which are sound, 
fresh-coloured, and not very tough, are those which 
should be chosen for the Chinese market. In the year 
1709, the Emperor of China sent an. army of 10,000 
Tartars in search of this root, on condition that each 
soldier should give him two catties of the best, and sell 
the rest for its weight in silver. By this means the 
Emperor gained 20,000 catties in one year. 
GIORNICO, called Irnis by the Germans, is a town 

of Switzerland, situated on the Tesino, at the mouth 
of the Lower Levantine valley. It stands 1098 feet 
above the level of the sea, and 462 above that of the 
Lake Maggiore. The village, which is divided into two 
parts by the Tesino, is encircled with superb chesnut 
trees, some of which are more than: thirty fect in cir- 
cumference. Near the bridge are the remains of an 
old castle, which is sup to have belonged to the 
ancient Gauls ; and in the east are the ruins of a tower 
built in 940. This town is celebrated’ by the battle 
which 600 of the Swiss confederates, under Henry 
Troger, gained over 15,000 of the Milanese, under Bo- 
relli, in 1478. More than 1500 of the Milanese were 
killed, -and most of their cannon, horses, and mules ta- 
ken. Several of the cannon were kept at Giornico till 
1798. ‘ 
GIPSIES. See Gypsies. 
GIRGENTI, or Aaricenti, is a.town of Sicily, 

, 

Gingoulph 
i] 

Girgenti. 
— — 



GIZ 
- Gironde built on, the spot which was formerly occupied by the 

tt 
Giz 

citadel of Agrigentum. It is situated on a mountain 
on the river St Blaise, at the distance of about three 

miles from the sea. The streets, on account of their 
steepness, are impassable both for carina’ and mules. 
The harbour of Girgenti is liable to be filled up by the 
south-east and north-west winds. The erection of two 
piers having failed to remedy this evil, the harbour is 
constantly clearing by galley slaves. The great - 
zines of "the ee aa large bias tidort ior the 
solid rock, in which great quantities of corn. are preser- 
ved without the least injury. There is constantly in 
these magazines 80,000 salmes of grain, a salme’ being 
that which is sufficient for the annual nourishment of 
one man. The magazines belong to the king, who is 
accountable for the corn-lodged im the caverns. The 
proprietors pay a small sum for store-house rent. Fo- 

reign merchants. come to Girgenti to purchase the sur- 
us grain, when a sufficient quantity has been reser- 

ved for the home consumption. See AGRIGENTUM; 
and Crvm Arcuirecture, p, 601, 602. (7) 
GIRONDE, is a department in the south of France, 

bounded.on the north by that of the Lower Charente, 
on the west, by the sea,,on the south by the department 
of the Landes, on the east by that of the Lot and Ga- 
ronne, and by Dordogne. _ Its superficial extent is about 
11,270 square kilometers, or 571 square leagues. It is 
watered. by the rivers Dordogne and Garonne, and the 
Gironde, which is formed of the other two when uni- 
ted near Bec-d’Ambez, where they form a vast ba- 
son, or rather an arm of the sea, capable of receiving 
the largest ships. This department has more a com- 
mercial than an agricultural character. The districts 
of Blaye, Libourne, and Bazas, are very fertile in corn, 
while that of Bourdeaux produces the finest wines, of 
which 100,000 tons are annually exported, indepen- 
dently of what is consumed in France. One of the 
cantons of Esparse, near the sea, produces the cele- 
brated wines of Medac. The best red wines are those 
of the Bordelais, Haut-Brion, and St Emelion ; and. the 
best white wines those of Sauterne, Langon, and Bar- 
zac. The other productions of the province are, brandy, 
wood, cork, turpentine, cattle, and fish. The following 
are the principal towns: 

Po; tion. 

Bourdeaux 1 eye 
Libourne . . . . 8,076 
Bass bes A215 

LaReole . . 8,808 

Blaye iD 3,580 
Tvespare --. 6.) % 800 

The forests occupy 100,000 hectares, or about 200,000 
acres, of which three-fourths belong to individuals. The 
contributions in the year 1802 were 5,835,053 francs, 
Population 519,685. 
GIRVAN. See Avrsnire. 
GIZAH, Dsezaj; Giz, or Jiza, is a town of Egypt 

which stretches along the’west bank of the Nile, and is 
supposed by Dr Shaw to-oceupy the site of the ancient 
Memphis. It is surrounded with walls of great extent, 
about ten feet high and three feet thick., They have 
only one gate, and six half moons, and are intended to 
resist the attacks of cavalry. Ismael Bey, who fortified 
the town, built a palace in the southern quarter:of. the 
city. There is here a cannon foundery established, by 
Murad Bey, and a manufacture of sal ammoniac. Splen- 
did copntry houses, with gardens, are built to the north« 
east of the city. The ground under the calcareous 
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In all elevated : ee ae nall elevated countries, wher mountains rise Pos 
above the line of perpetual congelation, their summits the 
and flanks’ are cov wi 

between, snow and ice, On the sides of the-mountain- 
ous declivities, there is more ice than on. the summits ; 
but still these fields of indurated, or of half-congeale: 
snow, are by no means entitled tothe name of glaciers, — 
although they have been very maprapenly 1 the 

small, there is little variety in the of the 
te surface, and is 

of the valley are rough and unequal, and its general 
inclination considerable, the surface is divided by deep 
chasms, and covered with numerous elevations, some- 
times 50 or 100 feet high. If the declivity is more than 
30° or 40°, the large cliffs and masses of ice are forced 
against each other with great violence, and are accu« 
mulated in the most varied and singular forms. These 
general remarks will be better understood from a parti 
cular description of the two celebrated’ glaciers of De 
Boisson and De Bois, in the valley of Chamouni, as they 
were seen by the writer of this article in the autumn of 
1814. : hg 

After crossing the Arve, above Servoz, by the wood+ Dese 
en bridge of St Felissier, and ascending a steep and rug- ° the! 
ged road, the sides of which are everywhere marked by { 
the scoops and rents which Sir James Hallhas observed = 
on the whinstone and sandstone rocks in we 
approach the village of Chavanon,, and. obtain a_fine 
view of the different peaks of Montblanc. The 
of Les Ouches is seen’ in front, and the ‘Glacier: 
Boisson distinctly. appears. on the flank of Montblane, 
stretching its frozen masses’ into the plain... We now 
leave the read; and ‘after.a little more than ‘half.an 
hour’s walk through a. fine meadow, and,a,gloomy fo- 
rest of lofty pines, we reach the glacier, Its lower ex- 
tremity and its lofty sides rise into pans and py-- 
ramids of ice, resembling regular crystals, and 
their hollows and crevices of a bright azure blue, whi 
forms a fine contrast with the broken sunbeams diver. 
ging in every direction from the numerous. surfaces by 



masses of granite, which are gradually 
transported to a lower leyel, and accumulate in 4 
_ plain below, forming what is called the moraines des 

. tage The Glacier de Boisson is bounded on the east 
_ pines, of which are crushed. to 

pieces rein i pressure of the walls. of ice ; 
and the ground in the neighbourhood. is torn 

convulsions. were. constant 
, as if 

ly faccompanyin ing the 
and descent’ of the icy cliffs. A few hundred yard: 
intervene between this region of sterility and 

ion, and the rich and ivated fields in the 

. Glacier de Bois has quite. a different character 
from that.of Boisson ; and though it does not rise into 
such oe and varied shapes, yet its vast extent and 
its remarkable situation, and. perhaps the. difficulty of 
reaching it, render it a still. more interesting object to 
the, traveller. In order to examine this glacier, we 

, pent a half pent one Fe mules ; 
: ascending a steep and rugg ivity, through 
a wood of firs, we reached, in 52 minutes, that part of 
the ascent. where it was necessary to exchange our 
mules for long poles.pointed. with iron. The footpath 
crosses a deep ravine cut out by an avalanche; and at 
the end of other 43 minutes, we obtained a splendid view 
of the Aveyron, ing out with great fury from be- 
low its icy covering, and throwing itself over a lofty 
precipice, At the end of two hours from our setting 
out, we reached the summit of Montanvert, which is 
5724 feet above the level of the sea, and 2568 above 
that of the valley. 

After resting half an hour in the temple erected for 
the accommodation of travellers, by M. Felix Desportes, 
the French resident at Geneva, we descended the hill 
till we reached the Mer de Glace. At first sight, this 
immense field of ice, about 6 miles long and 14 wide, 

_ has the same ap ce.as if a tumultuous and highly 
agitated sea been suddenly. frozen ; but upon. exa- 
mining it more narrowly, we found it intersected with 
numerous and ravines, some of which are 100 
feet deep. On the sides of these crevices the ice is 
most perfect, and has a fine blue colour; while on the 
surface, which is granular and porous, the congelation 
appears to have been less complete, By the assistance of 
our long poles we entered upon the Mer de Glace, and 
from our recollection of Saussure’s description of the ha- 
zards which attend such a journey, we were not a little 
surprised at the apparent absence of all danger. The as- 

_ the yawning chasms ; 
Hencedina difficnl «We passed a huge block of, grad 

a ier divides itself 
_ Into two branches, called the Glacier of Lechaud, and 
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the Glacier of Tacul, we discover the aiguilles of Gleciers 
Lechaud, and the Great and Little Jorasse, the lofty “7 
peaks of the Giant and of Tacul. The black desolation 
which presented itselfon every. side; the dreary and 
unbroken silence which rei wadiecaat. and the subli- 
mity and novelty with which every object was marked, 
gave to the present scene a peculiarly impressive cha» 
racter, of which it is impossible to form, the least con- 
ception. The soundof the waters rushing below, at 
the depth of 80 or 100 feet, which is the pores height 
of the glacier, and the crashing noise of large stones 
loosened by the melting of the ice and tumbling into 
the chasms, begin to remind the traveller that his si- 
tuation, is not without danger. A similar but louder 
noise arises during winter from the. formation of the 
chasms, which sometimes shakes the whole mass with a 
noise like thunder, and. which is the general harbin- 
ger of a, change of weather. In many places there is 
something like a vertical stratification in the icy mas- 
ses, stretching in the direction of the valley, and the 
surface of the ice has an appearance as if intersected 
by veins. Towards the edge of the Mer de Glace, the 
ice is covered with pounded granite, and huge masses 
of this rock mark the boundary between the glacier 
and the mountain. In those places where the ice is. 
covered with sand, it appears completely black, like the 
darkest cairngorms, while in other places the perfect 
ice is green. Upon breaking this apparently black 
ice, however, we found it quite transparent, and remark- 
ably pure and hard. : 

We now descended Montanvert by another road, in Mouth of. 
order to see the extremity of the glacier, where it deli- * Avey- 
vers the waters of the Aveyron, The whole of the glacier 
is supported on a granite base, which terminates. to- 
wards the plain in a lofty proeren The Aveyron fors 
merly issued from below the glacier, through a frozen 
vault, where the rock had very little height ; but it now 
discharges itself at a much higher point,.,producing a 
waterfall of great height and impetuosity. Sometimes. 
it issues. with dreadful force, and then abates, and over 
those parts of the rock where no water flows, huge mas- 
ses, of ice ave constantly precipitating themselves, with - 
a noise like that of the loudest artillery. 

In ascending the valley, for the purpose: of crossing 
the Col de Balme, we saw also the glaciers .of| Argen- 
tiere and Trient, which do not merit any particular 
description. The glacier of Argentiere lies. at the foot 
of the lofty aiguille of the same name. . It is covered at 
its extremity with blocks of granite, and almost black- 
ened. by a profusion of granite sand. 

There is another species of glacier of a very interest 5 ter. 
ing nature, but essentially different from those which neous gia- 
we have deseribed,. One of them is in France near cier of 
Beaume, and the other in the Carpathian mountains of Beaume.. 
Hungary. The. first of these glaciers is near the vil+ 
lage of Beaume, in a deep eave. The mouth of the cave 
is 45 feet wide, andvafter reaching by a long. descent a 
hall 100 feet high, a ladder of about 40: feetlong con- 
ducts to the glacier. _ About the began. of. the last 
century it-was completely filled with ice, which was re- 
newed every summer. ‘lhe water, which descended on 
all sides from the surface, formed huge pyramids of so- 
lid ice, peer hanging from the rock, and partly shoot- 
ing up from below. . In winter, this eayern, which ‘is 
700 or 800 feet below ground, was filled with smoking 
water. The ground above it was formerly covered 
with huge trees, which kept off the sun’s rays; but in 
1724, a country-house having been erected on the place, . 
the trees were cut, and the ice carried away for the use~ 
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Subterrane- 
ous glacier 
of Tselitz. 

Origin and 
formation of 
the glaciers, 

of the proprietor, The entrance of the cavern was co- 
vered up with a wall, and the ice has not formed so ra- 
pidly since that time. The glacier and cavern of Tse- 
litz is in a very lofty rock in the Carpathian mountains. 
Its mouth is large, its width is 26 fathoms, and it pene- _ 
trates to a depth of 50 fathoms, advancing still farther 
by a rough and winding passage. When the snow, 
which clothes the mountain in winter, begins to melt in 
spring, it filters through the rocks, and falls in drops, 
which are instantly frozen, and which form pyramids of 
ice both in the roof and.on the floor of the.cavern. The 
cavern is thus lined with ice, sparkling like the most 
brilliant crystals. 
carts. would fiot be able to carry off this ice in a week. 
At the approach of autumn the ice begins to melt; and 
at the beginning of winter the air is mild, the earth dry, 
‘and not a vestige of ice is to be seen. 

Tt’was long the opinion of the vulgar, and even of 
some intelligent writers, that the glaciers increased from 
below ; and M. ‘Altmann was the first who maintained 
their true origin, although he erroneously supposed that 
‘the pyramids of ice-rose from the glacier itself. In or- 
der to explain the origin of glaciers, let us suppose that 
all the lofty mountains and peaks which surround the 
Glacier de Bois have been covered with snow during 
winter. At the approach of spring, the snow at low al- 
titudes, and at the place where the glacier itself exists, 
is completely melted by the influence of -the sun and 
the rains. At a greater altitude, varying with the lati- 
tude of the place, and with local circumstances, the snow 
is only partly melted, and having, therefore, imbibed a 

* great quantity of water, it is frozen into a mass of im- 

Progressive 
descent of 
the glaciers. 

perfect ice during the succeeding winter. A fresh fall 
‘of snow covers these frozen spaces, and is in its turn 
converted into imperfect ice. In this way, the ice is 
‘accumulated during every succeeding winter, till the 
equilibrium ‘of the mass is destroyed, either by its own 
magnitude, or ‘by other causes, and the whole is preci+ 
rem in the form of an avalanche into the valley be- 
ow. The snow which falls in still higher regions, lies in 

tranquillity on the level summits, or the hollow cavities 
of the mountain ; but that which falls upon the decli- 
vities is easily loosened by any sudden thaw, and falling 
down, it adds either to the accumulated ice below, or 
passes directly to the bed of the glacier. The ice thus 
collected from the surrounding heights, will experience 
articular changes in its new situation. It is now sub- 

ject to the action of the sun and the rain, which will 
wear down the high and angular masses into pyramidal 
and other shapes ; and the water -will fall down the 
chasms, and give a particular transparency to their sides. 
At the lower extremity of the glacier towards the plain, 
the greatest changes will take place. The fall of the 
exterior masses will be followed by the advance of those 
behind them, and a movement will thus be propagated 
throughout the whole glacier. 

From these causes, the glaciers will progressively de- 
scend to the plains below; and the rapidity of their mo- 
tion will depend upon the inclination of the bed -on 
which they rest, and on the magnitude and velocity of 
the reinforcements which they receive from fresh avalan- 
ches. The stream which flows from the extremity of 
the glacier, forms in general a vault of ice above, which 

adually widens as the ice melts, and when it can no 
onger sustain the superincumbent mass, it is crushed 
by its own weight, and gives place to the masses behind 
it. This progressive motion of the glaciers, is rendered 
visible by the variation in the position of large stones on 
the surface, or of trees frozen in the ice. In the glacier 
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M. Bel informs us, that six hundred ~ 

little stream which runs below the glacier. 

may necessarily 

they advance more spidly 
fore encroach upon the cultivated plains. Their aug- 
mentation commonly takes place in spring, and when 
they have made great inroads upon the lower 
they are generally found to diminish for some years af- 
terwards a eyes 
We have already had occasion to mention both the ont 

masses of granite rock, which lie upon the surface b 
of the glacier, and the heaps of enormous stones, c¢al- 
led the Moraine, or Murren, which are accumulated at '"' 
its lower extremity. These stones sometimes are to- poop 
tally different from those in the valley where they now g) 
lie, and must have been detached from rocks often 
six or eight leagues distant. These stones are frequent- 
ly accumulated in separate mounds like hil or 
graves, and arranged in parallel lines of a considerable _ 
height and width. These are generally called Gouffres 
lynes,and appear on a great scale in the glacier of Rosbo- 
en on the Simplon. Sometimes a large regular pyra- 

mid of ice is seen, with a huge stone upon its summit: 
The heaps of stones which we have mentioned, contain 
in,general specimens of the rocks in the higher regions 
of the mountains. : Oe oe 

It has been already stated, that the glaciers are com 9, 
roe of different kinds of ice. Some of it is granu- ,.. 
ated and imperfectly frozen, other parts have a transpa- ice 
rent green colour, as in the chasms and crevices, while g! 
that which is near the heaps of gravel, is ‘of a bluish 
black colour.. The only exception to the generality of 
this remark occurs in the glacier of Rosboden, the le 
of which consists of ice, mands firm, and compact, and 
of a blackish blue colour. : 

The vaults of ice are always formed at the exit of the y, 
In winter; ice, 

all these 15 are closed up by ice, but the heat 
of spring speedily dissolves it, and vaults sometimes. 
100 feet long, and 50 or 60 wide, are formed. The 
figure and magnitude of these suffer constant changes. 
That of the Aveyron, once so much admired, is no 
longer in existence. OA a 

Inthe extensive alpine chain from Montblanc 'to the on 
borders of the Tyrol, there are no fewer than 400 gla nu 
ciers, the greater part of which are six or seven leagues’ 4 
long, by one half’ or three quarters of a league wide; ~~ °~ 
and from 100 to 600 feet thick. A very few of these ~ 
are so small as a league in length. M. Ebel has cale 
culated, as nearly as can be done, their general extent, — 
and has found that those between Switzerland and Mont- 
blane, ‘and on the frontiers of the Tyrol, would form a 
single glacier of 130 square leagues. sorte ae 

For farther information-on this subject, we must re- 
fer the reader to the article Aurs, where he will find 
an account of the glacier of Furea, the glacier of the 
Aar, and the glaciers of Grindelwald and Lauterbrun- 
nen. See also Grouner’s Histoire Naturelle des Gla- 
ciers de Suissé, translated by Keralio; Saussure Voyages — 



rs, ee en Ebel’s Manuel du Voyageur en Suisse ; 
SL 's Voyage Pittoresque en Suisse. ; 

; "GLADIATORS is the name given to persons usual- 
~__ lyslaves, or condemned criminals, who were com om 
_ out to fight one another for the amusement of the 

man e, See Rome, — > oJ 
. GLAMORGANSHIRE, a maritime county in South 
Wales, is bounded on the north by Caermarthenshire 
and. Brecknockshire ; on the south by Merionethshire ; 
on the east by Monmouthshire, from which it is sepa- 
rated by the river Rumsey ; and on the south and west 
by the Bristol Channel. The greater part of its sea- 
coast swells into a semicircular sweep ; but the west 
extremity is formed into a narrow beak, between the 

n channel and an arm running round the coast of 
ermarthen. The county measures from east to west 

__ 48 miles; from north to south, at the broadest part, 26 
nd miles: its circumference is 125 miles. It contains $22 

square miles, or 526,680 acres. There is in it one city, 
Landaff; one county town, Cardiff ; ten hundreds, viz. 
Caerfilly, Cowbridge, Dinas Powis, Kibber, Langwe- 
lack, Miskin, Neath; Newcastle, Ogmore, and Swansea ; 
eight market towns, and 118 parishes. It returns two 
members to parliament, one for the county, and one for. 
Cardiff, and.is in the province of Canterbury ; three parts 
of it are in the diocese of, Landaff, the.remaining part 

in the diocese of St David’s. There are in it two deane- 
» ries, Landaff and Cowbridge; and it pays one part of the 

land-tax. - The north, of the county is very moun- 
tainous and barren; thinly inhabited, and serving chief- 
ly for the feeding of cattle and sheep. In this part va- 
rious rivers take their rise, which run to the south 
through vales, gradually enlarging; thus forming a 
middle district tolerably adapted for cultivation, and at 
last terminating in the great level or vale of Glamor- 

7 gan. This is a tract extending along the sea-coast to 
tgan. the distance of eight or ten miles inland, the most fer- 

_ tile part in Wales, rich in corn and pasture, and well 
__~ furnished with coals, lead, iron, and limestone: it is 

open, but not a dead flat: it has an undulated surface, 
on a dry substratum of limestone. The land is in- 
closed with good hedges,, mostly hawthorn. To the 
north and north-east, the vale. is well sheltered by 
mountains, To the south, it has the dry, rocky shores 
of the Bristol channel, without any fens. Another dis- 
triet of Glamorganshire deserving particular notice, is 
what is termed Gowerland: it is a tract of coun 
bounded by the Neath and Loughor rivers, Its circuit 
is between 40 and 50 miles; in point of landscape, it is 
inferior to most other parts of the county ; but the ori- 
gin and habits of the People, and its antiquities. and cu- 
riosities, render it highly worthy of attentive examina- 
tion. It abounds in many places with deep pits.. The 
east side is remarkably. fruitful and well cultivated. 
The south-west is.inhabited by the successors of a co- 
lony of Flemings, probably planted there at the same 
period that the Flemings were settled in Pembroke- 
shire. They do not understand the Welsh language ; 
but are distinguished by their dialect and provincial 
dress, and rarely intermarry with the Welsh. They 
wear what is a whittle, made of fine wool, dyed 
scarlet, nearly a yard square, with a fringe at bottom. 
This garment is thrown across the shoulders, and fas- 
tened.with.a pin or broach ; anciently it was fastened 
with the prickle of the black thorn, which is. still used 
Mages of the old women. 
gu imate of the higher. parts of Glamorganshire 
is of course rather severe ; but in the lower districts it 
is uncommonly mild, so that myrtles, magnolias, and 
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other tender exotics, grow luxutiantly in the open 
air, ~ 

The principal rivers are the Lower Taafe, which 
rises in the mountains that separate Glamorganshire 
from Brecknockshire, and traversing a wild district to- 
wards the south, falls into the Bay of Glamorgan, near. 
Swansea. The Neath, a much more considerable river 
than the former, rises in the same mountains, more to 
the eastward ; descending from these with great rapi- 
dity, it forms a deep valley, through which it flows to 
the south-west to Neath, where, it meets the tide; 
and after several windings in the marsh, below that 
town, falls into the Bay of Swansea. The Avon, the 
Ogmore, and the Ewenny, are three small rivers 
which cross the vale of Glamorgan, ‘each falling sue- 
cessively into Glamorgan Bay. ‘The Taafe rises within 
the limits of Brecknockshire, considerably to the east- 
ward of the source of the Neath; soon after passing 
Merthyr Tydvil, it precipitates itself’ into the deep 
abyss ofa vale, forcing its way with great fury be- 
tween mountains and woods, till, not far from Caerfil- 
ly, it is crossed by the wonderful structure of the Pont- 
y-Pryd—a stone bridge of a single arch, supposed one 
of the widest, constructed of masonry, in the world: 
this bridge springs from rock to rock, with indescriba- 
ble lightness and beauty, Several miles lower, the 
Taafe emerges into a spacious.and well-inhabited plain, 
in which Landaff and Cardiff are situated: flowing 
through their bridges, it meets the tide, and traverses 
a broad marsh to-fall into the sea, opposite to the high. 
rock of Pennarth. 

Gl 
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jamorgan- 
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The level and more cultivated parts of Glamorgan- woods. 
shire are rather destitute of wood; but its eastern and 
western extremities are well wooded. The magni- 
ficently clothed hills of Margam, Bagland, Briton Fer- 
ry, and the vale of Neath, unite the beauties of cultiva~ 
tion with the luxuriance of forest scenery. ‘The wood, 
which rises immediately from the church of Margam, 
covers the breast of a mountain 800 feet in height, and 
more than a mile in circumference ; the value of the 
oak timber has been estimated at L. 60,000. 

The agriculture of this county presents little that is- 4 pricut. 
interesting ; it is behind many other counties in Wales, ture. 
although the vale of Glamorgan offers many facili- 
ties to the husbandman. It is naturally fertile, and 
lime is every where to be found in abundance, and 
with ease, On the mountains, a breed of sheep, some- 
what similar to those on the Cotswold hills, is kept. 
The cattle of this county, which resemble those of. 
Normandy, are in high repute for draught. 

But. it is its mineral productions, and its manufae- Mineral 
tures depending upon them, which distinguish and produc- 
enrich G 
and coal. With respect to that most extensive bed of 
limestone, of which nearly the whole of Glamorgan- 
shire forms only a part, it commences with the eastern 
extremity of the county, and, taking. a direction due 
west, runs in a straight line to Swansea Bay, appearing 
again in Gewerland, and, having passed under Caermar- 
then Bay, is seen. to. occupy the test part of the 
south and west of Pembrokeshire. The neighbour- 
hood of Merthyr Tydvil abounds with excellent coal, 
iron ore, mill-stones, and limestone recks. Excellent 
flag-stone for paving, and a very good kind of slate, are 
found in this neighbourhood, and, indeed, throughout 
the mountainous district. of Glamorgan. On the left 
of the road about Pentyrch are very extensive coal- 
eries, and abundance, of iron ore. In some respects 
this county is interesting to the geologist, On the top 

4s 

organshire. It abounds in limestone,,iron; tions. 
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Wales, is a huge cromlech, consisting principally of an 
immense stone of lapis molaris: ‘The lake of Config is 
esteemed a singular geological Curiosity. ‘The ‘water is. 
contained in a depression of an irregular form, inthe 
midst of sands; and, though lying within a very short 
distance of the sea at flood ‘tides, invariably retains its 
freshness pure and untainted. At a short distance 
from Newton Noltage is the well mentioned by Cam- 
den, which ebbs’ and flows reversely with the tide of 
the sea. The only: mineral spring in the county of 
Glamorgan is at Swansea. This spring has an acid, 
styptic taste, like alum, though the predominant salt 
in it is the sulphate of iron. It turns blue with vine- 
gar, but will not curdle with milk. 

The principal manufactures of iron, copper, &c. are 
at Swansea, Merthyr Tydvil, and Neath. In 1720, 
Swansea was noted for the manufacture of straw hats ; 
in 1730, the first copper work was established, on the 
-east side of the river ; since that period they have gra- 
dually increased, as well as the iron works, to an ex- 
‘tent equalled in few parts of the kingdom. Lead is 
also smelted here. The copper is brought from Angle- 
sey, Cornwall, and Devon. Merthyr Tydvil was a very 
inconsiderable village till 1755, when the iron and coal 
mines in its vicinity first attracted attention; and a Mr 
Bacon obtained the lease of a district abounding in 
them, eight miles long and four wide, for £200 per 
annum. About 10 years ago, about 190 tons of iron 
were, on an -average, sent weekly, from one person’s 
works only, to Cardiff. The number of smelting 
houses is sixteen. About the year 1800; an’ overshot 
wheel was constructed, upwards of 50 feet in diameter, 
and six'in breadth; the gudgeons, on which ‘it turns, 
ate supposed to be the largest in the kingdom. The 
quantity of iron sent from Penydarran works by’the 
eanal, averages annually about 7000 tons; the Dowlas 
works produce annually about 5000 tons; and the 
Plymouth works about 4000 tons. In the neighbour- 
hood of Neath are very extensive works for the manu- 
facture of iron and copper. Two immense blast fur- 
naces produce 30 tons of pig-iron'every week. A cop- 
per foundery, and manufactory on a very extensive 
plan, is carried on near the village of Margam, the 
works of which consume 70 tons of coal daily. The 
tin works of Melin Gryffyd, four miles to the north of 
Cardiff, are, perhaps, the largest in the kingdom ; pro- 
ducing not less than 13,000 ‘boxes of tin plates, eacli 
containing 225 plates, in one year. 

The internal commerce and manufactures of this 
county are much facilitated by its canals. ‘The ‘canal 
for the carriage of the coal to the Neath river, was the 
first work of the kind attempted in Wales. There is a 
bog of two miles, between the colliery and the ‘river, 
the spongy nature of which, for some time, baffled the 
skill of the engineers, The length of the canal is little 
more than_threé miles; it was executed entirely at the 
-expence of a private individual. The canal from Mer- 
thyr Tydvil to Cardiff was completed in 1798 ; it is na- 
vigable for barges of 100 tons. In some places it skirts 
precipitous mountains, at the height of 300 feet above 
the river Taafe, which it accompanies. The space it 
passes is 26 miles ; in which there are 40 locks, and as 
many bridges. The new iron rail-way runs nearly by 
its side. The fall of the canal is nearly 600 feet. “The 
head of the Swansea canal in Brecknockshire is 372 
feet above the level of the Tawy at Swansea bar ; there 
are 36 locks upon it in the space of 16 miles, and seve- 
tal aqueducts, 
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Glamorgan- of Carn Bryn, one of the highest mountains in South) 

GLA 
- As connected with the antiquities of this county, the Glam 

ouses, may be men- ancient buildings, » Church-houses y 
tioned. There are at least fifty of them still re 
in this district. Their origin and use are not accurate-" 
ly: known ;' but» most probably 
which the courts of legislation and of B rerertp re oy 
for the respective petty lordships of the great lordship _ 
of Glamorgan, every one of whom exercised jura re. _ 
galia. The Roman stations, forts, and prone in this 
county, are generally understood to be at iff, Caer= 
filly, and Caera. The great Roman road runs over 
Newton Down, through Kenfig, Margam, Aberavon, 
and Neath. But the most celebrated monument of an< 
tiquity is Caerfilly castle, now in ruins, said to have 
been the largest in the kingdom, next to that of Wind« 
sor. The wall of the celebrated leaning tower of this 
castle is still between 70 and 80 feet high, and of a 
prodigious thickness. It hangs 11% feet out of the per- — 
pendicular. : yo : ; 

It is a very common ice in thi to 
the tele. With oes haan oveunatial ete! 
No person ever plucks them up; but a relation or a 
friend will gather a little, and wear it in remembrance 
of the deceased. When a young are to be mar- 
ried, their way to church is strewed with sweet-scented 
flowefs and evergreens. About two miles from Cow- 
beidge is a place famous for the meeting of the Welsh 

is: it took place annually on the 28th of May, un 
der the immemorial patronage of the Hensolt at 
whose expence they were entertained. The last meet« 
ing was held in 1720; and in consequence of the death 
of Richard Jenkins, the'last of the family, it was dis- 
continued. oot 

In the tifne of the Romans, Glamorgan was in- 
habited bythe Silures: it was, in succeeding ages, an 
independent pri ity, which was overrun and di- 
vided by sofhe @ William’s Norman nobles in the year 

By the population returns, there were; in 1811, 8217 
families in this county, principally employed inagricul< 
ture, and 7915 in manufactures, &c. (w.8.) 

' GLANDS. See Puysto.oey. 
GLANDERS.’ See Vererinary MEprIcIne. 
GLARIS, or Giarus, ‘is a town of Switzerland, and — 

the ehief place of a canton of the samename. The town 
is vefV gloomily situated upon the river Linth, and is 
large and’ populous. The town-house is a build- 
ing, and contains, in one of the antichambers, the huge 
horns of the Bouquetin, an animal which was destroys 
ed in the canton about the end of the 16th centu 
and also a bear which was killed in the Alps in 171 
There is here a good public library, founded by a socie- 

in 1758. India stuffs and drabs ‘are manu! at 
laris ; and there are mills in which is‘prepared the 

famous green cheese, known by the narne of Schi : 
There is an ble"promenade to Enneda, a thrivit 
little town, inhabited by about 150 families. The i 
habitants of Glaris are principally merchants, who 
wander through the whole of Europe, from Lisbon to _ 
Moscow. t a 
GLARIS, Canron or, is one of the Swiss cantons, — 

extending about 15 leagues in length and 7 in ‘breadth. 
It contains 214 square phical miles, only two of 
which are arable. This canton consists of a t vale 
ley, and three lateral vallies enclosed on all sides C 
the north-east by lofty mountains, rising to the 
preg e toe ae oye ec Saamoa ‘ 
are wate the Linth, the Sern Lontsch; 
and its te he lakes are those of Wallenstadt and | 

theptweres:teshalle cy: .ael 



GLA 
Clonthal, and some smaller ones among the mountains, 

— Some corn and grapes, and much fruit, are raised in the 
canton. In summer, about 7000 or 8000 cattle are 
pastured on the mountains ; but, in winter, they do not 
exceed 4000 or 5000. The milk is peacepely employ- 
ed in making butter and the celebrated Schabzigher 
cheese, which is exported in t quantities. The 
‘blue melilot, one of its oe Hn latte is care- 
fully cultivated by the inhabitants. Goats are so nu- 
merous, that every commune has about 300 or 400. 
Since the year 1802, the Merino sheep have been intro- 
duced, and the wool of the country has been thus ame- 
liorated. The inhabitants are distinguished by habits 

4 

Guascow is a t commercial and manufacturi 
city of Lanarkshire in Scotland, situated on the nort 
bank of the river Clyde, in West Long. 4° 15’ 51”, 
and North Lat. 55° 52’ 10’. * 

here by St Mungo, or Kentigern, 
‘ igi has been attributed ; it 

being probable that the sanctity of the residence of this 
man, and the observance of miracles which would 

in all probability take place, would naturally draw 
those to the spot who were religiously inclined. 

From this period, and for the space of more than 500 
years, history has declined to record any thing worthy 
of notice respecting this place. Prior to 1100, it would 

| pear, the Bishop's Church was a mean building, 
> Gitetty constru of timber, and had gone into de- 

In the year 1123, John Achaius, nominated bishop 
by David I. finished and decorated a considerable 
of the cathedral, and solemnly consecrated it in 
presence of the king, who immediately bestowed on the 
church the lands of Perdeyc, now Partic, &c. This 
prelate divided the diocese into two archdeaneries of 
G wand Tiviotdale, established the offices of dean, 
su , chancellor, treasurer, sacrist, chanter, and 
successor, and. settled a prebendary on each of them, 

_ out of the donations he received from the king. 
Tn 1174, Joceline, abbot of Melrose, was elected bi- 

of Glasgow, and made an addition to the cathe- 
which had been so far carried on by John A- 

chaius. He also procured a charter from William, 
to King of Scotland, surnamed the Lion, in 1180, erect- 
mp Cer into a royal burgh, and likewise a charter 
to hold a fair for oa days annually. 

In 1387, during time that Matthew Glendonin 
itroyed by W25 bishop, the great spire of the cathedral, which 
htning, hitherto been formed of timber, was consumed by light- 

7, ning. In 1408, his successor, William Lauder, built 
the erent tower of stone as far as the first battlement: 
he laid the foundation of the vestry of the cathedral. 

he ‘ 

. 

: 

tre of the 

. The great tower of the Epi _ palace was founded 
about «3 year 1437, and carried on by the exertions of 

ameron. 
In 1450, Bishop Turnbull obtained from King James II. 
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of active industry. land was supplied with writing Glarix) 
slates from the ae Sernft, till the opening of the 
Caernarvonshire quarries. At the beginning of the 
18th century, a manufactory for linen cloth was esta- 
blished. The spinning of cotton was introduced in 
1714, and from 1755 to 1760 muslins were fabricated. 
Since that time, India stuffs, pocket handkerchiefs, 
stockings, and muslin shawls, have been manufactured. 
Paper is also made in the canton, and muslin embroi- 
dered. _ The climate is very mild in the vallies. The 
spring is early, and strawberries are ripe in the middle 
of April, and cherries about the end of May. In 1803, 
the population of the canton was 24,000. 

GLASGOW, 
a charter, erecting the town and the patrimonies of Glasgow. 
the bishopric into a regality. He also procured a bull —-y— 
from Pope Nicholas V, for erecting a university within Erected a 
the city, which he endowed, and on which he bestowed pe Gel 
many privileges, versity 

The establishment of this seat of literature contribu- founded. 
ted, more than any thing that had formerly been done, to- 
wards the enlargement of the town, which, before this 
period, was so inconsiderable as not to contain more than 
1500 inhabitants. In the year 1488, the bishopric of 
Glasgow was erected by act of Parliament into a metro- 
politan see, and the temporalities and liberties of the 
church were after thisconfirmed by acharter of James VI. 

Prior to the year 1400, it irould appear that the in- Ihabitants 
habitants chiefly resided in the vicinity of the cathedral, reside near 
and in that part of the High Street which is bounded — 
by the cathedral and the convent -of the Black Friars, “™*" 
(now the College Church:) On the establishment of 
the university, the number of buildings gradually in- 
creased downwards to where the Cross now is, and 
from thence eastwards on the Gallowsgate (now Gal- 
lowgate.) Some time after this period, the citizens 
founded a collegiate church in the Trongate, which they 
dedicated to the Blessed Virgin ; and this circumstance 
naturally induced the citizens to continue their build- 
ings as far west as this place of worship, which now 
bears the name of the Tron Church. It then became 
necessary for the inhabitants to form the Saltmarket 
Street, so.as to procure an easy approach to the Clyde. 
As many of the citizens peaks themselves by fish- 
ing in the river, they were incorporated into a society ; 
and in order that they might be at hand to prosecute 
their business, they built. a considerable part of the 
Fishersgate Street, which has since gone under the 
name of Bridgegate Street, 

Notwithstanding this apparent extension, Glasgow Inferiority 
at this time held but an inferior rank among the towns of Glasgow 
of Scotland ; for it ap that, even in 1556, at Queen in 1556. 
Mary’s taxation, it held only the eleventh place. This 
inferiority has been attempted to be explained in various 

‘ ways; among others it has‘been remarked, thatin propor 
tion as the reformed religion preponderated, the money 
which had been expended in the town by the bishop, and 
the other dignitaries of the church, would be directed in- 
to other channels; and as the early reformers underyalu- 
ed human learning, if they did not entirely despise it, 
the influence of the college was for a time suspended ; 
it may bealso remarked, that Glasgow suffered severely 
during the civil wars, and afterwards experienced the 
miseries of famine and pestilence. In 1652 a great fire 

* This is the position of the New Glasgow Observatory, as determined by the observations of Mr Cross, En. 
2.0 
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Glasgow. broke out, which destroyed a considerable number of the 

houses in the Saltmarket, Trongate, and High Streets, 
which at that ‘time were formed of timber. By this 
calamity, ‘the habitations of nearly one thousand fa- 
milies were completely destroyed, and their fortunes 
nearly ruined ; so that they were under the necessity 
of applying to other towns for relief. _ Notwithstanding 
these discouraging circumstances, we find that Glasgow 
had so far recovered from her disasters, that in 1695, at 
the assessment of the burghs, she was rated as the second 
in Scotland in point of wealth. ’ 

From the year 1450, when the town and the patri- 
mony of the bishops were incorporated, down to the 
Reformation, the bishops, or certain lay lords in their 
right, nominated the magistrates. Although the par- 
liament, in 1633, declared the burgh to be royal, with 
freedom of election, we find it afterwards disturbed by 
‘Cromwell and the Privy Council. 

Glasgowde- jn 1690, the town-was again declared free by a char- 
rego ter of William and Mary, which was confirmed by an 
dud Mary, 2ct of Parliament in the same year, to the effect that the 

town council should have power to elect their own ma- 
gistrates, as fully and freely in all respects as the city 
of Edinburgh, or any other royal burgh within the king- 
dom. This freedom of election has continued ever since. 

Prior to the union between England and Scotland, 
the river was not in a state to bring up vessels of bur- 
then to the city; the magistrates, therefore, purchased 
eleven acres of ground near the village of Newark, to 
enable them to form a sea-port town. In 1710, we find 
that wharfs, docks, and storehouses, had been erected, 
a bailie appointed, and the town, which was now called 
Port-Glasgow, formed into a separate parish, with right 
of patronage. ; 

{he armorial bearing of the city is on a field parti. 
p. fess. argent and gules, an oak tree surmounted with 
a bird in chief, a salmon with a gold stoned ring in its 
mouth in base, and on a branch on the sinister side, a 
bell languid or, all proper. The motto, “ Let Ww 
flourish.” In former times, “ through the preaching of 
the word,” was added to the motto. 

The situation of this city commands the attention of 
strangers: It lies on the north bank of the Clyde, is 
bounded on the west-by the village of Anderston, on 
the east by the Calton and Bridgeton, on the north by 
the Barony or Landward Parish, and on the south by 
the river. , 

The air, though generally healthy, is somewhat moist. 
The average of rain which has fallen for 30 years previ- 
ous to 1790, is 29 6 inches. The greatest quantity in 
any year during that period was in’ 1775, which was 
43 ?; inches, and the least, which was in the year 1788, 
was 1943. inches. . 

‘The following Table shews the quantity of rain that 
fell at the Macfarlane observatory from 1810 to 1814, 
as measured by an excellent rain-gage by Crichton of 

Great fire 
in 1652. 

Glasgow 
ea port, 

Armorial 
‘bearing. 

Situation of 
the town. 

€limate, 

Glasgow : 
Inches. Inches. Inches. 

1810 25.132 | 1812 22. 81] 1814 19.522 

1811 27.601] 1813 18.368 : 

In 1712, the river was swoln toa height never before 
remembered. On the 12th March 1782, it rose 18 inch- 
‘es higher than in 1712, so that boats were floated in the 
streets of the under part of the town. 

The soil around the city being very various, is so im- 
pom by an abundant supply of manure, as to produce 
eavy crops of every description. Coal, freestone, whin- 

stone, and clay of excellent quality, are to be found in 
almost every direction. 

The greater part of the buildings are erected on 
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ground having a gentle ascent from the river ; the an- 
‘cient part of the town being separated from the more 
modern by a considerable acclivity, commencing near 
the College. The public park, or green, on the banks 
of the river, adjoining the south-east side of the town, 
contains upwards of 108 acres ‘of ‘grass, and 3 miles 6 
furlongs and 12 poles of gravel walks. This park is 
of great use to the inhabitants, and contributes much 
to the general appearance of this part of the town, 

The length and breadth of the city is ascertained by 
two main streets, which cross each other nearly at right 
angles, The principal street running nearly east and 
west, bears the several names of Westergate, Argyle 
Street, Trongate, and Gallowgate, and is one mile and 
a half, one furlong, fifteen poles, and two yards long ; 
83 feet broad at. King Street, and 77 feet at Queen 
Street. The street which runs south and north takes the 
names of the Saltmarket, High Street, Kirk Street, and 
Castle Street, and is three-fourths of a mile thirty-four - 
poles and three yards long ; 54 feet wide at Bell Street, 
and 47 feet at George’s Street. The greater part of 
the streets are 60 feet wide; the average width is be- 
tween 56 and 57 feet. They are all causewayed with 
very durable whin-stones, and skirted with hewn stone — 
pavements of various breadths, conformable to the police ¢o.y 
act. Common sewers, large enough to admit persons to sewers, _ 
clean them, tacts pd miles seven furlongs and ten , 
poles, are formed in the streets. + dso eee 

Of the three squares in the city, St Andrew’s, St _ 
Enoch’s, and St George’s, the latter is the most spaci« 
ous: the centre of it is reserved for an strian sta~ 
tue of his Majesty. Public buildings, and the tene- 
ments fronting streets, are built with hewn stone, and 
covered. with slates. The greater part of the private 
buildings, particularly in the ancient _of the town, 
are built in what is called flats; by which two or more . 
families are accommodated under the same roof. In 
the more modern part, however, the tenements are so 
formed, that one family possesses the whole. ‘iade - Me 

The building ground here is not disposed of by the Bu 
lineal foot of front, as is the case in the other great groun 
towns in the island ; it is sold or feued by square mea- ° 
sure. A yard of nine square feet will bring from one 
to eighteen guineas, according to the situation. The 
reneral rate of ground, however, for dwelling houses 
front a street, not in a very centrical situation for 
business, is from“two to four guineas per yard. j 

Since the erection of the village of Glasgow into a 
burgh, in 1180, its constitution has undergone several al« 
terations, In 1268, it appears that the town was govern- 
ed by 2 provost and bailies, and that the corporation 
was duly organised. In ene, hore charter ag 0 ment 
tained, appointing a water-bailie, and empowering hi ter | ‘9 eiguae ae ee D ictedin oo 
to exercise a maritime, civil, and n 

of ‘the ri- from the bridge to the Clough, at the mou 
ver, 26 miles below the town. j : 

By the constitution of the burgh, three distinct bo- Set: 
dies are recognised, viz. the i and town coun sutunel 
cil, and the merchants and trades houses. The set, or ~ 
constitution, having undergone some slight alterations _ 
by the convention of royal burghs in 1801, is now de- 
clared to be as follows: The affairs of the burgh shall 
be governed by a provost, and three bailies of the mer- 
chant rank, and two bailies of the trades rank; twelve 
councillors of the merchant, and eleven of the trades 
rank ; a master of works, who must be of the merchant 
rank ; and a treasurer of the merchant and trades rank 
alternately. These two officers are councillors ex 
The offices of the Gorbals bailie, and the bailie and de- 
pute bailie of the river, do not add to the number of 



gow. ¢ouncillors, and, like the treasurer, are chosen from 
—* each of the ranks alternately. The dean of guild and 

convener of the trades’ house, are councillors ex officio 
during the first year they are in office, after which they 
must Be elected ordinary councillors. ‘The lord'provost 

__. (who from courtesy is stiled honourable) and the five 
bailies are with the executive, while the ma- 
ae tes and council conduct the other public affairs of 

ie community. ’ . 
' The provost, two senior merchant bailies, the senior 
trades bailie, the dean of guild, and the convener, are 

justices of the e for the county ; the junior merchant 
and tr Site xeeeles similar powers within the 

aistrates burgh. ‘In 1720, the lord provost first began to wear a 
an velvet court dress ; and in 1767, the provost and bailies, 
gold.magistrates, dean of guild, and convener, first began to 

$m —_wear gold chains ; the bailies of the river and barony of 
Gorbals have also latterly worn gold chains. Itis to be re- 
gretted, that the funds of this respectable corporation are 
not in a situation to warrant its managers to appropriate 
asum to support the dignity of the chief magistrate, with- 
out affecting the progress of public improvements, which 
have been carried on for a number of years past with 
a spirit which does honour to the managers of the city. 

‘ burgh, of itself, does not return any representative 
to Parliament. The i and council of the 

. » burghs of Glasgow, Rutherglen, Dumbarton, and Ren- 
_. frew, elect one member among them: In the event of 

uality, each burgh takes the casting vote in rotation. 
Al the population of either of these conjoined 
burghs do not exceed one-fortieth part of Glasgow, 

are equal in their political franchises. 
_ The revenue of the burgh arises from various sources, 
but chiefly from what is called the common good. The 

n- following may be considered as the most productive, 
the viz. an impost of two pennies Scots on the Scots pint 

_of all ale or beer, brewed or sold within the city. This 
im which was first laid on in 1693, extended only 
over the burgh, has since been made to af 
the barony of Gorbals, and the town of Port ‘ow. 
(For the history of these, see Lansrksuire and Port 
Glasgow.) Ladles and multers, these are certain dues 

' paid on grain, meal, and fruit, &c. brought into the 
burgh; dues on cattle killed within the burgh; dues from 
the public washing house and tron ; rents of markets, 

_ church seats, houses, mills, and mill lands, burgess 
entries, feus of land, and ground annuals, &c. amount- 
ing in whole in the year ending 31st December 
1813, to £13,604, 11s. 8d. The following may be con- 
sidered as the iculars of the expenditure, viz. burgh 
_assessment, criminal prosecutions, alimenting criminal 
eons pera expence of the prison and bridewell, 
_expence of church and civil establishment, ministers 
‘ ds and officers salaries, police establishment, repairs 
of heritable property, and general improvements ; the 
amount of which, for some years past, has exceed- 
ed the revenue. This excess may be accounted for, 
by the extension of public improvements of late years, 
aes have necessarily required an anticipation of the 

nds. 
I Exclusive of the above, which may be considered as 
Gmitted the revenue and expenditure proper of the communi- 
ema ty, the magistrates and council are entrusted, in whole 

¢. counci!, OF in part, with the administration of the following 
f funds, the particulars being elsewhere narrated :- 

Navigation of the river Clyde ; 
} , Assessment for the maintenance/of the poor ; . 

Statute labour conversion fand ; 
 Pontage of the bridges ; and. 
Police establishment. 
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- It appears from ancient records, that those persons Glasgow: 
who bought and sold merchandise of any description "~~ 
in this burgh, considered themselves as a distinct class j14 traces 
of citizens from those who manufactured the articles, ranks. 
and the claim of precedence often gave rise to dissen~ 
sions among the burgesses. In the year 1604, when 
both parties became anxious for an amicable adjustment 
of their political differences, they submitted their claims 
to the final decision of Sir G Elphinstone, who 
was then Provost, and to two of the ministers of the 
city. The arbiters, to use their own words, declare, 
that after great pains, long travailing, and mature deli- 
beration, they, on the 6th of February 1605, pronoun- 
ced their decreet, containing fifty-four articles, which is 
the letter of guildry. This decreet was immediately 
confirmed.by the magistrates and council, and in 1612 
by an act of parliament, and has been, after'a few slight 
alterations, acted upon ever since. By the letter of 
guildry, the Dean of Guild is president of his house, 
and from courtesy is stiled. Dean of Guild. He 
takes precedence of the convener of the trades house in 
all places, and of the provost and bailies at every meet- 
ing of his house. ’ 

he merchants house consists of all the merchant Merchants’ 
burgesses who have matriculated, ‘that is,: who: have house. 
paid fee, now fixed at ten guineas, to the funds of the 
ouse. These members, however, have only the privi-« 

lege of attending one meeting in the course of the year, 
and of electing 24 members of the Dean of Guild’s 
council, which is made up as follows: the Dean names 
12 members, who may be either foreign or home tra- 
ders ; he then puts the whole of the remanent. mem- 
bers into 24 lists or leets, whereof 12 must be foreign, 
and 12 home traders.. The qualified members, at the 
meeting, elect one person from each leet, who, together 
with the dean, the provost, three merchant bailies, the 
collector, and the 12 persons nominated by the dean, 
compose the council, to whom the administration of the 
whole affairs of the house is entrusted throughout the 
year. The funds of this public body arise chiefly from 
rents, feus, ground annuals, interest, matriculation, and 
burgess entry money, donations, and mortifications. 
The convener is president of the trades house, and takes 
rose of the trades bailies, at all meetings of the 
ouse. The members ‘consist of the present and late 

convener, two trades bailies, the present and late collec- 
tor, the present and late deacons of the 14 incorpora- 
tions, and 26 assistants, nominated as-follows: the dea- 
cons of the hammermen, tailors, cordiners, and malt= 
men, nominate four of the members of their incorpora- 
tion ; the weavers two; the bakers, skinners, wrights, 
ra rs, fleshers, masons, gardeners, and barbers, one 
each ; the-dyers do not nominate any. ‘These members 
constitute the trades house, and to them its whole civil 
and political concerns are entrusted. 

The affairs of finance are placed under the exclusive 
management of the convener and deacons, and extraor- 
dinary members of, the house ; the latter.are the trades 
bailies, collector,‘and members who have passed the 
chair, or have been at any time in the magistracy. The 
funds of this public body » like the merchants house, 
arise chiefly. from rents, ground annuals, and feus from 
the lands of trades-town, interest, burgess entries, dona- 
tions and mortifications, 

A circuit court of justiciary, (anciently termed justice Court of 
in Ayre,) is held here in the months of April and Sep- justiciarr. . 
tember yearly, whierein all criminal cases, high treason 
excepted, are tried by a jury of 15 persons. The ju- 
risdiction of the circuit extends over the counties of 
Lanark, Renfrew, and Dumbarton. It has been custos 

Tradés’ 
house. 
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mary for two of the judges to be on this circuit attend-- 

ed by the sheriffs of the three counties, and the Lord 

Provost and magistrates of the burgh. Formerly it was 

necessary for the jury to retire from the court, and 

make up a written verdict. In 1814, anact of parlia« 

ment was passed, empowering juries, when they were 
unanimous as to the verdict, to return it, viva voce, with- 
out leaving the box. Forty-five jarymen are summon- 
ed on each circuit, whereof 25 are from Lanarkshire, and 
10 from each of the other two counties. This court 
also gives judgment in appeals from inferior courts, in 
civil matters, where the sum at issue is not under £15. 
An elegant hall, or court room, was fitted up in the pub- 
lic offices in 1810, for the accommodation of this court, 
which contains: more than 300 persons. 

The sheriff’s court has jurisdiction in civil as well as 
in criminal matters-within the county. The civil court, 
for ordinary procedure, is held every Wednesday, at 
eleven o’clock, in the circuit court room, during the sit- 
ting of the court of session ; and during the vacancy, the 
court is held at such intervals as the judge may think 
expedient. In cases of a summary nature, there is ac+ 
cess to him every lawful day. All crimes competent to 
be tried before the sheriff, which infer capital or corpo- 
real punishment, or banishment from the county, must 
be tried by a jury of 15 persons; the forms of the jus- 
ticiary court being strictly adhered to, with this diffe- 
rence, that, in all cases, the objections to witnesses and 
other steps of procedure must be taken down in writ- 
ing. No capital sentence can be inflicted in less than 
40 days after the passing of the sentence, nor corporeal 
punishment in less than 12 days. ‘The sentence of this 
court, whether of a civil or criminal nature, are, like 
other inferior courts, subject to the revisal of the su- 
reme courts. 
The commissariat court wasformerly the bishop’s court. 

The jurisdiction of the commissariat of Glasgow, Hamil- 
ton, andCampsie, isvery extensive, comprehendingagreat 
part of the counties of Lanark, Renfrew, Stirling, Dums 
barton, and Air. It takes cognizance of all testamen- 
tary affairs, and matters of scandal. Civil actions for 
debt may also be tried in it, to the extent of 40 pounds 
Scots. The term of this court is similar to the sheriff’s, 
and is held in the same hall on Thursdays at 11 o'clock; 
in former times, it was held in the consistory house, 
adjoining the cathedral. 

The town court is the principal civil court of the 
burgh. It seems to have been instituted about the 
same time that the burgh was erected. The provost 
and bailies are the judges. The procedure is conducted 
in writing, by procurators, under the superintendance 
of a legal assessor, who is a member of the faculty of 
advocates. In ordinary cases, the court is held in the 
burgh-hall every Friday at 11 o'clock during the ses. 
sion, and at least once a month during the vacation of 
the Court of Session; but in cases which require ex- 
traordinary dispatch, the court is open every lawful day. 
Its jurisdiction is limited to the burgh, and is competent 
to decide questions of personal obligation to pay or per- 
form to any extent; no claim, however, can be enforced in 
this court, unless it exceeds 30s. The court is also 
competent to judge in questions of property, pledge, 
bing and retension, of exclusive privilege of count 
and reckoning, service of heirs, &e. 
The inferior civil’ court, commonly called the con- 

science court, from the matters at issue being often left 
to the oath of parties, was instituted for the determinas 
tion of small civil claims, not below five, nor exceeding 
forty shillings. Each of the magistrates, in rotation, 
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officiates as judge ; an assessor attends, to give legal ad- Gl: 
vice, if it should be found ni , and to minute the 
verbal debate, procurators not being admitted. This 
court is held in the hall of the town court every Mon- 
day at 11 o'clock. Lb mis 

The daily court is held every lawful day at two o'clock, 
in the burgh court hall. The bailies officiate in rotation, 
without the assistance of assessors; the procedure is 
not taken down in writing, no claim being competent 
above ten’shillings. ; 

In the criminal court of the burgh, as is the ease in the —_ 
rincipal civil court, the magistrates officiate asjudges; the ¢ 
nyse rahe conducted in writing, under the sank ss 

day in dance of legal assessors ; and is held every lawful 
the police office at 10 o'clock, and thereafter inthe clerk’s 
chamber at 12°0’clock. This court grants warrants for 
the arrest and commitment of offenders re Re ‘: 
tion, so that they may be brought to trial either in ; 
supreme court of justiciary, or in this court. In parti-~ 
cular, it takes cognisance of those inferior offences, 
which, by the law of Scotland, do not require a’ trial by 
jury ; to the effect of inflicting punishment by fine, ba- 
nis from the burgh, exposure to public contempt, 
imprisonment in jail, solitary confinement in bridewell, 
subjection to hard labour, or even to the effect of inflict- 
<< slight corporeal punishment. ie 

he dean of guild court takes cognisance of’ all mat- Dean of 
ters within the burgh, wherein the heritable ri guild 
of the citizens’ are involved. It consists of the’ * 
of guild, who is president, four members from the 
trades-house, and four from the merchants-house, cho- 
sen annually, who are termed the Dean of Guild’s Bre- 
thren. This court determines in all matters of dispute 
between conterminous” proprietors, encroachments on 
the streets, insufficiency of buildings, and the t 
of weights and measures, &c. The is con« 
dicted tai writing by procurators, under the oe ope 
tendance of a legal assessor. This court is held on 
Thursdays:at 11 o’clock in the burgh-hall. The trades 
rank, conformable to ancient usage, sits on the right of 
the president. P 

judges in this court are those gentlemen in the Just 
commission of the peace, who act for the under ward of Peacee 
Lanarkshire; the jurisdiction being confined to that 
district. The court meets in the circuit court hall, on 
the first Monday of every month, at 11 o’clock A. M, 
two justices rae a quorum. They decide in all 
matters of debt, which do not exceed five pounds; 
and determine on fines and penalties to any amount 
that may have been incurred in ence of i 
traffic, infringement on the game laws, &c. in determi- 
ning disputes between master and servant, whether as 
to aliment or rate of wa Procurators are not ad- 
mitted in this court, nor is the procedure taken down 
in writing. : 

The Cathedral or High Church, is perhaps the most Publi 
imen of our ancient ar- bi splendid edifice, and entire sj uildis 

chitecture, that is in Scotland: It was founded, as has fr 
been before mentioned, in the year 1128, by John f 
Achaius, Bishop of Glasgow, and was dedicated to St 
Mungo, or Kentigern, during the reign of David I. - ; 

This venerable pile is placed on the west bank of the ¢, 
Molindinar Burn, on an elevated part of the north quar- 
ter of the town, declining considerably to the eastward; 
and is seen ata very great distance in almost every di- 
rection, the floor of the choir being 104 feet above the 
level of the river at the foot of Saltmarket street, at low 
water mark. 

Although we have not been able to ascertain the name 
1 “ 4 



ah architect from any record or inscription on the 
building, it seems to have been John Murdo, from an in- 
scription on Melrose Abbey, of the date 1146. It appears, 

al. that he intended the cathedral to assume the form of a 
- -eross, from the circumstance of his having formed the 

south transept; all , for reasons not known to us, 
that part of the building has been carried no higher than 
the first tier of arches. The internal length of 
the cathedral from east to west is $19 feet, the breadth 
63 feet ; the height of the choir, 90 feet; and of the 
nave 85 feet. e building is 1090 feet in circumfe- 
renee, measuring round the walls and abutments, The 
edifice is supported by 147 pillars, and is lighted by 157 
windows of various dimensions, many of which are of 

isite workmanship. 
he south and north fronts are divided into com- 

partments by square projections, which display two 
tier of pointed windows with various decorations. The 
first or undermost range having completed its orna- 
ments, the wall terminates in a battlement, from which 
the lower roof springs to meet the inner wall, raised 
so high above this roof as to form space for the se- 
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west corner of the building, and does not by any means Glaegow- 

—— contribute to the general harmony. This court-room 
is still occasionally used by the commissary of the dis- 
trict: it is 25 feet by 23 feet, and is fitted up witha 
bench and seats, which evidently bear the marks of 
antiquity ; the royal arms over the bench has the let- 
ters C R. II. Immediately above the court-room is a re- 
pository for certain official documents connected with 
the court. The cemetery is.of the same dimensions, and 
is immediately under the nave, having entries by 
a flight of steps, descending on the right and left of that 
which leads-up to the nave at the east end of the choir. 
The space underneath where the altar stood, is said to 
have been a repository for relicts, and a cemetery for the 
bishops. The monument of St Mungo is shewn in this 
place, in a tolerable state of preservation. 

Having thus given a description of the cathedral du- 
ring the time the rites of the Roman Catholic religion 
were en in it, we have now briefly to enume- 
rate the alterations which took place in the buildings 
when the reformed religion was established. Before 

ing'on this, however, it may be proper to inform 
cond range of windows ; this wall then terminates in 
a battlement similar to the under one, and receives the 
main root, which is covered with lead. The succession 
of windows on the right and left of the transept being 

our ers, that in 1579, when the fury of fanaticism The crafts. 
had nearly reached its height, and while it was thought men protect 
meritorious to destroy every edifice which had been the cath:- 
consecrated for the service of the Roman Catholic reli- 4- 

interrupted, windows have been formed under the great 
tower, on each side of the building, 40 feet by 20 feet, 
divided by mullions and tracery of curious workman- 

ip. About the centre of the building, a square tower 
rises nearly 30 feet above the roof, supported by four 
massy pillars, each 29 feet 6 inches in circumference : 
from this rises a tapering octangular spire, with dimi- 
nishing battlements. ‘The spaces between the battle- 
ments are enlivened by pointed windows, and relieved 
by mouldings and small spires, the whole terminating in 
a ball and weather-cock at the height of 225 feet above 
the floor of the choir. Another square tower, somewhat 
less ornamented, rises on the west end of the church to 
a level with the first battlement of the tower above de- 

scribed, andis surmounted with a pyramidal roof covered 
-_ with lead, and terminated by a ball and vane : this tower 

contains the bell and clock. The groined arches which 
\the stone floor of this tower, are of singular 

w ip, the middle part of the floor being finish- 
ed with a circular opening, so large as to admit of a 
stair going up through it. Prior to the Reformation, 
and when the rites of the Roman Catholie religion 
were performed in the cathedral, the grand entrance 
was by the west end of the building, 17 feet high and 
11 feet wide, surmounted by a great window. These 
openings are formed with beautiful mouldings, termi- 
nating in pointed arches. The space which is now oc- 
cupied as the outer High Church, constituted part of 
the choir, so that this Gepartientv of the eats ral ex- 
oe feet, from the bee end of the building to 

steps leading up to the organ gallery and screen 
of the nave, which wet échbenunaa are lame window 
and figures of curious workmanship. The nave was 
what is now used as the inner High Church ; the space 
saicus belauseg iene the ae roof of this part 

, is supported by five massy pillars, over 
which was a terrace-walk adjoining the alae window, 
in the east wall of the nave. 
pepo ag the north side of the altar, forms a 

cube of 28 feet: its vaulted ceiling is su ed by a 
pillar 20 feet high, The se was In the north 
cross of the cathedral, and a communication with 
the nave. The consistory house, in which the bish 
held their ecclesiastical courts, projects from the boutli. 

gion, the magistrates, at the instigation of certain cle- 
rical and lay zealots, determined to raze the cathedral 
to the ground, and for this purpose had en, a nu- 
merous band of workmen to pull down the stately fa- 
bric. When these workmen were assembled by beat of 
drum, and with their unhallowed hands were about to 
pull down the carved work, the craftsmen of the city, to 
their immortal honour, assembled, and swore, that the 
first man who should pull down one stone of the build- 
ing should be buried under it; nor would they retire, 
till they had an assurance from the magistrates that no 

e should be done to the fabric. Having thus 
weathered the storm, the cathedral was altered to con- 
tain three places of worship, the choir was divided 
into two by a stone partition, the west division being 
formed into'a place cbarenihifg under the name of the 
Outer High Church. The nave of the cathedral was 
fitted up; and termed the Inner High Church ; and the 
cemetery, although low in the ceiling, when com 
with the others, was fitted up intoa place of worship for 
the barony, or Landward parish. In the internal for- 
mation of these places of worship, it does not appear 
that much attention had been paid to taste or ornament ; 
on the contrary, when we observe the great windows 
and doors, and other admirable decorations then rudely 
blocked up, we are led to believe, that our early refor- 
mers disliked every appearance of show or grandeur in 
their places of worship. 
When it was resolved to fit up the interior of what is 

called the Inner High Church, m a style which might 
in some degree correspond with the magnificent exter- 
nal architecture of the cathedral, the magistrates en- 
trusted the arrangements to the late Mr William Stark. 

At that time, the entrance from the choir was by 
small = doors: the er of the church was en- 
tirely filled with pews; the galleries were deep and 
heavy ; the pulpit placed on one side; and the great 
east window built with stone. The ap cé is now 
completely changed: the entrance is in the centre of 
the west end ; a passage leads from it tothe pulpit near 
the other extremity. The galleries, which were indis- 
‘pensible for accommodation, are placed behind the axis 
of the pillars of the church; and the east window is 
opened, and filled with stained glass. 



294 
In 

execu’ 
iring the capitals of the’ pillars, the work is 
so much in the manner of the old carving, St 

Cathedral. that the difference cannot be perceived; and in the 
small vestibule, the fronts of the galleries, the pulpit, 

and indeed all the modern parts, the Gothic style is 
perfectly preserved. The whole is painted of a grey 
colour, which appears sufficiently neat and clean, with- 
out the least glare or tawdriness ; and the sober impo- 
sing effect of the church is worthy the memory of the 
architect, who, by the pure and classical taste of his pub- 
lic buildings, has done so much to ornament this city. 

About the same time leave was given to a society of 
sacred music to erect an organ in what is commonly 
called the choir; and this was executed by Mr David 
Hamilton, architect, in a manner creditable to his 
taste. 

In 181], the seats in the outer High Church were 
‘completely removed, and the whole of the interior re- 
newed in a manner well suited to the magnificence of 
the place ; the pulpit has been removed from the south 
side to the west end of the church; and in 1812, the 
great western window, immediately over the original 
grand entranee, was opened at an expence upwards of 
£ 500. This window is 44 feet 6 inches high by 23 
feet 6 inches wide. 

The heritors of the Barony parish, taking into consi- 
deration, the ruinous condition of the seating of their 
church, and finding the space not large enough for the 
increased population of the parish, agreed to abandon 
it as a place of worship. Accordingly, in the year 
1801, the seats were removed, and it was again con- 
verted into a burying-place, such as it had originally 
been. This repository for the dead, contains 65 pillars, 
with capitals of curious workmanship, supporting the 
grToined arches, underneath the stone floor of the Inner 
High Church ; the whole is rendered visible by a glim- 
mering light passing through small apertures retained 
from the former windows. When a stranger enters this 
place and examines the monuments of art, and those 
erected to the memory of departed worth, he is insensi- 
bly struck with veneration and awe, 

The entrance to the choir is now by the south front. 
Tt is 74 feet 6 inches long, 63 feet wide, and 90 feet 
high, and has a grand imposing effect, the pillars be- 
ing more than 80, and the windows 40 feet high. 

The south transept has long been used as a burying- 
place for the clergymen of the city: the style and exe- 
cution of the work in this aisle is much admired, Im- 
mediately over this, a flower garden was placed ; but in 
1812, it was removed, and a stone pavenient, concealed 
by a parapet, substituted in its place. The north tran- 
sept, formerly the Chapter House, has been fitted up 
as a private burying-place. 

The Bishop’s Palace or Castle, erected in 1430, stood 
somewhat to the south-west of the cathedral, nearly in 
front of where the Royal Infirmary now stands: it was 
inclosed with a strong wall of hewn stone by Archbi- 
shop Beaton: the ruins of the castle were removed in 
1789, to make way for the erection of the Infirmary. 

The College church is situated on the east side of 
‘the High Street, a little below the College. It is a 
plain building, partaking of the Gothic, with a small 
steeple in front, containing a clock and bell, It was 
builtin 1699, on the site of a venerable Gothic pile, 
termed the church of the Black Friars, which was un- 
fortunately destroyed in 1666 during a violent storm. 
At the Reformation this church was made over to the 
College, but was some time afterwards conveyed to the 
community under certain restrictions. is 

The Tron church, situated on the south side of the 
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T te, a little to the eastward of King Street, was  @li 
founded and endowed by the community in 1484,andde- 
dicated to the Virgin Mary. Prior to the Reformation, T*™ 
a number of chaplainries were founded in it, by pious cha. 
and wealthy citizens. In the year 1592, this place of 
worship underwent a thorough repair; and on the 8th — 
February 1793, it was destroyed by fire. The steeple - 
belonging to this church, which is of mixed ancient 
architecture, projects into the Trongate, and forms a 
striking feature in that street: it was built in 1637; is 
126 feet high, and has a clock and two bells init. ‘The 
under part of the steeple being formerly used as a tron, 
gave to it its present name. In 1794, this church was 
rebuilt on the site of the old one, from designs by Mr 
James Adam. It isa anes modern building surmount- 
ed by a spacious cupola. © ee 

, The north-west church situated in Canon Street, front- Nort 
ing Candleriggs Street, was erected by the community Chu 
in 1721. Its form is oblong, lying east and west, with a 
transverse aisle. A steeple 140 feet high, having a clock 
and bell in it, is placed at the south front of the church, 
The steeple displays less.taste than might have been ex- 
pected from the period in which it was built. 

St Andrew’s 
drew’s Square. It was founded in 1739, but not finished 
till 1756. It is nearly a copy of St Martin’s in the Fields, 
Westminster, and is allowed to be as complete a speci- 
men of the composite order of architecture as is to be 
found in Scotland. On the west front a grand portico 
is formed ; the arms of the city are displayed in the 
pediment in basso relievo ; a lofty spire, with a clock 
and bell in it, is placed at this front of the building : 
its form and proportions, however, are by no means in 
unison with the church, \ ; 

St Enoch’s church, situated on the south side of St st 
Enoch’s Square, fronting Buchanan Street, and 4 ed C 
in 1780, is of an oblong form; a portico of the Doric order, 
is placed at the north end; a lofty and 

of - having a bell and clock in it, is formed at that 
the church. =~ fehok ® 

The Wynd church, which had been built by a party S$ 
of Presbyterians during the time of Episcopacy in 1687, Ch 
was found to be unsuitable for the congregation of the 
venerable Dr Porteous. Accordingly in 1807, the pr 
-bytery, with concurrence of the magistrates, trans 
the congregation to St George’s church, erected on the 
west side of Buchanan Street, fronting George’s Street. 

Few things are more difficult than to place a steeple 
or spire on a modern building, without destroying its 
effect. A Gothic church is usually proportioned in 
elevation to its tower; but: modern churches, built 
more for convenience than grandeur, are for the most 
part so low in their walls, that the spire must either 
be insignificant in its own dimensions, or appear to 
crush the building to, which it is merely attached, but 
with which it never seems to be connected. Aware of 
this, Mr Stark, who gave the plan of this edifice, resol- 
ved that the tower should be the principal object of at- 
tention, to which the rest of the facade might be consi- 
dered as an accompaniment. In this view, he was de- 
sirous of projecting it from the front of the church, over 
the side pavement of the street ; but this bein 
objectionable, the idea was abandoned, and 
carried back to the line of the front. ‘ 

The tower itself, both in its general form, and in the 
variety as well as the proportion of its parts, is uncom-— 
monly beautiful; and probably its termination, had 
the-colossal statues intended by the architect been placed 
on its angles, would have been equally rich and graces 
ful; but many difficulties arose in getting well compo. » 

the tower 

urch is situated in the centre of St An- St And 



mg an expence which the magistrates would have 
ht unjustifiable. Mr Stark accordingly agreed, 

1 reluctance, to substitute obelisks, which it must 
~ be confessed appear meagre terminations to the angles 
of the tower, and scarcely accord with the beautiful lit- 
tle temple which rises from its centre. 
_ The place of A bry for the Barony, or Landward 
ish, in the cathedral, having become insufficient for 

. rg for so unusual a situation, without incur- 

in 5 
__ the purpose, the heritors, in 1798, built a church ad- 

joining, and in complete view of the cathedral and 
al Infirmary, from a design of Mr Adam’s. The 

aclitectute is of a mixed style, varying from the ad- 
joining imens of Gothic and Grecian architecture. 
Phe outline of the west front of this church has an im- 
posing effect : it is to be regretted, however, that the 
execution of the whole of the exterior, is so much infe- 
rior to that of the adjoining buildings, to which it was 
intended to assimilate. This extensive parish has cha- 

of ease, at Shettleston, Calton, and Anderston. 
The spar a chapel is situated to the north of the pub- 

lic green, and immediately behind St Andrew’s Square. 
It is a handsome oblong building, erected by subscrip- 
tion in 1751. The altar, orchestra, and organ gallery, 
are placed on the east end of the chapel. The whole 
of the interior is fitted up with great taste, and the 
window over the altar is beautifully ornamented with 
scriptural devices. — : 
’ A very magnificent Roman Catholic chapel, in chaste 
Gothic, is at present erecting on the north side of West 

* Clyde Street, from designs by Mr James Gillespie. The 
towers and pinnacles, the embrazures, the grand entrance, 
and the magnificent window done up with mullions and 
tracery, surmounted by a colossal statue of St Andrew 
on the principal front, are well calculated to gratify the 
admirers of this venerable style of architecture. The 
buttresses, embrazures, and ornaments, of the other 
fronts, which are all executed in polished ashlar, har- 
monize with the general order. The nave and aisles of 
the interior are to be fitted up in strict conformity with 

_ the style ofthe exterior. A valuable organ, now build- 
_ ing, is to be placed in a gallery over the grand en- 
trance, the altar being at the opposite end of the chapel. 
This place of worship, which does great credit to the 
taste of the architect, is to contain 2200 persons, and is 
calculated to cost about L 13,000, the ter part of 
which is to be raised by small weekly contributions, 
from those s who profess the Roman Catholic 
religion in this city and neighbourhood. 

ior to the year 1340, a timber bridge, which had 
been thrown across the Clyde somewhere to the west 
of the Saltmarket Street, went into decay ; on which 
William Rae, bishop of Glasgow, in 1345, built a stone 
vege across the Clyde, at the foot of what is now 
called the Stockwell Street, communicating with the 
pcg ed Gorbals. This bridge, plain, without even 
an affectation of ornament, was originally constructed 
with eight arches. Two of these, on the north side, 
were built up, when it became necessary to narrow the 
river, and rsa protect the adjoining houses from 
the effects of floc This bridge continued for more 
than 300 years, without requiring (so far as we have 
been able to learn) any aietorial repair. In the year 
1671, the southmost arch fell at noon of the day on 
which Glasgow fair is held; and although the con- 
course of people passing and repassing at the time must 
have been very great, it is recorded, that no person re- 
i injury. This arch was rebuilt with all conve- 

speed ; and the bridge received frequent repairs 
8 

rd 
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till the year 1777, when an addition of 10 feet was Glasgow. 

made to its breadth on the east side, by which the fa. —~v—~ 
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bric is strengthened, and the passage rendered more 
convenient for carriages. The bridge, as it now stands, 

_is 415 feet long, by 22 feet wide, within the para 
The pious and public-spirited Lady Lochow is said to 
have prevailed on Bishop Rae to allow her to pay the 
expence of the centre arch. 

In 1768, the foundation of a stone bridge, across the Jamaice 
Clyde, was laid at the foot of Jamaica Street, for the more Dige. 
easy communication to the west-coast. It has seven arch- 
es, is 500 feet long, and 30 feet broad within the parapets. 
Its general appearance is such, as to combine the idea of 
strength with elegant simplicity. The plan was given 
by Mr Milne, the architect who designed Blackfriars» 
bridge, London. The pontage arising from these twe 
bridges, in 1814, was £1529: 5:9, which goes to dis- 
charge the existing debt, and keep them in repair. 

In the year 1794, the foundation of a stone bridge, 
to be thrown across the Clyde at the foot of the Salt- 
market Street, was laid. During the subsequent year 
the work was carried on, and so far completed, that the 
arches were thrown across, and the parapets nearly finish- 
ed, when, on the 18th November, 1795, the lower part of 
the city was subjected to an alarming inundation of the 
river, which, at four o'clock P.M., swept away the 
northmost arch of the bridge, and, in two hours after- 
wards, the whole arches gave way. This bridge, which 
was named Hutchison’s, consisted of five arches, was 
410 fect tong, and 26 feet broad within the parapets. 

In 1803, a timber bridge, for foot passengers, justly 
admired for the simplicity of its construction and light 
appearance, was thrown across the Clyde at the bottom 
of the Saltmarket Street, a little eastward of the site 
of Hutchison’s bridge. Its outline is one grand sweep 
of 240 feet, having eight supports and breakwaters. 
The breadth within the parapets, which are formed of 
upright spars, with diagonal braces, is seven feet four 
inches, the expence of erecting it was £1200. An 
act of Parliament was procured, authorising certain 
trustees to levy a halfpenny from every person who pas~ 
ses and repasses the bridge on one day of the week only. 
The nett pontage, which, in 1814, was £81, goes to 
discharge the debt incurred in building the bridge, and 
in keeping it in repair. ‘The design was by Mr Peter 
Nicholson, architect, author of The Principles of Archi- 
teclure, Carpentry, &e. 

In 1814, the magistrates and council of the city, and Hutchison’: 
others interested in Hutchison’s town, obtained an act ee a 

be rebuilt. of Parliament for building a bridge across the Clyde, 
near the site of the bridge that fell in 1795. They 
have also procured designs from Mr John Remnie, and 
are on the eve of contracting for its immediate erection. 
The cost is supposed to be from £18,( 00 to £19,000, 

The college buildings, and the houses for the accom- College- 
modation of the professors, are situated on the east side 
of the High Street, near the Blackfriars church. They 
are very extensive, having a front of 305 feet to the 
High Street, and 282 feet from east to west... These 
buildings, and the four: courts, three of which form 
uadrangles, occupy aspace equal to 9556 square yards. 
he buildings are generally three stories high, of ashlar 

work, diversified with turrets and appropriate orna- 
ments. ‘There are three entrances in the principal 
front. The centre gate is ornamented with a species of 
demi-rusticated work ; the royal arms in basso relievo, 
gilt, are placed over the gate, and consols, supporting a 
broad balcony, are formed at each side. The entire of 
the fagade, which has .a fine effect, is terminated, on the 
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south, by the! prineipal’s house, and, on the north, by 

Fs ly ato. professor of oriental 
At the centre of the east side of the west court, a lofty 
tower, plain, without any gaudy show of ornament, 
rises to a considerable height, and terminates in a bal- 
lustrade, and semi-curvated roof. The eastmost range 
of buildings, erected more than 200 years ago, having 
become unfit for the purposes for which they were in- 
tended, were taken down in 1811, and a magnificent 
range, from designs by Mr Peter Nicholson, erected on 
their site. The east front is divided into three com- 
partments, the centre projects, and is ornamented 
with chamfered work, supporting four massy Doric co- 
lumns, with entablature and pediment; the receding 
‘divisions exhibit a range of pannelled pilasters, cornice 
andtballustrade. This new erection, which is 160 feet 
long, and 50 feet deep, contains the anatomical theatre ; 
the common hall; 73 feet long ; and rooms for the hu- 
_manity, Greek, logic, chemistry: medical; and mathe- 
matical classes. The library is a handsome insulated 
building, on the south-east extremity, the faculty hall 
fronting the High Street, isa very spacious room, hand- 
somely wainscoated. The chapel, in which the profes- 
sors and students attend: divine service, is fitted up in a 
suitablemanner. There are somevaluable historical pic- 
tures, and portraits of eminent literary characters, hung 
round the walls-of several of the apartments. The ad- 
joining ground, on the east of the college, commonly 
ealled the college garden, consists of several acres, inclo- 
sed: by a high stone wall, laid out in walks and, shrub- 
beries, for a use of the professors and students: The 
Macfarlane observatory is erected near the east end of it. 

The town-hall buildings, situated on the north side, 
and at the east end of the Trongate Street, were finished 
in the year 1636. The basement was originally formed 
into an arcade, with a rusticated front; the upper part « 
of the building displays the complete range of the Ionic 
order. The town-hall is fitted up in an elegant man- 
ner. The walls are decorated with portraits of the 
kings and queens of Scotland and Great Britain. Ram- 
say’s Archibald Duke of Argyle, in his robes as Lord 
Justice-General, is admired asa very valuable picture. 
The bust of his: present Majesty is placed over the 
mantle-piece ; and the statue of his immortal premier, 
William Pitt, by Flaxman, at the east end of the hall. 
In 1781, a subscription, by way of.tontine, was opened, 
for building a coffee-room and hotel, in 107 shares, at 
£50 each. Mr William Hamilton, architect, gave the 
design, and displayed great professional skill in throw- 
ing the arcade of the town-hall into an extensive piazza, 
retaining the upper part of the cross walls of the supe- 
rior structure. The coffee-room, on the ground floor, 
is 74 feet long, of proportional width and height, and 
is. very handsomely fitted up. There are at present 
1146 annual subscribers to the room, at 32s. each. “It 
is supplied with Scotch, English, Irish, and Continent~ 
al newspapers, magazines, reviews, and other periodical 
publications. In this coffee-room strangers are freely 
admitted without introduction, and may enjoy all’ the 
privileges’ of subscribers for four weeks without sub- 
ene liberality, we believe, not equalled in any 
of the other great towns in the island. 

Prior to 1812, the jail stood contiguous, and: at the 
east end of the town- The jail, from the increased 
population of the city, having become too small, was 
taken down in 1812, and an elegant building substituted 
in its place; the upper part being ornamented with 
turrets and embrazures, so as to preserve a similarity to 
the old tower of the prison, which is still preserved. 
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This tower, which is 126 feet high, projects on the G 
High Street, and is pp dirname 
in the shape of an imperial crown. It is furnished witl 
aclock and bell, and a set of musical chimes, so arranged. 
as to play a separate tune at the end of every two 
hours. A skilful musician-performs favourite airs on, 
the musical bells, during Change hours, every lawful, 

, Saturday excepted. ~ a0) Sik 
he merchant's hall is situated on the sonth side of the Me 

Bridge-gate Street, a little to the east of the Stockwell 1 
Street. It was rebuilt in 1659, by Sir Patrick Bell, the 
then Dean of Guild ; it is 80 feet long, and ofa propor= 
tional width and height. Donation and inscription, 
boards are hung round the walls, containing the names 
of the Deans of Guild. The building consists of two 
stories of ashlar work, with little decoration, the base- 
ment being fitted up for shops. This building, from 
its situation and. gene condition, is by no means 
suited to the wealth and respectability of mer- 
chants. The steeple, however, adjoining south- 
front of the hall, is considered one of the handsom 
in the city; it is 164 feet high ; after rising $5 feet in 
the form of a square tower, a ballustrade is formed, 
within whieh a tower of smaller dimensidns is again — 
formed, terminating in a ballustrade ; this arrangement 
being repeated, a pyramidal spire is terminated by a 
gilt ball and ship in full sail. | 0) sao = npn oe 

The buildings of the town hospital, which were erect= 7 
ed from donations and subscriptions of public bodies and Ho 
individuals, were so far finished, that the poor were 
admitted in 1733. The buildings form a q 
the large court in the centre being used as airi 

of the chatity, The buildings on the other 
the quadrangle are chiefly fitted up for offices, and the 

having been removed, in 1814, to the Lunatic Asy+ 
lum. 14 bel? 

The royal infirmary is situated in the north quarter 

pediment in the centre, pho 
rinthian order, and the roy 
in the wales of the pediment. A spacious dome, 

nates the building, which consists of four stories. The 
foundation stone of this edifice was laid in 1792; th 
interior arrangements are well fitted for the pu 
of the hospital. Although the Infirmary is ¢ bt 
to contain 150 patients, it has latterly been found in« 
adequate for the accommodation of imereasing applix 
cants ; accordingly the managers are at this time 
ing an addition at the back of the mame yt 
without injuring the general appearance, w Frage 
than one third additional accommodation. T ; 
tion, which will cost £4000, has been raised by spe — 

The trades-hall buildings, situated. onthe west side of -7,.; 
Glassford Street, frontin, land Street, were erected: Bu 
in 1791, ftom designs by Mr Robert Adam. The front 
consists of a centre eerie | and two wings, the form~ 
er of two stories, supp by a rusticated basement, 



‘a projection at its centre, on which there are four 
rie columns, supporting an entablature. The front 

is relieved with various mouldings, ornamented with 
griffins in basso relievo, and terminated in a ballus- 
ae in the centre marke od i em are cut in 

_. alto relievo, supported by two ale figures in a re- 
‘cumbent posture. A dome rising through the roof, 
terminating in a lantern, gives a happy effect to the 

whole. | hall, 70 feet long, 35 feet wide, and 24 
- feet high, exclusive of a magnificent dome, is fitted 

with appro) decorations. Portraits of persons 
the trades rank, who had made donations to the 

house, and the arms of the 14 incorporated bodies, 
are’ hung round the walls. Tablets with the names 
and designations of the conveners of the Trades House, 
‘from 1605 down to the present day, are also placed 
‘on the walls; the other parts of the building are fitted 

‘as committee rooms, &c. The hall of the Trades 
ouse free school adjoins this edifice, which, for ex- 

_ tent, light, and ventilation, is justly admired. From 
a remote period, down to the year 1791, the Trades 
‘House and incorporations met in their hall near the 

‘their chaplain distributing alms to decayed out-door 
members. This buildinig: bei g found inebpanodions, 
and by no’ means suited to the increasing respectability 
of the trades rank, has been appropriated to another use. 
The assembly rooms, erected in 1796 by a tontine 
ge of £20 shares, are situated on the north 
side of Ingram Street. From a rusticated basement 
story, a bold projection is formed at the centre -of 
‘the building, which supports four Ionic columns, pi- 
Jastres; and entablature. Various appropriate orna- 
ments are introduced on the front, which terminate in a 

. ballustrade. The interior consists of the assembly- 
_—-Foom, card, ‘supper, and retiring rooms, and apart- 
‘ments for the housekeeper, public kitchen, &c. The 

is oni room, 80 feet long, 35 feet wide, and 27 
et high, is finished and fitted up with every requisite, 

in the most elegant:manner. Mr James Adam gave 
the design of the principal or centre building. The 

<= pele which are separated from the main building by 
a colonnade wail, were built in 1807, from designs by 

Mr Henry Holland. f 
-* In 1788, the grammar school buildings, in Grey Friars 
‘Wynd, were found to be insufficient for the purpose; ac- 
cordingly a new set were erected on the north side of 
George’s Street in 1789. The front, whieh has a light 
cheerful appeararice, consists of three compartments, 
the centre receding from the wings, in which large Ve- 
nétian windows are formed. The interior is subdivid- 
ed into a common hall, 70 feet long, and seven large 

_. Well-aired rooms for the accommodation of the classes. 
At the back of the building, more than half an acre of 

_ ground is enclosed for the use of the students. 
‘zeon's In 1791, the Faculty of physicians and surgeons find- 
! build- ing that their hall in the prongs was not sufliciently 

commodious, erected buildings on the east side of St 
Enoch’s Square. The front consists of two stories ; a 
rusticated supports a range of pilasters, en- 
tablature, and ballustrade. The interior consists of the 
faculty-hall, library, committee-rooms, offices, &c. 
. In 1795, government erected very ious barracks 
on the north side, and near the east end of the Gallow- 
gate, Exclusive of the guard-house, suttlery, infirma- 
pie magazine, there are three large buildings for 

he accommodation, of the military: The centre is for 
icers : it is a handsome ing, four stories high, 

the royal arms in demi-relief, displayed in the 
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cathedral, known by the name of the Alms House, from - 
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tympan of the pediment. The other two buildings, 
placed at right angles from the centre one, are for the 
accommodation of the soldiers ; they contain 72 apart- 
ments, fitted for 14 men each, exclusive of 24 kit- 
chens. The whole is enclosed with a high wall, form- 
ing an extensive parade. 

n 1810, the city guardhouse was removed from 
Candleriggs Street to the east side of Montrose-street, 
Its front is formed with arched compartments, sur- 
mounted by a cornice and blocking. The interior con- 
tains ample accommodation for the officers and soldiers, 
and the piazza is sufficiently spacious for the relief. 

In 1789, a plain building, 106 feet long, 30 feet 
wide, and 6 stories high, was erected on the north side 
of Duke-street, for the purposes of a bridewell; it 
contain 126 cells, 8 feet by 7 feet, exclusive of a cha- 
pel and a large work-room. On each side of the bride- 
well, spacious wings are formed at right angles, which 
contain the infirmary, public kitchen, keepers’ lod- 
gings, and rooms for raw materials for the manufactory, 
&e. The whole is enclosed within a wall. 

The principal beef, mutton, and fish markets, are sis Markets 
tuated in King Street. The former occupies a space and Wcigh- 
of 112 feet by 67 feet, and the latter 173 feet by 46 house. 
feet, subdivided around the area into stalls. The courts 
are paved with free stone, and the fronts formed of ash- 
lar work, with rusticated entries; the beef-market in 
Bell Street being fitted up in a plainer style. The ve- 
getable market is also done up into stalls, and is so 
spacious as to occupy the whole site of the former Wynd 
Church, having its principal entry from King Street. 
The butter, cheese, and poultry markets, are placed in 
Montrose Street. The tron, or weigh-house, is a large 
building, situated at the east end of Ingram Street, and 
is used tor the general purposes of a tron and store- 
house. Prior to the late erection of markets in the ci 
of Newcastle, the markets in King Street were consi- 
dered the best in the island. Each stall in the fish- 
market has a water-pipe in it, and the other markets 
have a plentiful supply of water. 

The slaughter house, situated a little tothe south of the Slaughter 
Bridgegate Street, was erected in 1810, and is the largest house. 
and most commodious in the island: it contains 77 killing 
rooms, two cattle-yards and alleys, and accommodation 
for the searchers and scavengers: it covers4736 square 
yards of ground, which is all paved with square stones, 
Water pipes are placed along the whole of the killing 
rooms, and extensive sewers carry off every thing 
which would become offensive. 

The theatre in Dunlop Street being found inconves qyo.1re, 
nient, and too small for the accommodation of the pub- 
lic, a magnificent one was erected on the west side of 
Queen Street, in 1804, on the principle of transferable 
shares, of £25 each. The building is 158 :feet long, 
and 70 feet wide, being considerably larger than any 
of the provincial theatres. On the east front there are 
columns of the [onic order, 30 feet high, with corre- 
sponding entablatures, and appropriate devices. The 
interior is elegantly fitted up with every suitable con- 
venience, to accommodate 1500 persons, from designs 
by Mr David Hamilton. The building and scenery cost 
upwards of £18,500, : 

The buildings of Hutchison’s Hospital being removed Hutchisou's 
from the Trongate, to make way for Hutchison Street, Hospital. 
the patrons, in 1803, erected a hall and offices in Ing- 
ram Street, suitable for their accommodation. This 
building, and the spire of 150 feet high, which rises 
from the north front, is a great ornament to this part 
of the town. The great and committee rooms are 

2P 
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Glasgow. fitted up in an elegant manner, from designs by Mr 
—Yo" David 

Lord Nel. 

amilton. 
The citizens of Glasgow were the first to erect a mo- 

gon’s monu- Ment to the memory of the immortal Nelson. Imme- 
ment. 

Hunhterian 
Muséum. 

Gagl ‘and 
court 
houses, 

diately after the hero’s fall, a subscription was opened, 
and on the first of August 1806, the foundation of a so- 
lid ashlar obelisk, 142 feet six inches high, of chaste 
proportions, was laid at the west end of the high green, 
with great masonic solemnity : the subscription at that 
time amounted to £2075. Onthe 5th of August 1810, 
the upper part of the obelisk was completely shattered, 
and the greater part of its shaft rent during a violent 
storm of thunder and lightning. It is very remarka~ 
ble, that although the ashlars of the upper part were 
thrown out of pa beds, and so suspended that a pas- 
senger could see through the obelisk, yet at the pre- 
sent moment, after a lapse of five years, they seem to 
be still in the same situation. 

The Hunterian museum was erected in 1804, and is si- 
tuated at the west end of the college garden, infront of 
the common hall.. This was the first public building 
erected by Mr Stark, who must be considered as singu- 
larly fortunate at the commencement of his professional 
career, in having such an opportunity of displaying his 
talents and his taste. He was no less fortunate also 
in being employed by a society, which, from full con- 
fidence in his abilities, avoided every interference with 
his arrangements. 

Mr Stark chose the Roman Doric for the portico, as 
the gravest and most imposing order that could be em- 
ployed in so confined a situation ; and he made its parts 
as simple and large as that order could properly admit. 
Behind the portico he: formed a recess, divided from it 
by a second row of columns, like the pronaos of an an- 
cient temple. By this arrangement, securing great 
depth of shade, without projecting his columns too far 
into the narrow court, he produced a very rich effect in 
the angular view, and to so small a portico giving won- 
derful dignity ona near approach. : 

The merit of this building, however, is not confined 
to the portico; its general proportion, the simplicity 
of its parts, and the elegance of its form, render many 
views of it from the garden, little if at all inferior to that 
of the principal front. The interior, likewise, .corre- 
sponds in a remarkable degree with the exterior ap- 
pearance. There are, throughout, the same simplicity, 
the same elegance, and the same attention to pictu- 
resque effect. The saloon for paintings, is particularly 
beautiful in its form, proportions, and decorations, 
while it is at the same time well contrived for exhibit- 
ing to advantage the collection which it contains. With 
the exception of the staircase, which is too small and 
too plain, a man of taste will discover, in this elegant 
building, a unity and consistency rarely to be met with 
in modern works: no part is neglected, and no part 
charged. 

The gaol and court houses, situated on the west end 
of the Green, were built in 1810. The magistrates 
having resolved to erect a new gaol and court house, 
applied to several architects, and from their designs, 

of which were too expensive, they made a se- 
lection and arrangement according to their own ideas. 
Mr Stark was then desired to adapt his elevation 
and court hall to the new design, The former has 
been executed exactly from his drawings ; but in the 
latter, some deviations were afterwards made by or- 
der of the committee. Every consideration pointed 
out the Grecian Doric, as the proper order for such a 
building, and particularly in so open a situation. But 
architects have seldom succeeded in adapting this order 
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afront, in part of which the columns are to give . 
to a simple wall. Either they have ed the 

massiveness of the entablature, on which the magnifi- 

vets the attention, and diverts the mind from what may 
be less perfect in the other divisions of the facade. 

The portico-exhibits very nearly the proportions of 
the Parthenon, and may serve to give some idea of that 
celebrated temple, divested indeed of the i 
it derived trom the most exquisite sculpture of ancient 
times. As in the Parthenon, the columns are placedon 
colossal steps, the dignity of which cannot be conceived 
without having been seen; and there is a recess divi- 
ded from the portico by a screen of columns, like the 
pronaos of the temple, which adds greatly tothe rich- 
ness and grandeur of the effect. It was subject of re- 
gret to the architect, that the portico could not be pro- 
jected farther from the side wall of the building, and 
the screen of the pronaos. But such a projection would 
have destroyed all affinity between the centre and the — 
wings, in which porticos, on account of their expense, 
were inadmissible. : 4 beste 

In so flat.a situation, it may also be 
greater elevation could not be given to 
consistently with theemployment of the Grecian Dorie. 
This defect would ly, however, have passed un- 
oe am had it not ’ ropa rg oom more observa= 

le by a parapet and rail, w ve carried along 
the front sess ale Stark’s death, and which, while‘ 
sink the building, conceal the cblossal steps on whi 
the grandeur of the portico so much depended. Were 
this obstruction to the view removed, there can be no 
doubt that the want of elevation in the general form 
would be far less conspicuous ;. though to: have avoided 
it entirely was perhaps impossible, 
A Grecian Doric portico of six columns is necessa- 

rily long in proportion to its height ; and to have short- 
ened the compartments, by which the centre is connect+ 
ed with the wings, would have crowded the facade, and 
destroyed all affinity among the forms. and proportions 
of its several parts. 4 

In contemplating so magnificent a portico, small de+ 
fects pass unnoticed ; and if'they could not be remedied 
without adopting a less imposing order, the most fasti- 
dious taste will applaud the architect, for having sub- 
mitted to what was unavoidable, for the purpose ot pro- 
ducing so sublime an effect. 

These buildings contain halls for the several courts, — 
and ample accommodation for the civil and criminal 
establishments. The entry to the gaol is by the west 
front. This department consists of two spacious cou 
74: fire-rooms, 58 cells, and 2 apartments for prisoners 
under sentence of death, so completely cased with iron, _ 
that it is not necessary to subject the criminals to 
sonal irons, as is done in almost every other jail. T 
are. also a chapel, a mili guard-house, and apart- 
ments for the keeper of the gaol’s family. Four cast+ 
iron cisterns, calculated to contain 14,776 gallons of 
water, are placed on the top of the eee 

losets are sup- which the several apartments and water- 
plied. Prisoners are received from .‘the! counties of 

that - 

building, 

. 
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Lanark, Renfrew, and Dumbarton: They amounted, 
im 1814, to 1172 persons, viz, 367 debtors, 525 male 
criminals, 239 female criminals, and 41 deserters: The 
whole expence of these buildings, viz. £34,811, has been 
defrayed from the funds of the corporation. ~ 
» The foundation-stone of the Lunatic Asylum, situa- 
ted between the Royal Infirmary and the Glasgow Ob- 
servatory, was laid with great masonic solemnity, in 
1810. Modern architects seem very generally to have 
aimed at ion, rather by the invention than the 

ions of their designs. Little aware of the dig- 
nity arising from the graceful diminution of columns, 
from ee —— narrow than wide, from 

_ harmony details, from congruity in all the 
‘parts, in reference to each other and oF Hi hls, they 
must be astonished at Palladio’s fame, and unable to com- 
prehend how his buildings, which are for the most part 
small in their dimensions, and without any pretensions 
to novelty or ea in their forms, should so long 
have charmed the world, and at every repeated inspec- 
tion afforded increased delight. 

. Inthis respect more perhaps than any other, Mr 
Stark bore a nearer resemblance to inrferchitnee Uren 
cient than of modern times. By constant and - 
ful er 3 of their works, he’seemed to have imbibed the 
spirit of the Greeks, while, by the powers of his genius, 
he adapted their principles to the wants, manners, and 
opinions of his countrymen. In the lunatic asylum, he 

’ ‘had less opportunity than usual of pleasing, by the pro- 
eae of the mouldings, or the richness of the details ; 
‘or eve ornament would have been improper, 
and the situation of the building rendered its effect from’ 
a distance much more important, than its beauty on a 
near a . Yet even here, he studied the details 
with the utmost care, convinced that the grandeur of 
the form is never independent of a due propor- 
tion in the minuter parts. 
On considering the interior arrangements of a luna- 

tic asylum, it appeared to him that wards, projected di- 
‘agonally from a central building, would afford every 
facility, both for the superintendance and classification 
of the patients. Such a form had been little attempted, 
and never executed with a pleasing effect. The diffi- 
culties presented by it, Mr Stark hen admirably sur- 
mounted. By a just proportion of the diagonal wards 
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ant, physician, and committee ; and the whole range Glasgow. 
of store-rooms, servants’ apartments, kitchens, baths, 
&e. Each class of patients has separate entries to the 
subdivided airing grounds, which are laid out in gravel 
walks, flower-plots, and shrubberies, The eating-rooms, 
parlours, and bed-rooms, for the higher ranks of pa- 
tients, are spacious and genteelly furnished: the close 
rooms for that class are 11 feet 6 inches long, 8 feet 
wide, and 10 feet 6 inches high ; and for the paupers, 
11 feet 6 inches long, 6 feet 6 inches wide, and 10 feet 
6 inches high ; each ward having a gallery 70 feet long 
by 7 feet 6 inches wide, for exercise in bad weather. 
The several apartments of’ the asylum are rendered com- 
fortable by the introduction of rarefied air, generated 
in the sunk storey, and communicated by concealed 
flues. 

In 1810, the foundation stone of the Glas; 
vatory was laid on the south side of Garnet Hill, situa- 
ted a little to the north-west of George’s Square. The 
funds for this institution were raised by subscription of 
£ 20, transferable shares. The building is divided into 
three compartments: the first contains the instruments 
for scientific observations ; the second those for ular 
observations; the third is fitted up for the accommodation 
of the subscribers, where they have the use of astrono- 
mical instruments, and treatises connected with the 
science. ) 

In the Glasgow observatory, there are a great variety 
of valuable astronomical and meteorological instruments, 
The most remarkable ate, a fourteen and « ten feet tele- 
scope by Herschel; a mural, azimuth, and altitude cir- 
cle, by Troughton ; a sidereal and mean time clock by 
Hardy ; and a chronometer by Arnold. 

The Lyceum is situated on the east side of South Albi. L¥°e"™- 
on Street. The saloon is 54 by 33 feet, and the adjoining 
library 33 by 22 feet, the whole being elegantly fitted up. 
The saloon is amply supplied with newspapers and pe- 
riodical publications ; and the library is stored with a 
well-chosen collection of books. Strangers are not ad- 
mitted to the Lyceum, without being introduced by a 
subscriber. 

The riding-school, which was erected by subscription, Riding 
It con- school. is situated on the west side of York Street. 

tains two circles of 40 feet each, stables, and a gallery 
for s tors. 

w obser- Glasgow 
observatory. 

to the central buildings, by raising over the latter a cir- 
cular attic, and crowning the whole witha noble dome, 
he has given the asylum a character of blended elegance 

The buildingsfor Anderson’s institution are situated on Anderson's 
the west side of John Street. The ashlar front is relieved Institution 
with mouldings, terminating in a ballustrade and pedi- Building». 

and dignity, which perhaps sets it above all his other 
designs, and, simple and unadorned as it is, entitles it 
to'a most eminent place among the works of art. So 
noble indeed is this design, that the managers could 
searcely persuade the public, that, on erecting it, an ex- 
travagant sum of money had not been squandered on 
external decorations. Its effect is now a little injured 
by the garden walls, having been raised higher than the 
architect intended, and still more by a recent building, 
which interrupts its finest point of view ; but wherever 
it isseen, it must excite feelings of the highest admira- 
tion ; and even if in course of' time all views of it as a 
whole should be i bythe extension of the town, 
the dome will always remain one of the greatest orna- 
ments of the city. 
' The asylum and airing nds cover about three 
acres and a half. In the Ssttibntion, care has been 
taken to class the higher and lower ranks of both sexes 
according to the frantic, ordinary, or convalescent state 
of the disease. The buildings contain 136 apartments 

_ for the use of the patients, exclusive of those appro- 
housekeeper, apothecary, superintend- 

ment: the roof being formed into a dome, has a very 
fine effect. The great hall is of a spherical form, and 
seated for 500 persons, ‘The library, laboratory, com- 
mittee, and apparatus apartments, are fitted up with 
every convenience. 

The office, situated on the east side of South Al. 
bion Street, has an ashlar front, relieved in the centre, 
and terminating in a pediment. At one end of the 
building there is a covered way, and at the other a spa- 
cious lobby, for the accommodation of the public. A 
range of windows-are so placed in the lobby, that per- 
sons having boxes in the office, can see if they have let~ 
ters before the delivery commences. 

The Magdalene Asylum for the reception of females, Magdaten- 
ths of virtue, is situa~ Asylum. who are desirousto return to the 

teda littleto theeast of the LunaticAsylum: It was erect- 
edin 1812, and is supported by voluntary contribution. 
The building consists of three stories; the front is di- 
vided into three com ents, the end ones termina- 
ting in pediments. is establishment is completed 
with every suitable accommodation, for the matron, the 
committee, and 34 penitents. The chapel, exclusive 

Post office. 
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of the gallery, contains 150 persons. The managers 
being aware that the objects of this institution could, 
not be obtained amid the bustle of active life, have in- 
closed above an acre of ground by a high wall, within 
which all the buildings for industry and accommodation 
are placed. As washing and dressing clothes for fami- 
lies form a prominent part, of the,economy of this es- 
tablishment, the inclosed ground which is laid down in 
grass, is well adapted for bleaching, being supplied with 
ipes from the water companies. 
The buildings for the Lock Hospital, situated on the 

south side of the Rotten-row, aré plain, and so completely 
inclosed, that the patients can only see into the spa- 
cious court-yards. Convenient apartments are fitted up 
for the committee, the housekeeper, and the surgeon. 

The public institutions and benefit societies which 
are established in this city for the relief of the necessi- 
tous, are so various and complicated in their nature, 
that we are under the necessity of briefly mentioning a 
few of the principal ones, with the sums expended in 
the year ending December 1814. E 

The merchants and trades houses, granted annuities 
to decayed members or their families to the amount of 
£ 1620, exclusive of a number of bursaries and appren- 
tice fees, which are placed at their disposal. The 14 
incorporations, and the Faculties of Physicians and 
Surgeons, and Procurators, gave to their poor £ 3800, 
exclusive of annuities to widows. Hutchison’s and St Ni- 
cholas hospital, distributed to outdoor pensioners £ 1910, 
The sum raised for the maintenance of the Town’s Hos- 
pital is £10,273. The ordinary expence of the Royal 
Infirmary is £3200, and that of the general session 
£2832. These sums, and what are annually expended 
for the purposes of the Highland and Humane Socie- 
ties, Lunatic and Magdalene Asylums, the Lock Hos- 
pital, Buchanan and Graham’s societies, and those in- 
stitutions which have for their object the distribution 
of the scriptures, the education of youth, or the sup- 
port of old age, amounts to upwards of £ 35,000 per 
annum, exclusive of private charities, which are very 
great. The writer of this article had a recent oppor- 
tunity of receiving these particulars from the respec- 
tive secretaries. 

On the breaking out of the war with the United 
States of America in 1775, the public bodies and spi- 
rited individuals of this city raised a battalion of 1000 
men, which was named the Glasgow Regiment. The 
subscription in a few days amounted to £ 10,000. 

In 1795, and at subsequent periods, when govern- 
ment found it necessary to embody volunteer corps, 

’ the citizens of Glasgow enrolled themselves into the 

Banks. 

following corps. The Ist and 2d regiments, the light 
horse, the sharp-shooters, the armed association, the 
trades house battalion, the Highland regiment, the 
grocers’ corps, and the Anderston and the canal su- 
burbs corps. The greater part of these regiments 
found their own uniforms, and served without pay. 
When the volunteer system gave place to the local mi- 
litia, this city completed, and has at this time, five re- 
giments in the service of government. 

In 1695, the Bank of Scotland was established in 
Edinburgh by charter, with a stock of £ 100,000; and 
in 1696, a branch was sent to Glasgow, but recalled in 
1697. In the year 1731, a branch was re-established, 
and again recalled in 1733. In the year 1749, the first 
Glasgow bank was epenes, under the firm of the Ship 
Banking Company. In1761, the Thistle Bank commen- 
ced business, and some time afterwards, the Glasgow 
Arms, and Glasgow Merchant Banking companies were 
formed. In 1729, the Royal Bank of Scotland was con- 
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stituted by charter, a branch of which was established. Gl 
here in 1783. And-in 1809, a commenced — 
business under the: firm of the Glasgow. ing Com-. 

. . yi! vf rio U Sn -eetetatyobetioy 5 

pe Sets of the above, which are all carrying on. 
business to a very considerable extent, (excepting the 
Glasgow Arms, and Merchant Bank companies, which, 
have retired,) branches from the following banks have 
been established, viz. Bank of Scotland, Briti 
Company, Paisley and Paisley Union, Greenock, Ren-. 
frewshire, Commercial Bank of Scotland, Aberdeen, Air, 
Stirling, Falkirk, Leith, Perth, Kilmarnock, Fife,and 
Dundee, &e. 1 ' sp Karitwens vleras est sien 

In 1815, a provident or savings bank .was establish 
ed here for the benefit of the lower orders of | 

. > 
U 

they may again 
savings, and draw out all, or any part of them, in sums of: 
not less than six shillings. This institution is placed, 
under the management of'a governor, deputy-governor,  ~ 
and 28 directors, who all. act gratuitously. Thene-- 
cessary charges are defrayed from a subscription fund 
of upwards of £7,000, and from one per cent..on the 
deparite, the Royal Bank generously. allow: the pro-> 
vident bank five per, cent. for. money ‘edoodaniie 
them, while the contributors only receive four per cent. 
Although it is little more than four months since the. 
bank commenced business, there have. been 785) ac-, 
counts opened. During the first three months there, 
were 590 accounts, amounting in whole to £ 2407:9:6,- .— 
of which Royal Bank receipts for £750 were given out; 
to contributors, £ 1550: 13:3 retained ie; y 
Bank. at the credit of the Provident Bank, andthe resix 
Cup SAAR , ; mene oe 12 a eS 

The Glasgow friendly fire insurance com) having Insure: 
been on reppin for a number. of poste e offic 
dissolved in 1805. In 1803, a company was form- {820% 
ed under the designation of the. Glasgow, Fire Insurance “~~ 
Company, with a capital of £100,000 divided into 400, 
shares. This concern, not answering the expectation. — 
of the proprietors, was given up in favour of the Phoe-, — 
nix office in 1811... Although there is now no, firein- 
insurance office belonging to the town, there are. no £ 
than 22 branches. of ot alan and provincial offices. 
established in it. It is worthy of remark, that although. 
the local offices above alluded to have not succe - 
that the annual increase of duty in four Feat OE: ; 
ie paid by 15 of the London offices, am 1 to . 

1 »175. 35 

In 1735, Mr James Macrae, a citizen of Glasgow, and Sia 
late governor of the presidency of Madras, presen’ 
to the town a metallic equestrian statue of King Wil- King 
liam III. The statue is placed on a pedestal at the cross, lia 
bearing an appropriate inscription, and is, tacleenal 
an iron rail, vei wig ron ele ae 

In 1812, a full length statue.in marble of that. great Mr Pi 
minister, who conducted the affairs of Britain during an 
eventful period of 26 years, was erected .in the'town hall 
by subscriptions from the citizens of Glasgow. Thi 
statue, which is executed in parliamentary robes, from 
the chissel of Mr John Flaxman, London, cc s+, upward: 
of £1300, and has the following inscription, Gulte 
Pitt Cives Glasguenses posuerunt A, De MDCCCX 

In 1809, this city lost one of her, bravest 
death of Sir John Moore,, who, at the head of the 

} 



_army'in Spain, fell gloriously in the arths of victory, on 
Gatpentat ot Guest and sale buried in the citadel of 
that town. When the accounts of his victory and death 
reached his native town, a subscription, amounting to 
upwards of £4000, was immediately completed, and a 

~ bronzed pedestrian statue ordered to be erected to his 
_ in some cuous part of the city, under the’ 

direction of Mr John Flaxman, London. | 
' The university was founded, as before mentioned, 
* in°1450, in virtue of'a bull obtained from Pope Nicho- 

las V. by the solicitation of James II. and William 
Turnbull, Bishop of w. This institution, while 
“in its infancy, consisted of a chancellor, rector, dean of 
‘faculty, a principal, who taught theology, and three 

professors of philosophy. At the Reformation, this 
seminary suffered very materially; and it was not till 
after James VI. had granted a new charter of erection, 
and bestowed on it the teinds of theparish of Govan, that 
it recovered from the shock which it had received. In 
1617, the teinds of the parishes of Renfrew and Kilbride 
were annexed and ultimately conferred on it. In 1630, 
the temporalities of the bishopric of Galloway were ad- 
ded ; and in 1670, the teinds of Cadder, of Old and New 
Monkland, were conveyed to the college, by charter 
from Charles II. In 1693, after the Revolution, the 
sum of £300 per annum was granted to each of the 
Scottish universities, out of the property of the abolish- 
ed bishoprics of Scotland ; and the better to insure the 
payment of this sum, this university obtained from the 

shopric, \which has been periodically renewed ever 
‘since. These’ teinds, and the annual returns from he- 
ritable property, and donations received from indivi- 
duals:at various times, constitute the fund from which 
the professors’ salaries, and certain stipends are paid, 
the college buildings supported, and the other concerns 
ofthe university maintained. From its erection down to 
_the presenttime, thenumber of professorships have been 
‘increaséd. At present, the establishment consists of a lord 
chancellor, lord rector, dean of faculty, a reverend princi- 

ul, a reverend professor of divinity, professors of church 
istory, oriental: languages, natural philosophy, mathe- 

matics, moral philosophy; logic, Greek, humanity, civil 
law, medicine, anatomy, practical astronomy, and the re- 

ius professors ofnatural lecenp, surgery, and midwifery. 
‘he crown presents to the following chairs, viz. the prin- 

cipality, church history, civil law, medicine, anatomy, as- 
tronomy, natural history, sur , and midwifery. The 
college elects the chancellor, the dean of faculty, and the 

r s of divinity, oriental languages, natural phi- 
Risen? mathematics, moral philosophy, logic, Greek, 
ad:humanity. The rector and’ dean of faculty are 
chosen annually. In choosing the former, the mode of 
election is materially different from that of the other 
office-bearers. He is elected by what is called the Co- 
mitia, that is, a court consisting of the office-bearers and 

professors, and all the students who have matriculated, 
_ by enrolling their-names, and stating the place where 

{ they were born, and-the name of their father and his 
designation, &e. This court consists nearly of 1000 

| 

: 

members, is divided into what is called the four na- 
tions, viz. the Glottiana, Transforthana, Loudoniana, 

F and Rothsaiana. The majority of the members of each 
i ~ nation constituting one vote, in case of an equality, the, 

“rector has the casting vote. .It has been usual to re- 
_ elect the rector for one year only, The regius profes- 
sors have no vote jn the faculty, except for the dean; 
they, however, vote in the Comitia, in common with the 
‘matriculated members. . 
‘The college has: a number of bursaries in its gift. 
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crown a'lease for'19 years.of the teinds of the archbi-- 
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Among others, there are'ten for. Baliol. college, on Mr Glasgow», 
Snell’s mortification, at £70 each, arising from an estate 
in Warwickshire. . This distinguished seminary has 
penis at various times, some of the most eminent 
iterary characters of the in which they lived. 
Among others, may be padlied toe names of the celebra- 
ted poet and historian George Buchanan, Archbishop 
Spottiswood, Principal Leechman, Adam Smith, Hut- 
chison, Reid, Cullen, and Hunter. 

The late celebrated Mr John Anderson, professor of Andersoni- 
natural philosophy in the university of this city, by his an Institu- 
last will, disponed and conveyed his valuable apparatus, “"- 
museum, and library, and his other effects, to 81 trustees, 
whereof nine were to be tradesmen, nine agriculturists,. 
nine artists, nine manufacturers, nine physicians and 
surgeons, nine lawyers, nine divines, nine natural phi- 
losophers, and nine kinsmen or namesakes, for the pur- 
poses of establishing a college in this city, for the arts, 
medicine, law, and theology. At the professor’s de- 
cease, his trustees were incorporated by rin 1796. 
Pecuniary and other considerations have hitherto limit- 
ed the plan to physical science, comprehending natural 
philosophy, chemistry, materia medica and pharmacy, 
mathematics, and geography. Popular an scientife 
lectures, from its commencement, were continued to be 
delivered to both sexes, in this institution, by Dr Gar- 
net, with great approbation, till in 1799 he received an 
appointment in the royal institution of London, which 
had been formed.on the model of this primary institu- 
tion, Dr Garnet was succeeded by Dr Birkbeck, who, 
in addition to the branches taught by his predecessor, 
introduced a familiar system of philosophical and me- 
chanical information, to 500 operative. mechanics, free 
of all expence, exclusive of the exhibition of an exten- 
sive apparatus; particular models illustrative of the 
arts, were introduced, _ A subscription library for the 
use of this class, has been productive of beneficial ef- 
fects, , 4 

The late celebrated Dr William Hunter of London, 
was born in 1718, at. East Kilbride, a village. about 
8 miles south-east from, this city, and was educated at 
this university, By his last will, he left his splendid 
and very valuable museum in trust to the professors of 
the college of Glasgow, to be received by them acer- 
tain number of years after his death, which happen- 
ed in 1783. This collection was brought to Glasgow. 
in 1808. It consists of minerals and fossils, plants, 
shells, fishes, beasts, birds, insects and reptiles, ks, 
rare and valuable manuscripts, anatomical preparations, 
antiquities, original picares from the most eminent 
masters, and many other productions of nature and art. 
The coins and medals are of the first consideration ; the 
whole is estimated at £150,000. This collection is 
placed in a building erected in. the college garden for 
the express purpose ; and is shewn to the public on ap- 
plication to the trustees. 

The royal infirmary is a noble institution, supported Royal In- 
by voluntary contribution. By its charter, the manage. firmary. 
ment is placed in the lord-provost, who is, ex officio, 
president; the member of parliament; the dean of 
guild ; the convener of the trades-house ; the professors 
of medicine and anatomy ; the president of the faculty. 
of. physicians and surgeo 

Hunterian 
Museum, 

ms ; one member. from the 
town-council, merchants and trades-houses, and college ; 
three from the faculty, of physicians and. surgeons ; 
and ten from the general court of contributors. From 
31st December, 1813, to 31st. December, 1814, there 
have been admitted to the hospital 1267 patients, of 
whom 855 were medical, and 412 surgical; 666 of the 
gross number were men, and 601 women . Of 104 
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distinct diseases, with which the patients were afflicted, 
there were’ 154 eases of fever, and’ 52 operations per- 
formed ; 758 patients were cured, 100 relieved, 102: 
died, 132 remained in the hospital, and the remainder 
were either convalescent, improper; or incurable. Since 
the opening of the infirmary in 1794, there have been. 
admitted 15,036 patients; of which number 10,325 
have been cured, and a considerable number of the re- 
mainder relieved. During’the above period, advice has 
been given at the infirmary to nearly 40,000 out pa- 
tients. The subscriptions for 1814 amounted to £1901. 
11s. 5d. ; contributions, £152: 11:6; legacies, £522, 
6s. 9d: ; and the fees from medical students for leave 
to attend the hospital, £597: 15: 1. we 

This institution is supported by fixed ‘contributions 
from the town council, merchants, and trades houses, 
and general session ; but chiefly from an assessment on 
the inhabitants, laid on by 15 persons not connected 
with the town council. e mode is, to assess every 
person, in proportion to his property and business, with- 
in the burgh, who is supposed to be worth £300. In 
1814, there were 484 persons in the hospital ; 795 out 
pensioners, who received nursery wages for their 
children ; 738 out pensioners, who received meal from 
the hospital; making a total of 2017 on the funds. 
The average cost of each person in the hospital, in 1814, 
is £9: 15s. per annum ; the quantity of meal used in 
1814, is 2302 bolls. The rate of assessment on every 
£100 of supposed property in the burgh, 3s. 6d.; va- 
luation, £5,830,700 ; amount of assessment, £10,273. 

This institution was opened on the 12th December, 
1814, when 23 male and 18 female patients were ad- 
mitted, Since the opening, a period of only 11 months, 
112 patients have been admitted ; of whom 24 have 
been cured, six relieved, one died, six discharged being 
idiots, and 75 remained in the asylum.’ The rates for 
the support of paupers belonging to Glasgow, or those 
parishes. who have contributed £50 for every 1500 
persons in the parish, is 8s.; and for those who have 
no claim, 10s. 6d. week. The rates for boarders 
are from 13s. upwards. Although there are at present 
no boarders in the asylum whose rates are higher than 
‘31s. 6d. per week, every suitable accommodation is 
provided for the higher ranks. 

As a few months have only passed since this institu- 
tion was opened; no distinct statement of its affairs can 
be given. There are at present 14 penitents in the 
asylum, whose conduct gives the managers the hap- 
piest presage of future usefulness. 

The affairs of this asylum, for the reception and cure 
of unfortunate females, are, by its charter, placed un- 
der the management of one member from the town 
council ; one from the merchants and trades houses ; 
one from the clergymen ; two from the faculty of phy- 
sicians and surgeons ; and eight from the court of con- 
tributors. From 31st. December, 1813, to 31st Decem- 
ber, 1814, there were 128 patients admitted, whereof 
118 were cured, one died, and nine remained in the 
hospital. The expenditure of 1814 was £447: 14:13. 
Although no proper patient was refused admittance, 
the number has this year happily diminished nearly in 
the proportion of one-third fom former years. 
A though it will not be expected that, inv a manu- 

facturing and commercial town like Glasgow, there 
would be libraries on a very extensive scale, there are 
nevertheless to be found in the collection of\the college, 
the Hunterian museum, the faculties of physicians, and 
surgeons, and procurators, books of the utmost value 
and consideration, in every branch of literature. “The 
books in the public subscription and circulating libra- 
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ries are ona scale suited to the extent of the place. In Gla 
1810, the following newspapers were published here: — 
the Courier, Herald, Journal, Chronicle, Western. Star, 
Clyde Commercial List, and Centinel., The two last,; 
which were weekly papers, are now discontinued, 

Prior to 1806, the citizens had no other 
ter than from 28 pump-wells im the streets. . As some of ©"? 
these were No breve and the water often of a bad. 
quality, a number of the inhabitants; in 1806, procured 
an act of Parliament i porating them into a com- 
pany for supplying the city and suburbs with water, 
under the name ry G Water Works Com. 

y- Accordingly, this corporate body purchased lands Glasg° 
 aiilieatiae on the banks of the Clyde, about three 
miles above the city, where they erected steam-engines, 
filtering pits, and reservoirs, &e. and now send river. 
water, in a pure state, in iron pipes, through the streets: 
and lanes of the city and subutee, Gmthe accommoda-— 
tion of all those who choose to purchase it. The exs 

iture of the company up to April 1815 is £81,194, 
9s. 7d. The produce of water rents for one year, end- 
ing at same period, is £5971:8:7, which is raised in 
advance from the following rates, viz.—persons occu 
pying a dwelling-house rented under £4, pay 53. 
perannum ; £4, and under £6, 6s: per annum ; £6, 
and under £8, 7s. 6d. per annum; £8 and upwards 
five per cent. per annum. Bakers pay 5s. per annum 
for each man or boy employed in the bakehouse. The ~ 
keepers of horses and cows, 4s. for each. Counting- 
houses, shops, and warehouses; LP debra 5s. to 10s. 3. 
and public works according to the quantity of water 
used. The cast iron pipes, ing to the company, 
laid in the streets and lanes within the royalty, exclu- 
sive of the main from Dalmarnock, and’ pipes in the 
suburbs of Gorbals, Calton, Bridgetown, &c. amount to 
seventeen miles, four furlongs, and three poles. 

In 1808, a number of persons, connected with 
phon obtained an 6 of aan i oe 
them into a com or supplying city ; 
gow and its saburbe With water, under the name of the 
Cranston Hill Water Company. Accordingly, they 
purchased lands at Cranston Hill, and on the banks of 
the river, about a mile below the city, and erected 
steam-engines, filtering beds, reservoirs, &c. and now 
send fiver water, in a pure state, in iron Pipes; through 
a number of the streets and lanes of the city and 
suburbs. The expenditure of the company is £52,000, 
The water rates are nearly the same as mes ’ 
com . The cast-iron pipes belonging to this coms 
pity. Yaad in the streets La lenceria the royalty, 
exclusive of the main fromCranston Hill, and the pipes 
in the suburbs of Anderston, Gorbals, Calton, ; 
Bridgetown, &c. amount to nine.miles, semen cK 
and eleven poles. The total length of pipes within 
royalty, belonging to both companies; is 27 miles, and 
fourteen poles. 4 

The affairs of the river Clyde are placed, by act of Clyde? 
parliament, under the management of the magistrates “'8' 
and council. The revenue arising from’ ) cra-! 
nage, and harbour dues, col cat the Broomielaw,) 
amounted, in 1814, to £5,920, 2s. 8d. Those dues are 
kept distinct from the corporation’s funds, and are laid 
out in deepening and improvi a river and harbour, 
and in discharging the debt of the trust. aah 

Prior to. 1800, the police ofthe city was under the: Pol: 
sole management of thes magistrates and council, and > 
supported from the corporation funds. In 1800, anact 
of perlioment was obtained, vesting the management in 
the lord provost, magistrates, dean d, convener; 
and 24 commissioners, to be chosen by the inhabitants. 

of wa-|Wate 

the Fil Con 
pany. — 
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he sits fi peek to apeess the inhabi- 

n the magistr. Sc etenanoes The com- 
aes hold. stated: w kly and quarterly vi en 

and numerous committees watch over the particular 
concerns of every ent, . This act being in force 

"for seven years, gave ‘the inhabitants an boar arr 

observing its beneficial ences ; accordingly, in 

1807, a hy oh act was sins, without requiring any 

material alteration, other than that'the rate of assess- 
t was increased on rents of £4, and under £6, from 

1. to 5d. in the pound; £6, and under £10, from 6d. 
“Td. ; £10, and under £15, from 9d. to 114d; £15, 

® and upwards, from 1s, to 1s. 3d. ‘The commissioners, 

under this act, have merited and received the ge- 

I approbation. of the citizens, who have rarely toe 
called on for the maximum rates, 

Abstract Statement of the Receipts and Disbursements 
Jor the year ending 25th July 1814. 

Sum contributed by the city of Glasgow £800 © 0 
Fo ag raat Pe ean erates 

of the streets . EO oo debits #1 OS212.9 
Amount of fines . . . ov 6 ms Gia 6° « - 15709 

Be eR £8343 5 8 

Salaries to the master, clerk, wpassesiti trea- 
surer and surveyor. «ssw +. « £640 0 

Wages to 19 officers OP pasar i . 793 10 
78 watchmen, at 11s. per week ...... 2230 16 

15 scavengers, at t1s. per week .... 
8 patrole, at 2s. per day “eg ooh ca 

1 ditto, 15s. ditto rrigie! 
% © © 

Co woocoous 

Carting du from the streets ...... ° 455 8 
Lighting 1264 lamps, from 20th August 
- to 5thMay ... iP vie) Ste, SeOee 16 
10 ditto part of the season, ipa 3 922561 
Oil for watchmen’s lamps, clothes to oficers 

watchmen, rent of office, fire. engi 
and secret service money, .... . . 923 15 5 9 

"£8833 5 8 
aii 807 8 renewal of an act of Parliament was ob- 

ed, appointing the magistrates and council trustees 
fe statute bour conversion within the city, and autho- 
rising them to assess the inhabitants of dwelling-houses, 
whose rents are under £5, in 2s. yearly; £5, and un- 
der £10, 3s. yearly ; £10, and upwards, 5s. yearly ; 
horses, 15s. each; and each ploughgate of land, (60 
aeres,) at 60s..: the followi persons being always ex- 
empted,—clergymen, vie 3 schoolmasters, militia 
men enlisted under the act of 1779 and 1782, and pau- 
‘pers. The nett proceeds of 1814 are £1445, which is 
all expended on the streets and common sewers. 

This city has long been conspicuous for the number 
and yaceiante ce of Gk nsestiig ate a there were 
more 1400 students atten e university. Of 
this number 800 were enrolled as Poiciunts of philoso. 

, and of the Greek and Latin languages, .. 1400. 
n the Andersonian institution there are 280 stu~ 
dents instructed in natural phil osophy, che- 

» materia oat and Tibia. -. 280 
y and mecha~ 

in the O mel ——— there are four. 

reat a Bose op eiicubtentedk ON 

210 and Ayr, and of the presb 
saad Asasshtihlervosinnieilcasile of; the city, of the 

teachers of the Latin, and a rector, june gives 
instructions inthe Greek and Latin languages, 
and in geography. The number of students 
in this seminary are)... . 6 ses eee ee 520 

2900 

The foll are benevolent foundations, in which 
ty of all the children receive a substantial education, and 

some of them clothing and money annually : 
In Hutchison’s school there are... 84 boys, 
— Trades-house school, . + + 108 
— Wilson’s school, - 
— Town’s hospital, with addition 90 § boys and 

of maintenance; . .. 5+ peal 
— Miller's school, +... 62+. 60 girls, 
The Highland Society “educate and 

put out to apprenticeships,. ... . 80 boys. 
The Highland Society also educates 60 

boys and girls belonging to High- 
landers, ..... tee RINE o he 

In.Lennox’s school, « «+ +++ «+. 52 girls. 

— Fleshers school, ........ 5 55 { me a 

— Peddie’s school, 45. girls. 
— Routledge’s school 70 girls, em-| 

ployed at the public works, are 
taught, in the evenings, to read, 
sew, knit, and spin, ... 70. 

In the six schools under the patron- 
age of the kirk-sessions, there 
are 450 boys and girls nerere 
to read and spell, . «2. + 450 

On benevolent foundations, where 1214 
no'fee is)paid, 4. 4).6 is ose! 

In the Lancasterian schools a sm: } 
fee is exacted; . 2... ....545 560 

In the Sunday schools, under the-in« 
spection of a committee from the 
town council and general session, 
nar 73 sand girls are taught’ to 

e Bible, and repeat the 
sl ‘Catechism, ‘gratuitously, 800. 

In the Sunday schools, under the ‘ 
joint management of members of 
session and dissenters, 1740 boys Gs 
and girls are taught to read the 
Scriptures gratuitously, .... . 1740) 

In 1799, the presbytery of Glasgow 
ascertained, that there were 60. 

ivate schools in the city, where- 
in the various branches of elemen- 
tary education are taught, at va- 
rious rates; in addition to such.as 
are above described. If we sup- 
pose, that, during the course of 16 - 
ears, the number of these schools 
ve increased to 75, and that 

each school averages 45 children, 
the total will be. 2... ca es 3875 

eo yo gsgnes educated bce 1 10,589 

A number of these schools have juvenile libraries at- 
490. tached 'to them. 

This city is the chief seat of the synod of Glasgow Ecclesiasti- 
ot G . Themem- cal stats 
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Glasgow. barony, Gorbals, Rutherglen, Cumbernauld, Carmun- 
“—\——" nock, Calder, Campsie,,Govan, Kirkintilloch, ‘Kilsyth, 
perererg Cathcart, and Eaglesham, and their elders. The synod 

Steam 

Boats. 

Baths. 

is composed -of seven presbyteries, viz. Glasgow, Ayr, 
Irvine; Paisley, Hamilton, Lanark, and Dumbarton. 

At the Reformation, one minister, who was super- 
intendant of the western district of Scotland, officiated 
in Glasgow, and had the pastoral charge of all its in- 
habitants: .in 1583, the session ef Glasgow was regu- 
larly constituted, of 1 minister, 35 elders, and 26 dea- 
cons. .In 1590; although the lay members of session 
were numerous, we find the minister had summoned an 
inquest from’ the neighbourhood, to assist him in jud- 
ging of matters of scandal. Soon after this period, pub- 
lic worship was performed. in three churches: during 
subsequent periods, commencing about the time of the 
Revolution, the town has been divided into eight se- 
parate parishes. . The patronage of the: original one is 
vested in the crown, the town-council electing all the 
other clergymen. 

The places of. worship. within the city are now as 
follows :—nine parish.churches, including the barony, 
four chapels connected with the, establishment; one 
covenanted presbyterian, one antiburgher, three burgh- 
er and three relief meeting-houses ; two tabernacles ; 

‘one English and- one Scotch Episcopalian chapel ;.one 
independent, two baptist, and two methodist meeting- 
houses ; one Roman Catholic and one unitarian chapel. 
The Glassites, Bereans, universalists, &c. have all places 
of worship. The number of sittings in the whole are 
35,550. 

In the summer of 1811, Mr Henry Bell, an inge- 
nious engineer of: this city, .constructed and plied be- 
tween Glasgow and Greenock, the steam boat Comet, 
penne a voyage of 22 miles in three hours and a 
half, by means of an engine of three horse power... This 
vessel was the first which was impelled by steam on a 
navigable river in Britain. .Since thé above period, the 
following vessels have been built by various persons, 
and are now plying on the river, viz. the Glasgow, the 
Clyde, the Dumbarton Castle, the Britannia, the Cale- 
donia, the Argyle, the Greenock, the Duke of Welling- 
ton, the Prince of Orange, the Princess of Wales, the 
Trusty, and Industry, the two last mentioned being 
constructed chiefly for trade, carry, each 70, tons of 
‘merchandise ; the Prince of Orange, and the Princess 
-of Wales, boats, have accommodation for 120, and the 
others for 220 passengers. These vessels are work- 
ed by engines of from 10 to 32 horse power ; the ave- 
rage time of performing a passage of 22 miles is \re- 
duced to three hours; when the wind and tide are both 
favourable, the voyage can be completed in little more 
than two hours; but when adverse, it is prolonged to 
three and a half,-or even four hours: the present fare 
for the cabin is 4s. and for the forecastle 9s. 6d.. Ex- 
clusive of the vessels which are at present plying on 
the Clyde, the Duke of Argyle and Margery steam 
boats, carrying each 220 passengers, are now on the 
Thames, they were carried round by the Forth and 
Clyde navigation, a distance of more than 500 miles ; 
one of these boats. encountered and weathered a very 
heavy sea. Steam boats from the Clyde are also ply- 
ing on the Mersey and Forth. 

Some years ago an extensive range of hot, and cold 
baths were erected in Bath Street, a short distance from 
George's Square. A model has been approved .of for 
floating baths, intended’ to be erected. on the Clyde du- 
‘ring the ensuing summer. 

€ situation of Glasgow is singularly favourable for 

GLASGOW. 
‘ing on manufactures and commerce, Placed Pa.the rey 
er of one of the richest coal and mineral fields “ 

in the island, with which it communicates by the Monk- © 
land Canal, while for carrying off its commodities, and { 
receiving returns, the Atlantic is open to it on the one 
hand, through the river Clyde, and the German and 
North Sea on the other, through the Forth and Clyde 
canal and river Forth. , oak ae 

Before the year 1707, there had been different 
branches of manufacture begun at Glasgow, particular- 
ly the manufacture of coarse linens ; and a considerable. 
trade had been carried on with Holland. The union 
of the kingdoms at this period having opened the co- 
lonies to the Scotch, the merchants of Glasgow availe: 
themselves of the circumstance, and entering extensively 
into a trade with Virginia, soon made their city the 

great mart for tobacco, and Glasgow became the chief 
medium through which the Farmers General of France 
received their supplies of that article. To so great a 
height was this branch of commerce carried, that for 
several years before the war, which ended in American 
independence, the annual im of tobacco into the 
Clyde were from 35,000 to 45,000 hogsheads; and in the 
ear immediately preceding that event, 57,143 hogs- 

heads were imported. _ Only from 1200 to 1300 hogs- 
heads of these. were. sold for home consumption, _—_ 

The trade, while it continued, engrossed almost the 
whole capital and commercial enterprise of Santino 
very little other foreign trade was attempted, and any 
manufactures that were carried on, were chiefly of ars 
ticles adapted.to the demands, of the Virginia market. 
Supplying that state with European goods, and taking 
of the produce of its soil in return, became, in a great 
degree, a monopoly in the hands of the Glasgow mers 
Chates, Weer ae ee es wih , : 

There had, .as early as the year 1732, been.a begins 
ning made ina trade with the West India Islands, but 
up to the year 1775,.the business was confined to afew 
houses, and had not been very -beneficial. The imports 
of West India produce into the Clyde in the year 1775, 
were as follows: Sugar, 4621 bognies and 691 tierces; 
tum, 1154 puncheons and 193 hogsheads ; cotton, 503 
bags. } 
_ The interruption of the intercourse with America, 
now forced the traders of Glasgow to turn to other ob- 
jects, the enterprise and capital which the commerce 
with that country had nearly wholly engrossed. They 
began more generally to direct their attention A 3 
nufactures ; and the discovery then just made by | 
Arkwright, of the improved process of spinning cotton 
wool, a few years after this period, led to attempts in 
the different manufacturing towns to bring the manu- 
facture of muslins into this country. The cambric and 
lawn manufacturers. of Meg he embarked in the un-— 
dertaking, and, aided by the facility whicha similarity of 
the fabrics afforded, were successful beyond their most 
sanguine expectation. The progress of the cotton ma~ 
nufacture at.Glasgow after this was rapid, a number of 
spinning works were established, and most of the dif 
ferent fabrics of cotton cloth were executed. Dyei 
and printing of linen and cotton cloths, a branch « 
manufacture which had been. going on for some time on 
a limited scale, was now greatly extended, and furnished 
employment to a large amount oa A number of 
other manufactures of linen, woollen, iron, and se 
tery, and of the other articles subsidiary to more im~ 
portant branches, ‘were prosécated ona smaller or great- 
er scale, and continued to extend as the general com- 
merce of the city advanced, The manufacturers of 

“6 ' ARE GR ae, 
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sgow, who, till this period, had principally looked 
‘or a vent for their googls to the demands of. fade asm 

export merchants, n n to open a more extensive 
_ Sale to London and other parts of England, and going 
“over to the continent, formed»connections with almost 
sas Popenat a of Europes ©. i ; 

‘number of cotton. mills belonging-to Glasgow, 
situated in the.town and.different parts of the country, 
is 52, The spindles in, these are calculated at 511,200 ; 
_and the capital employed in the buildings, machinery, 
‘and in carrying on Gas mariutachire, at about £1,000,000. 
Two of these 08 not yet finished, and now filling 
_ With machin 18! ), will cost £50,000 each. 
The fiat plant works were established. at a dis- 

_tance from town, for the convenience of water for the 
“machinery ; as the Badindalloch and Down mills, which 
an. Stirlingshire, the Catrine mills in Ayrshire, the 
_Lanark mills, and the Rothsay mills in the island of 
«Bute, all the property of houses in Glasgow. 
No positive estimate of the amount of the cotton ma- 
~ nufacture, in all its branches, can be given ; but some 

_facts may be mentioned, from which an idea of its ex- 
‘tent will be derived. 

‘Belonging to Glasgow there are eighteen works for 
weaving by power, which contain 2800 looms, produ- 

ing about 8400 pieces of cloth weekly. The number 
_ of hand looms employed by the manufacturers of Glas- 
»gow, at this date, appear, upon a pretty careful inves- 
Figstion;’ to be abben 92600. 
__ There are eighteen calico printing works belonging to 
‘Glasgow ; and there has lately been added to this branch, 
“an extensive manufacture of Bandana handkerchiefs, in- 
troduced by Messrs Henry Monteith, Bogle and Compa- 
“ny, the cloth for which, being dyed a fine turkey red, the 
gg} is afterwards produced, by dischargitig the co- 

our of the figure by a chemical process, : 
g. Thereare 17 calendering houses in Glasgow, contain- 
‘ing 39 calenders moved by steam, which execute more 
‘than four times the quantity of work performed by the 
‘same machinery when moved by horses. One of these 
‘houses employs 119 hands in calendering and folding 
the goods; and the whole of these establishments are 
able to calender in a day 118,000 yards, besides dress- 

116,000 not calendered, and glazing 30,000. 
——_ ere are nine iron founderies in , and se- 

extensive works for making steam engines, with 
‘the machines and machinery required for the different 
ema of manufacturing. It was not before the year 

~ 1778 or 1779 that the power of the steam engine, ‘in 
- ence of Mr Watt's inestimable improvements, 

‘and it was many years after that period, before it was 
t into general use. There are now 73 steam 

nes in Gilesisbwts and the immediate suburbs, of 
ih x of from four to fifty horsés employed in the 

. erent processes of manufactures. 
ots of The war of Migs beving fora fimoe brought into our 

it India possession the West India colonies of the other European 
uc states, | Wee teh tae Chalsof Glasgoe obtained a 

large share of. the trade which this circumstance threw 
into the hands of this country. The connection with 
“Demerara in particu ', Which it them the means 
‘ get | valuable, and is now likely to be 

. The imports of West India produce into the 
lyde, for the three last years, have been as follows. ¥ 

Me ai a 4a 6 oglBl2 1813. 1824. 
i _.: Hogsheads see + « 28862 36037 . 40004 
ie PO RIBROLB 0 iv Je, 0! a0 y050 sep 4038 . 3712 

‘ “! Barrels ee ee . Z . 7248 5282 

Boxes......... 100 2660 8703 
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as found to be applicable to manufacturing operations; - 

‘to those which it alr 
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1812 1813. 1814. Glasgow. 

pceas & Hogsheads 53 141150 Fommerce 
Leeward {Puncheotis 4690 7567. 7419 freuires. 
Islands QHogsheads 44 23 69 

Casks 2.0.04...) 5095 19925 16251 
Coffee } bare ste ee vee 928 5884 8107 

Bags. 6.4: Lie. 1927 + 85828° 59237 
The removal of the royal family of Portugal to Ame-~ 

rica, having opened the trade of the Brazils to foreign- 
ers, the m nts of Glasgow immediately formed 
establishments there, and have continued since to have 
@ profitable intercourse with that country, _ Establish- 
ments were also.made at Buenos. Ayres and the Carac- 
cas, aS soon as these of America began to assert 
their independence ; but the commerce with these states 
has hitherto been fluctuating and hazardous, from the 
‘situation in'which their affairs have been Kept. 

Upon the conclusion of the* peace’ of 1783, an Trade with 
intercourse was opened by the ierchants of Glasgow America. 
with the different states of the Amerivan Union’; 
and the introduction of the cultivation of cotton 
wool, a few years after, into the southern states, 
furnished the means for a great increase of this trade. 
Indeed, without this new field to supply the quantity 
of the article which the growing demands of the ma- 
nufacturers required, and of the qualities suited to the 
different fabrics to’ be’ made, this important ‘branch of 
industry never could have reached that high state at 
which it has arrived.. The bringing home. this article 
for the manufactures of Glasgow, and sending out the 
returns, became a great trade, and led to the Dasetin 
of establishments for carrying on ‘this part of the bu- 
siness at Charlestown and: New Orleans. The imports 
of cotton-wool into the Clyde, for the last four years, 
have been as follows. , 

1812. 1813. 1814 1815. Imports of 
B - B Bi cotton wool 

Charlestown and Savannah 5358 ror or 9014 7g 
New Orleans .......° 2586... wnt 
Other American ports .. 1971 38234 1859 27387 
MREOEAs/. b vo tl eehs “bers - 5099 7367 3168 1345 
Demerara... .....4.. 7316 5627 6957 8764 
West Indies ..........). ¢ 7475 11212. 9786. 2057 
Continent of Europe... 4 > 435 504 
Coastwise wi... += 8246 7194 16302 4786 

Besides the trade with these parts of America which 
have been mentioned, the merchants of Glasgow have 
large dealings ‘with Canada and Nova Scotia. 

he rapid progress making in the use of mechanical 
power in manufactures, is particularly favourable to the 
growing prosperity of Glasgow, from ‘the inexhausti- 
ble supply of coal it eueisisks for working machinery, 
This, with the advantage’ of water communication in 
every direction, renders it, almost more than any other 
place, fitted for carrying on manufactures of a heavy or 
bulky nature, and must have the effect to bring many 
new branches of industry of this description to be added 

y has. This city, then, pro- 
ducing thus a great variety of articles for exportation, 
and -catrying on, at the same time, 2 very extensive fo- 
reigh trade, seéms to combine all the isites to raise 
it to the highest commercial eminence. The revenue 
of the post-office at Glasgow, in the year 1781, was 
£4341:5;8; in 1814 it was £34,000. 

Connected with the commerce of GlasgoW is the in- Chamber of 
stitution of its Chamber of Commerce and, Manufac- Commerce. 
tures, the first establishment of the kind made in the 
island. ‘This association was incorporated by a royal 

o ~Q 
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Glasgow. charter in the year 1783, and owes its origin to Dr 

“Y" Patrick Colquhoun, author of the State of the Police of 

Population 
of the city 
and sub- 
urbs. 

* Glass, 

' by the 

Origin and 
i history. 

London, and other works, and at that time a merchant 
in Glasgow, and one of its most enlightened and public- 
‘spirited citizens. 

The chamber consists of the merchants and manufac- 
turers of Glasgow and, the neighbourhood, who may 
‘become members upon paying five guineas at admis- 
sion, and 10s. 6d. yearly. The management is vested 

‘in thirty directors, six of whom are renewed annually ; 
and their duty is to keep a watchful eye on whatever 
may be supposed to affect the commercial interests of 
‘Glasgow and its neighbourhood, and, at the same time, 
to serve as the organ of communication between the 
manufacturing and commercial body of the district, 
either acting generally or separately, and the legisla- 
‘ture or any of the departments of the state. 

In 1780, the number was 42,832 In1791, 
In 1785, 

. . 66,578 
45,889 In 1801, .. 83,769 

Census of 1811. 

North parish . . . 11,159 South-west .... 8193 
North-west. ... 9940 St Andrew’s ... 5250 
West oie ey 6 4190 St Enoch’s .. 7715 

GL 
Gises is the name of an artificial substance, formed 

igneous fusion of siliceous earth with various 
salts and metallic oxides, and possessing a high degree 
of transparency, equalled only by the more perfect crys- 
tals of the mineral kingdom, and other physical pro- 
perties, which render it one of the most useful and or- 
‘namental substances which the arts have received from 
the ingenuity of man. 

The word glass is of uncertain etymology. It has 
been, derived by some from the word g/essum, the name 
which the ancient Gauls and Germans gave to amber, 
and from which has arisen the German word oleisser, 
to shine,” and the English word glisten ; while others 
have traced it to the word glastum, the Latin term for 
woad, either because the ashes of this plant were used 
in the manufacture of glass, or because glass had com- 
monly that blue tinge which the Britons communica- 
ted to their bodies by the use of the woad. Its deriva- 
tion from the Latin word glacies, signifying ice, is not 
less probable than those which we have mentioned. 

It would be a task as irksome to ourselves, as it 
would be unprofitable to our readers, to detail the un- 
‘founded apegnisncns which have been accumulated re- 
specting the origin of this remarkable substance. 

There is some reason to believe that glass was made 
by the Phenicians, the Tyrians, and the Egyptians. 
Paw and other antiquarians maintain, that the first 
glasshouse was constructed at Diospolis, the ancient ca- 
pital of the Thebais; but it appears from the writings 
of the ancients, that the Phenicians had made considera- 
‘ble progress in the manufacture of glass; and Plin 
informs us that the Phenician colony of Sidon cbtained. 
for some hundred years, the chief ingredients of their 
glass from the Phenician town Acco, now St John 

"Acre, near the place where the small river Belus’ 
throws itself into the Mediterranean. 

The account of the origin of glass, which Pliny has 
handed down to us, is extremely plausible. A merchant 
vessel laden with nitre or fossil alkali, having been driven 

* « Fama est, adpulsa nave mercatorum nitri, cum sparsi per littus epulas pararent, nec esset cortinis attollendis Japidum occasio, 
glebas nitri e nave subdidisse. Quibus accensis permixta arena littoris, translucentes novi liquoris fluxisse rivos, et hane fuisse origi- 
‘nem vitri.” Plin. lib. xxxviscap. 65. 
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By what processes these coloured glasses were formed, 

6159 -Govan'.)..4.). +9 8081 
5758 Barony or Landward ~ 
5799 parish . 

Total population . . . 110,460. rob 
In 1815, the number of families in the 24 police 

wards, who paid taxes on rents under £5 per annum, 

re 

was |.) .0¢-srestiteakwd deed Dee. Boe «7455 
Do. on rents of £5 and upwards. ... 5272 

Number of families in the 24 wards . . 12,727 

On the principle of there being an average of five souls 
in each family, the number of inhabitants in the 24 
wards of the royalty would be 63,635 ; being an in- 
crease of 5271 during the period of four years. If to 
this number the population of the Gorbals, Govan, 
Barony be added, as taken in 1811, the amount will be 
115,731 ; and if we suppose the increase of these sub- 
urbs for four years to be 426y, the grand total in 1815 
will be 120,000. 3 : 

In 1814, there were interred in the burying-grounds y, 
within the royalty, and in the immediate suburbs, $254 

In'the year 1813, "0.0 se , 2704 
Increase of burials in 1814 

ashore on the coast of Palestine, near the river Belus, 
the crew went in search of provisions, and accidentally 
supported the kettles on which they dressed them 
upon pieces of fossil alkali. .The river sand, above 
which this operation was performed, was vitrified by 
its union with the alkali, and thus produced glass.. The 
important hint which was thus accidentally obtained, 
was soon adopted, and the art of making glass was gra- 
dually improved. * ; 

In the time of Pliny, glass was manufactured out of - 
the fine sand which was collected at the mouth of the 
river Vulturnus. | After being ground to powder, it 
was mixed with three parts of nitrous fossil alkali, or 
soda, and after fusion it was taken to another furnace, 
where it was formed into a mass called ammonitrum, 
and converted into a pure glass, A similar method of 
making glass was used in Spain and Gaul. 

Pliny informs us, that in the reign of Tiberius an 
artist had his house demolished for makmg glass mal- 
leable, while Petronius Arbiter asserts that he was be- 
headed by the emperor. About the commencement of 
the Christian era, drinking vessels were comraonly 
made of glass, and glass bottles for holding wine and 
flowers were in common use. The company at Ro 
which was engaged in the manufacture of glass, a 
particular street assigned to them near- the Porta Ca- 
pena. Alexander Severus imposed a tax upon this 
company in A. D, 220, which was continued in the 
time of Aurelian. ee ah 

The art of making coloured glass seems to have been 
coeval with the invention of glass itself. Many of the 
Egyptian mummies, one of which is in the British Mu- 
seum, are ornamented with beads of various] coloured 
glass, which could not have been executed without a ches 
mical knowledge of the properties of the metallic oxides. 

it is not easy to discover, as the ancients were not ac- 
quainted with the mineral acids which are now usually 
employed in the preparation of metallic oxides. Strabo — 

phen "| 

wa. 98,216 



‘was told by the workmen of Alexandria, that their 
Y country produced an ingredient for making coloured 

ss; and Seneca informs us, that Democritus intro- 
aced into Europe the art of making coloured glass, 

and of thus imitating the” a8 ‘stones, But from 
' whatever source this curious art was derived, it was 

. bronght to a high degree of ‘perfection among the 
Grecks and Romans; and many’of the gems were so ad- 
mirably counterfeited, as to deceive even’ those who 
were intimately acquainted with the study of minerals, 

_ In the time of Augustus, the Roman architects made 
use of glass in their mosaic decorations ; and several 
specimens of this glass have been found among the ruins’ 
a the villa of the Emperor Tiberius, in the island of Ca- 
pri. Some of these imens have been examined and’ 
analysed by Klaproth. They consist of pieces of red, 
green, and blue glass. 

th’s The first of tp of “ meer Sm ye colour, 
of perfectl e, and v right at the place of re- 

1 cent facies The ent tea as a light vettligrria co- 
lour, is opaque, and has a scoriaceous shining fracture. 
Two hundred grains consisted of 

Red Glass. Green Glass. 
ECS). aes 142, 130 grains. 
Oxide of lead 28 15 
Oxide of copper 15 20 
Oxide of iron . ey, 7 
Alumine.. ... 5 1l 
 pRincacd 2A wees 13 

a 196" 196 | 

~ The blue glass had’ a sapphire colour, verging to- 
wards that of smelt, and ‘was transparerit at the e 
only. Some of the plates of it are not coloured through- 
out the whole of their mass, but only through about 
two-thirds of their thickness. Each of the strata is so 
distinct as to give the appearance of a blue and a co- 
lourless plate adhering at their broad surfaces. 

n- A still more singular art of forming pictures with 
tres coloured glass was Acedia and practised by the an- 

colour- cients. It consists of variously coloured glass fibres, 
fitted with the utmost exactness, so that a section across 

- the fibres represents the object to be painted. These 
fibres, when properly joined together, are afterwards 
cemented by fusion into a homogeneous and solid mass; 
ae of this art seem to have been fitst discover- 

about the middle of the last century,. Count Caylus 
first describes them in his Collection of Antiquities, and 
Winkelman in his Annotations on the History of the Art 
oene ii Ancients, under the name of pictures made 
of glass tubes. Sulzer, in his Theory of the Polite 
-Arts, describes, in the article Mosaic, specimens which 

’ ~ he had seen at Dresden ; and Klaproth epics draw- 
ings of one which he has in his own possession. ‘The 

owing description of two pieces of this kind of glass, 
which were brought to Rome in 1765, is given by 
Winkelman : 

“ Each of them is not quite one inch long, and one- 
third of an inch broad. One plate exhibits, on a dark 
ground of variegated colours, a bird representing a duck 
of various very lively colours, more suitable to the Chi- 
nese arbi taste, than ed to shew the true tints 

_ of nature. The outlines are well decided and sharp, 
the colours beautiful and pare, and have a very strik- 
. 

__ ing and brilliant effect; because the artist, according to 
eee Tt ; 

* « Manifestius est, mentem esse, 
obductas.” De Opificio Dei, cap. 5. 

GLASS. 807 
the nature of the parts, has in some employed an opaque, _ Histery. 
and in others a transparent glass. most delicate 
pencil of the miniature painter could not have traced he 
more accurately and distinctly, either the circle of the with colour- 
pupil of the eye, or the apparently scaly feathers on the ed glass, 
breast and wings, behind the beginning of which this 
iece had been broken. | But the admiration of the be- 
older is at the highest pitch, when, by turning the 

glass, he sees the same bird on the reverse, without per- 
ceiving any difference in the smallest points ; whence 
we could not but conclude, that this picture is: conti- 
nued through the whole thickness of the specimen; and: 
that, if the glass were cut transversely, the same pic- 
ture of the duck would be found repeated in the several 
slabs ; a conclusion’ which was still farther confirmed: 
by the transparent places of some beautiful colours upon 
the eye and breast that were observed. The painting 
has on both sides a granular appearance, and seems to 
have been formed, in the manner of mosaic works, of 
single pieces ; but so accurately united, that a power~ 
ful magnifying-glass was unable to discover any janc- 
tures. This circumstance, and the continuation of the 
picture throughout the whole substance, rendered it ex~: 
tremely difficult to form any direct notion of the pro- 
cess or manner of performing such a work, And the 
conception of it might have long continued enigmati- 
cal, were it not that, on the section of the fracture men- 
tioned, lines are observable, of the same colours which 
appear on the upper surface, that pervade the whole 
mass from one ite to the other; whence it became a 
rational conclusion, that this kind of painting must 
have been executed by joining variously coloured fi« 
laments of glass, and subsequently fusing the same 
into one coherent body. The other specimen is about 
the same size, and made inthe same manner. It exhi- 
bits ornamental drawings of green, white, and yellow 
colours, which are traced on a blue ground, and repre- 
sent volutes, beads, and flowers, resting on»pyramidal~ 
ly converging lines, All these are very distinct and 
separate, but so extremely small that even a keen eye - , 
finds it difficult to pursue the subtle endings, those in 
particylar in which the volutes terminate. Notwith- 
standing which, these ornaments pass uninterruptedly - 
through the whole thickness of the piece.”. 

One of the two specimens which we have mention- PLatr 
sented as in the possession of M. Klaproth, is represent~ CCLXxv. 
ed in Plate CCLXXV. Fig. 4. Both the pieces have a Fig: + 
heart-shaped form, their principal front being flat, 
and the reverse convex, The length of one of them 
is one inch, its breadth four-fifths, and its thickness, 
two-fifths. The other specimen is two-thirds of the 
size of the first; but they are botli nearly alike im 
the colouring and manner of drawing. The princi- 
pal mass of the large specimen is a/dark and _perfectly 
opaque, but the smaller one, which is in some places 
transparent, has a sapphire blue colour. The blue 
ground is ornamented ‘with voluted stellular, minute 
flowers, on such a small scale as to be scarcely imitable 
by the miniature painter. Their colours are red, green, 
brown, sky-blue, and white, and are all pure and lively. 
The delineations pervade the whole mass ; and it is ob- 
vious from examining a fracture, that those minute or- 
naments are formed'of parallel glassy fibres of various 
hues, agglutinated by fusion. 

About the end of thé 3d century, as appears from a ona 
passage in Lactantius,* Blass was: used for windows; 3). 
and there is reason to believe, from the glass plates 

Glass used 

que per oculos ea; qugesunt opposita transpiciat, quasi per fenestras lucente vitro, aut speculari tan 
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History. “found in Hereulaneum, that window. glass had. been 
introduced at amuch earlier period. St Jerome, A. D. 
422, Paulus Silentiarus, A. D. 534, Gregory of Tours, 
A.D. 571, and Johannes Philoponus, A.D, 630,* all 
‘speak in the most distinct manner of the use of gl 
in the formation of windows. : 

Italy was the first modern nation that employed glass 
in windows. The custom was afterwards introduced 
into France; and though the art of making glass was 
brought into England in A. D, 674, by foreign artists 
sent for by the Abbot Benedict, who glazed the church 
and monastery of Weremouth in Durham, yet this great 
invention was so much neglected, that private houses 
were not lighted through glass till the.end of the 10th 
century. The windows of houses, and even of. cathe- 
dral churches, were covered with fine linen cloths. 

Painting of |The application of painted glass to the decoration of 
church win- ghurch windows, was made before the commencement 
cove. of the 9th century, as we are informed. by. Anastasius, 

librarian to Pope Leo III. that painted’glass was used 
in his time. This art made rapid advances to perfec 
tion ; and all the ingenuity. of the art was exhausted in 
the production of those splendid windows which at pre- 
sent adorn the Gothic cathedrals of Europe. The. art 
of staining glass, though still known and. practised, is, 
however, to a certain extent lost ; and we admire, with- 
out being able to imitate, some of the rich productions 
of the middle ages. We have had occasion to see a 
specimen of glass, brought home by Dr Brewster from 
the abbey of Konigsfeld, in Switzerland, which con- 
sists of sia different layers of green and purple glass 
placed alternately. The thickness of the plate is only 
about the 7th part of an inch ; and the different layers 
have an equality of thickness, and a parallelism, which 
is truly surprising.. The compound colour is a light 
purple. <A section of this. plate is shewn in Plate 
CCLXXV. Fig. 5, the dark layer representing the pur- 
ple, and the light one the green glass, 

Glass made, Lhe art of making plate glass by blowing, was car- 
at Venice. vied on to a great extent,at the village of Murano, near 

Venice ; and Europe was long supplied from this quar- 
ter with the finest and largest mirrors. ; 

In England _ We are indebted, however, to the French, for the art 
and France. of casting large plates of glass, which was introduced in 

1688 by Abraham Thevenart. An account of this esta- 
blishment, and of the-glass manufactories in England, 
will be found in our articles Enexanp, vol. ix. p. 10, 
nd France, vol. ix. p. 718. 
Glass appears to have been first made in Scotland in 

the reign of James VI. and the exclusive right of ma- 
nufacturing it within the kingdom, was given to Lord 
George Hay for 31 years, from 1610. This right was 
canal in 1627 for a considerable sum, to ‘homas 
Robinson, merchant-tailor in London, who again trans- 
ferred it for £250 to Sir Robert Mansell, vice-admiral 
of England. A manufactory of glass’ was carried on 
for some time in a cave at Wemyss, in Fifeshire. Re- 
gular glass works were afterwards established at Pres- 
tonpans ; but the principal places where glass is now 
made in Scotland, are Leith, + Glasgow, and Dumbarton. 

In Scotland- 

Secr.I, On Glasshouses, Pots, Sc. 

PS Tue glasshouses now in use are commonly large 
houses. Cones, from 60 to 100. feet high, and from 50 to 80 

* Philoponus informs us that the glass was fastened in with plast 
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feet in diametersat the base. ..The furnace is evected in. 
the centre, over 2. large. vault, extends from one 
side of the cone to the other. . The vault or. cave is 
generally made of a sufficient height and width to Bio 
the workmen to wheel a barrow with, rubbish out 
and in. This; however, is not the only, 2 of 
this cave, as it is made to communicate with Sg ate 
nace by an aperture in the top of it, of such a size 
as the furnace above may require. Over this a 
ture a grating of strong) iron_is placed, so as to be in 
the centre of the furnace, and upon that. grating pe if 
fuel is laid. and ignition is maintair by the ‘air that 
issues into it through the caves or. vaults underneath, q 

The crucibles or pots are the most important article Cm 
about a glasswork. ‘The clay obtained at Stourbridge * 
is found to answer the purpose better than any oie 
After carefully picking and brushing the, clay, it is _ 
ground ina mill, and sifted through a sieve of about j 
20 passes in an ineh ; it is then wet. with warm wai " 
and well tramped in a large cistern, until it is bro z 
to the consistence of a thick paste. Some manufacturers 
make up a very large quantity of this paste, and bop 
it in that state for many months: others, again, work i 
immediately into pots or crucibles. It is also common 
‘to take old crucibles and grind them down toa fine pow- 
der, which they add to the crude clay in quantities 
seldom exceeding a fourth part, from an idea that the 
burnt clay renders the crucible more refractory, and 
of course more likely to resist the combined action of 
the fire and alkali required.in the composition for glass. 
This mixture contracts less than if the pots were made 
entirely of crude clay, and of course is less liable to. 
break while drying. - 

nee. Various methods have been tried for worki 
into pots, by using moulds, &e.; but the met 
has most generally practised, is to knead the 
clay, while in the state of a paste, till it is nearly as tough 
as the putty used by glaziers. It is then made into r 
and wrought one layer upon another, and pressed to- 

ther with the greatest care, so as to make a ont Le 
y>. ane eh of any vacuity, and generally into the _ 

shape of an inverted cone, or into a lindrical fora ». 

four inches thick ; and house pots from, 
three inches thick, After the pots are made, it requires 
a good deal of attention to bring them to that state of 
dryness requisite for their being taken to the annealing 
furnace. Before pots are set into the furnace, they are 
heated up with the greatest caution, in an arch or vault 
built for the purpose, to a perfect white heat. This — 
operation requires four or five days, or if they 
are not very dry previous to their being used; | 
when they are completely annealed, as it is termed, they — 
are carried with the utmost expedition from the 
ing arch, and set into the working furnace. The setting 
of pots is deemed the severest labour about a 
house, from the great heat attending it ; and bo 
bed as follows by M. Blancourt.. observes, that t 
roughest work in this art,.is the changing the pots 
when they are worn out or cracked, In this case, the 
great working hole must be uncovered, the faulty pot 

+ The Editor has been indebted to Mr James GenDES, of Leith, 
crown, and flint glass, centainedin Sects, I, II, I'V, and V, 

for the principal information respecting the manufacture of bottle, — 
' . a 



gems himself-with'h a 
_ shapé of'a pantaloon; that covers him all but his eyes, 

~~ ‘and is made as wet as 
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: must be taken out with iron hooks and forks, and a 
ily put in its place through the 

For this work, the man 
~  hertege 

‘made of skins, in the 
by the herds ‘ily 

le. ‘Theeyes should be de- 
fended with a very thick plate of glass. 

Secr. II. On Bottle Glass. 

The bottle-house furnace, represented in Plate 
CCLXXV. Fig. 1, (see description of Plates, ) is gene~ 
rally see bid Sn chamber, arched over with the 
same material. Some give it a very flat crown, as itis eall- 

_.ed; and others raise it high and ofa barr shape. This 
furnace is erected in the centre of the building, on the top 
‘of the cave or vault, and is divided into three spaces in 
the inside by the grate, and on each side of that is the 
site for the pots or cfucibles, which is a bank of the 
same material as the furnace, generally about a foot 

ligh, and three broad. 
n this furnace there is a hole about a foot diameter 

for each pot, called working holes, at which the. work- 
men put in the materials, and take out the liquid glass. 

P< ‘At each angle of the furnace there is also a hole about 
e same size, which communicates with the calcining 
arhace ; and the flame that issues from the main fur- 

nace, which otherwise would be lost, reverberates on 
the materials in this furnace, and calcines them. There 
are generally eight other furnaces or arches in a bottle- 
house. Six are used for annealing the bottles after they 
are made, and two for annealing the pots, previous to 

ing them into the main furnace. 
The materials used for bottle glass are of the coarsest 

kinds. Government will not allowany but the commonest 
sea or river sand, mixed with soap boiler’s waste, which 
is done in the proportion of three of soap waste to one of 
sand, according to the quality of the soap-waste : this 
Soap-waste is generally calcined in two of the arches 
used for that purpose, and termed the coarse arches, 
which are kept at a red heat from 24 to 30 hours, the. 
time required to melt the materials and work them into 
glass, which is called a journey ; after that ‘the soap- 
“waste, now termed ashes, are taken out and bruised 
and mixed with the sand in the proportions already 
mentioned. The mixture is then put into the fine 
arch, where it is again calcined during the working 
journey, which is generally 10 or 12 hours more. When 
the working journey is over, the pots are again filled 
with the‘red hot materials out of the fine calcining arch, 
In about six hours it is melted; the pots are again fill- 

_ ed up, and this second filling requires about four hours 
- to melt. 

By continuing the heat to as great a d as possi- 
ble, in the course of 12, 15, or 18 hours, these materials 
become a perfect fit for making wine bottles. The 
furnace is then reduced to a working heat, by shutting 
the cave doors, and excluding the air from the grating. 
‘The metal, as it cools in the pots, becomes more dense; 
and all the ous matter that was contained in 
the ashes, and not melted into glass, floats on the top 
and is skimmed off. The furnace is then filled witn 
coal, in such a way that it will retain what is termed a 
working heat, for four or five hours, when it is again 
filled so as to preserve that degree of heat till the working 
a, is finished. _It is impossible to give any correct 

the process of blowing to a that never 
Saw glass manufactured. There are six people employ- 
ed in the making of one bottle, independent of ali the 
men employed in preparing the materials, each per- 

forming a distinct part ; and by that division of labour, 
they are enabled to make a very large quantity in: a 
journey ; and ea ten men and boys are busily 
working: with long hot irons, and red hot gisss metal 
in a liquid state, in a space not exceeding four square 
yards, yet such is their regularity im passing one ano- 
ther, and handing back and forward their work, which 
never fails to strike a stranger with terror, that it is very 
rarely any of them meet with an accident. 
One workman, called a gatherer, dips the end of a tube, 

heated red hot, and about five feet long, into the pot 
containing the metal, to which it readily adheres ; and 
after it is cooled a'little, he again immerses the end of 
the tube so as to cover the metal ; and, by giving it a 
turn im his hand, he is enabled to bring out of the pot 
as much as is required for a common wine bottle. He 
then hands it to the blower, and pre another ; 
while the blower, by rolling the metal on a stone or 
piste; brings it to the end of the pipe or tube: he then 

lds it in a brass or cast-iron mould, and, by blowing 
down through the tube, makes the glass, which is now 
getting cold, retain the shape given to it, which is that 
of a common wine bottle. It is then handed to the finish- 
er, who, by*means of a cold piece of iron with which 
he touches the neck while still red hot, but cold enough 
toretain its shape, cuts it off from the blow-pipe, as 
completely as if done by a diamond. 

Secr. III. Broad or Inferior, Window Glass. 

This species of glass consists of different ingredients, 
and is manufactured in a different manner from crown 
window glass. Its ingredients are, soap boiler’s waste 
6 bushels ; kelp 3,.do, ; sand 4 do. 
When these materials have been calcined for from 

20 to 30 hours, they are removed with iron shovels, 
while red hot, to the melting furnance, when the pots 
are filled with it. By exposure to the heat from 12 or 
15 hours, the whole is reduced to a fluid state. . It is 
then taken out upon tubes in the manner described 
under Sect, IV. and blown into globes of nearly a foot 
in diameter, These globes being carried to the mouth 
of the oven, a longitudinal and nearly rectilineal crack 
is produced,-by touching it with a cold iron dipped in 
water. The globe is then opened on a smooth iron 
plate at the mouth of the furnace, and then forms a 
circular sheet of thin transparent window glass, See 
Parke’s Essays. 

Sect. IV. Crown Glass. 

The furnace for crown glass, represented in Plate 
CCLXXYV. Fig. 2. (see description of Plates, ) is general- 
ly constructed for four or six pots of such a size as will 
contain from 16 to 20 cwts. of glass. There are also seve- 
ral other furnaces required in this manufacture: A re- 
verberatory furnace for calcining the materials ; flashing 
furnace, and bottoming hole, used for the purpose of 
heating the glass, in order to continue its flexibility 
till it acquires from the workman the desired shape, 
with several others called arches, which are used for 
the purpose of annealing the glass after it is made, 
and the A sg previous to their being set into the fur- 
nace. The materials for crown glass, that is the best 
window glass, are two parts of kelp to one of fine white 
sand; these are the usual proportions ; but the qua- 
lity of even the best kelp is extremely various, some 
vitrifying more and some less sand. From six to eight 
ewt. of these materials, after they are well mixed, 
are put into a reverberatory furnace, of about six feet 
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square, having an arch thrown over it of about two 
feet in height. On the one side is a grating to con- 
tain the fire, with an ash-pit beneath. The bottom 
of this furnace is raised about 34 feet high, so as to 
be more convenient for the workmen to turn the ma- 
terials. As the neutral salt contained in the kelp 
when heated is extremely penetrating, and readily goes 
through common or even fire bricks, carrying along with 
it a considerable quantity of alkali, and thereby very 
much injuring the quality of the glass, various plans 
have been tried to prevent it, some by making large 
bricks of fire clay, and others by placing a plate of iron 
so far under the floor of the furnace, as not to be much 
affected by the heat, from an idea that when the iron 
tub or pan is filled with the neutral salt, no more will 
be lost. Another plan is to have flues for admitting a 
stream of cold air below the floor of the furnace, which 
cools it, and keeps the salt from running off. But it 
would undoubtedly be a much better plan to separate 
the alkali from all heterogeneous matter previous to 
mixing it with the sand. 

The operation of calcining, or burning frit, requires 
mauch care. After the materials are put into the fur- 
nace, they are stirred frequently, until all the earthy 
matter in the kelp is burnt away, which generally re- 
quires about three hours ; the heat is then raised to such 
a degree, as to bring the materials almost into a state of 
fusion, which must be prevented by constant stirring, 
otherwise it would get into what is termed calches, or 
small knots that contain more sand than the rest of the 
batch, occasioned by the alkali being dissipated, from 
an excess of heat. If it is continued at that high 
température for about two hours, it will be sufficiently 
calemed. It is then taken out of the furnace, and 
spread, while warm, upon a plate, and divided into 
large cakes ; this must be done before it cools, other- 
wise it would be one hard lump. It is the opinion of 
many, that frit cannot be too old. All the opulent 
manufacturers, therefore, lay up great quantities, and 
seldom use any till it is six months old. 

Crown glass is made by filling the pots on the melt- 
ing furnace with frit, adding about one-eighth part of 
broken glass. The furnace is then raised to as high 
a degree of heat as possible, and in about ten or twelve 
hours the frit is melted. The pots are again filled u 
in the same-manner. The heat is then continued, and 
if possible increased, till the metal, as it is now called, 
is completely fine, that is pure liquid glass fit to be 
made into window glass, altogether requiring from 30 
to’36 hours of intense heat. : 

After the metal is. completely fine, the founder, that 
is the workman who manages the metal making, allows 
the fire to slacken for about two hours, until it arrives at 
what is termed a working heat ; this is called settling 
the furnace, and on the proper.settling of the furnace 
the working of the metal in a great measure depends. 

For blowing or. flashing crown glass few tools are re- 
quired. The principal instrument is an iron tube, the end 
of which being heated, is dipped into the pot of melted 
gis and turned round to collect some glass upon it. 

his portion -of glass is distributed equally upon all 
sides.of the end of the tube, by rolling it upon a flat 
table of iron. It.is then heated, and again dipped into 
the melted glass, to take up an additional quantity. In 
this state, by blowing slightly through the tube, the. 
glass is made hollow within ; and the workman judges, 
from the manner in which it enlarges when, he blows, 
if the glass is so arranged round the end of the tube, 
that it may be afterwards blown out and extend itself 
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equally on all sides, to form a large globe, or hollow 
vessel of any other circular figure, of a _thick- 
ness, If he perceives any side to be too thin, he cor- ,7 
rects this, by rolling it on the marble. This ope-.or fas 
raration is repeated three or four times. He then of cro 
heats it well in the fire, and rolls the glass with great glass. 
care, to form’ it circularly upon the end of the tube, 
and ng: bor: it out in the manner represented b 
Fig. 1. Plate CCLXXVI. Then, by ‘blowing through Prat 
the tube; he distends the Rg into the form of a long ccLx 
hollow pear, resting it all the while upon the iron table, Fig: | 
and rolling it round; that it may preserve a correct cir- 
cular figure, and distend itself equally. To | n out, 
the neck of the pear, he rolls it, as it may require,overa = __ 
smooth iron rod, fixed up horizontally, as in Fig. 2, and Fig: 
the pressure thus caused will lengthen the neck. He then, 
blows again through the tube, supporting the glass, by. 
resting the extreme end of the pear upon the ir A 
and rolling it round at the same time: The pressure. 
upon the iron rod raises a small paint or eminence upon, 
the globe, opposite the end of the blowing iron. The 
blowing being dexterously managed, and assisted by the. 
pressure of the rolling, the glass is enlarged to the. ’ 
form of a sphere, Fig. 3, which remains attached to the Fig. 5. 
tube by a neck. ‘ 

By the time the workman has proceeded so far, and. 
produced a globe, Fig. 3. of a very regular thickness, 
the glass is generally so far cooled as to grow er a 
though it will readily yield) to a pressure, it will not, 
alter its figure by its own weight. ‘To proceed in the 
operation, it must be heated again. For this se, 
it is carried to a particular furnace, called the bottoming. 
hole, to be exposed to the heat of the flames. A slight 
wall iserected before one-half of this mouth, to screen 
the workman from the heat ; and the screen is at a suffi. 
cient distance from the wall of the furnace, to leave. 
room for the globe to pass between them. A hook is, 
fixed in this wall for the support of the blowing iron, 
which is rested in the hook, at a few inches from the. 
neck of the globe... This method admits of turning the. 
tube rapidly round as an axis, to which the PIA is. 
affixed, and therefore revolves with it. The side of the. 

a8 oe 

globe opposite to the end of the blowing iron being 
Sane fe the heat of the fire, is gradually softened ; 
but the neck of the globe, which joins the rod, and. 
all that part of the. glass which is more remote from. 
the fire, is not softened im am equa} degree. In this 
situation,. the. centrifugal force produced by the whir- 
ling, causes, the equatorial parts of the globe to fly out. 
from the centre, by stretching or enlarging itself ; but 
as this enlargement will be most powerful upon the, 
softest part of the glass, which is the end opposite to. 
the fire, the centrifugal force will cause that end to be- 
come flattened almost toa flat plate, or at least to a 
slightly convex plate, as shewn in Fig. 4. act 

In this state the glass is removed from the fire, and. 
the neck is cracked off, by resting the tube across the 
rod and turning it round, whilst the neck is touched 
with a piece of Iron wetted. in cold water. This pro- 
duces a circular crack round the neck, which is separa, 
ted from the,tube, by laying the glass. upon a tab 
shewn in Fig. 4, which is composed. of two planes d, 
inclining towards each other, so as to receive the 
glass without danger of its rolling off. In this situ- 
ation, a. slight stroke upon the red breaks off the 
neck, and leaves the glass the table. The work- 
man now dips the end of an iron rod o into the 
melted glass, and takes up as much as will make 
it adhere firmly to the prominence ¢,, so.as to serve, 
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m fora spindle to turn the glass by. The glass being to which was added pear! ashes, or an alkali of some Flint Glas. 
* now thin, soon becomes so cool as to require ing, kind, to serve as a flux, and a small quantity of arsenic, “Vv” 

" which is done by presenting the open end to the flame, The materials now used for the finest flint glass, are, Materials. 
ing the workman resting ‘the rod in the hook, and turn- 

* ing it slowly round, that the glass may become equal- 
; iy heated. When the open end is sufficiently sofas 
ed, the workman, supporting the rod over a rest or 
hook, turns the glass steadily round. The motion opens 

_ and enlarges the aperture to the form of Fig: 5; and 
» they take great care, by turning. with a regular mo- 

tion, to e the circular figure, such as is represent- 
ed in Fig. 6. In this state, being whirled rapidly 
round, the centrifugal force throws it out into a flat 
circular plate a6, of from 3 feet 6 inches to 4 feet dia- 
meter. ‘ sila leans : 

When the Sve is sufficiently cooled, the workman 
applies a cold iron to crack the neck of the central pro- 
jection which connects the plate with the rod, and he 
‘then lays the plate flat down upon a bed of ashes pre- 
-viously prepared, The rod or spindle is now separated 
by a gentle stroke, and the plate is taken up upon an 
iron tork, and conveyed to the annealing oven, where 

- a great number are set-up edgewise, and supported by 
iron frames to keep them flat. The fire of the oven is 
suffered to burn out, and the heat to diminish as slowly 
‘as possible, until the glasses become quite cold: They 
are then withdrawn from the furnace, by taking down 
a slight front wall built in the door or arch. The 
‘heat of the annealing oven, which is not sufficient to 
make the glass so sott as to bend by its weight, is al- 
lowed to die away. \ 

Window plate, also called German plate, or table 
lass, is made by the same means of blowing and rolling; 
t these are managed to produce a cylinder, which is 

cut open and spread flat upon a table. 
In order to form glass plates by the extension of a 

cylinder, the workman blows the glass into the shape of 
a pear, as at Fig. 7.. The length of this pear must be 
nearly equal to the length of the plate, and its diameter 
of such a size, that the circumference, when unfolded, 
-will be equal to the breadth of the plate desired. He 
now supports the blowing iron over a stool or iron bar, 
whilst an assistant, with a pointed iron, pierces a hole 
into the extreme end of the pear, opposite the end of 
the blowing iron: This opening is enlarged by intro- 
ducing the blade of a pair of spring tongs, as in Fig. 8. 
whilst the glass is turned round; and, by a peculiar 

ent of these, the end of the pear is at last. 
opened out to a cylinder, as in Fig. 9. The workman 
now mounts a stool, and holds the blowing-iron per- 
pendicularly, whilst his assistant cuts open one side of 
the cylinder with a pair of cutting shears, as in Fig. 9. 
eearowing iron is next broken off, and arod b, Fig. 10. 

ied to the end of the cylinder, to form a spindle to 
work the other end by. This rod has a flat circular 
fe upon the end of it, or three prongs c, c, c, which 
eing dipped in the melted glass, are applied to the 

first, a fine white transparent sand, which is termed the 
body of glass ; this is found often mixed with clay, &c. 
from which it is freed by washing, until the water 
comes quite clear off; it is then calcined, and after- 
wards sifted through a very fine sieve of from 40 to 50 
asses to the inch. The second article is red lead, or 
itharge, which serves as a powerful flux, gives greater 
density to glass, renders it more ductile, less apt to 
crack from sudden changes of temperature, and imparts 
to it a high refractive and reflective power. Litharge 
is preferable to red lead, as it gives a purer glass, is less 
liable to be adulterated. and acts more powerfully as a 
flux. The third ingredient is an alkali, either soda or 
potash ; the finest, pearl ashes dissolved, and the solu~ 
tion’ evaporated to drynesss, is considered the best, as 
it imparts no particular colour to the glass, whereas soda 
gives it a greenish-blue tinge. 

Nitre, the fourth ingredient, is also used as.a flux, and 
serves to correct the imperfections that arise from the 
lead being insufficiently calcined. A fifth article, viz. 
arsenic, is sometimes used to aid the fluxing ingredients; 
but the.quantity must be very small, lest the transpa-~ 
rency of the glass be hurt by the opake white colour. 
which it imparts when used largely. A sixth, and very 
important ingredient, is the black oxide of manganese, 
which is used to destroy any accidental foulness of colour 
that may arise in the glass, and particularly any tinge 
given by particles of iron amongst the sand; but while 
it destroys the green-yellow, or olive. colours in glass, 
by imparting to them a purple tinge, the mixture of 
colours produces a blacker glass, and of course greatly 
injures its transparency. 

When too much manganese is added, the purple co- 
lour may be destroyed by charcoal; but this can only 
be done partially, as the purple tinge is not visible un- 
til a perfect glass is formed, after which the charcoal 
cannot be mixed with the glass. 

When a batch of flint glass is prepared, it. is taken pugon, 
from the mixing-house to the glass-house, and then put 
into the pots in small quantities of ten or a dozen sho- 
velfuls at a time. When this is melted, which it 
does in two or three hours, more is added till the 
pot is full. The mouth of the pot is then completely 
closed, by putting soft clay round the stopper, except a 
small aperture, which is left to allow the sandover or 
glass-gall to escape. This substance consists of those 
salts that are contained in alkalies purified in the 
common mode, and which have no affinity for silex, 
and are thrown up to the top. From the glass, or metal 
as it is termed, being hotter at the’back of the pot than 
it is at the mouth or front, a small declivity takes 
place on the surface of the glass, and if the pot is full 
to the brim or mouth, it will be a little higher at the 
back part, consequently the liquid sandover runs off, 

end of the cylinder. By this rod the glass is carried to Flint glass requires about 48 hours to its complete fu- 
the fire, and the end from which the tube was broken sion, although the furnace (Plate CCLXXY. Fig. 3. a 
off is heated. It is then opened by the spring tongs, See Description of Plates) is carried to as intense a beat So 
and reduced to a cylinder of the same size as that at as possible. After_it is fixe, that is melted into li- aT ae 
the other end. The shears are next used to cut the cy- quid glass, and freed from all air-bubbles, prepara- 
linder open from this end, and leave it in the state of a tion is made for the working of the glass. For this 
sheet of paper rolled up. The cylinder is now laid upon 
smooth copper. table, where the spindle is detached, 
and the glass spread into a flat sheet, and annealed. 

Secr. V. On Flint Glass. ty v, 

” | Blint glass was formerly manufactured from flints cal- 
cined, and afterwards ground, well washed, and sifted, 

purpose the blower, in: order to make a common 
wine glass, takes a hollow tube of iron about four 
feet and a half long, which he heats red hot at the 
one end. He then dips it into the liquid metal con- 
tained in_ the , and takes up a quantity of glass, 
and forms a hollow ball, as described in Sect. II. He 
then sits down on a chair with two long arms, to one 
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the burning of the chair by the hot iron pipe and glass ; 
for the operation must be-done with the greatest quick- 
ness while the metal is hot. He rests the pipe across 
the chair arms, and, while he rolls it back forward 
with his left hand, he with an instrument similar to a 
small pair of tongs, catches the.solid metal at the end 
of the hollow ball and draws it out, at the same time 
giving it the shape required for the stalk of a wine 
glass; another blower is: going on with the same pro- 
cess, and blowing a smaller ball ; and_after giving it a 
sharp cut at the end of the blowpipe, he quickly presses 
it against the point of the stalk of the glass in the other 
man’s hand, to which it readily adheres as firmly as if - 
there had never been a joint; and, by giving ‘the pipe 
a smart stroke with a small piece of iron, it is separated - 
from the small ball now attached to the ‘stalk of the 
glass, which is instantly given to the finisher or work- « 
man, the others being called blowers or footmakers. 
This workman then makes the glass just hot enough 
to keep it from breaking, and sits down on his chair, 
‘and with a similar pair of tools, while rolling the 
pipe rapidly on the arms of the chair, he opens the 
ball at the stalk of the glass, and forms a foot. A 
boy then takes a small rod of iron, called a Ponty, and 
dips it into the metal in thepot, takes out on the ex- 
tremity of the red.a small portion of glass, thrusts it 
immediately against the centre of the foot, to which it 
instantly unites. The workman then with a piece of 
iron, which he wets with his mouth, touches the globe 
‘intended for the bow] of the glass with the wet part, 
-which is still very hot, although so much chilled as to 
retain its shape, and this in a second or two cracks it . 
round ; and, by giving the pipe a gentle knock, it se. 
parates from it, and leaves an o uneven mouth, 
~which the workman instantly heats, and with a pair of 
shears, clips the heated glass smooth and even im’ ‘the 
mouth; but as the shears have put the glass off ‘that 
‘circular form, he heats. it again, “and: by a dexterous 
twirl and swing round-his head, he, if an expert work- 
man, gives it the desired shape to a mathematical ex- 
actnes, almost without the aid of any tools. | The wine 
glass now finished and chilled a little, by giving the 
ponty a smart blow, the glass separates from ‘the iron, 
and is carried by a boy with a long forked iron to'the 
leer, or annealing furnace, where it is 
already heated for the purpose’ of enbenting. 

The following is the composition of the finest ‘flint 
glass: Fine white sand, 300 parts; red lead, or li- 
tharge, 200 ; refined pearl ashes, 80; nitre, 20; arsenic 
“and manganese, a small quantity. * 

These, all mixed together with the utmost nicety, are 
termed a flint batch. 

The following results were obtained by M. Zeiher 
of St Petersburgh, respecting the optical effects of va- 
rying the proportions of the ingredients of flint glass. 

Proportion of red lead to | Index of re- | Dispersion of the rays flint. fraction, | #2 comparison of crown 
glass, 

Red lead. Flin 
dese “3 1 2.028 | 4800 to 1000 
2 2 1 1.830 «| ' 8550 to 1000 
3 1 1 1.787 3259 to 1000 
4 2 1 1,732 ° 2207 to 1000 5 | ; 2) | Lea ° | 1800 to-1000 
6% | 4 1 1.664 1354 to 1000 
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laced in 'a pan - 

From this Tuble, it is obvious that a ; 
of lead'not only increases the refracti so’ th 
dispersive powers of the glass. W ‘Leib 
alkaline salts with his glass, he found that they din 
-nished the other refraction, without. 
in the dispersion. He-then obtained a kind of 
which had three times the dispersive power, of: er 
glass, and a refractive-power of only 1.61. . See r 
dead. Berl, 1766;-p.dG0i4 2 Rel Sie eae, oS 
- M. Cazalet of Bourdeaux, has lately announced ame- Ca 
-thod of making flint glass for telescopes free of all veins 
and imperfections. It consists of | Bb tithe 5 PSs 

: SPP) dts? ae Re DS OR 

Red lead, pure and sifted through silk, 100 parts. » 
Nitre,, purified « jv2 + séyer shapettay slo came ene 
Very pure and whiteichalk (4 bshier kh 
Pure white sand . er > w6O~ asap 

ble of ried - 
ase furnace. After 36 hours, it will be 
melted, | 

-of 48 hours itis poured upon a warm of 
upon which. it is allowed to cool pinion pee 

4 west then be found free of all imperfections, § © 
A number of interesting s on-the 

facture of flint glass for opti has been mad 
by M. D’Artigues. He always found. that the excel- 
Jlence’of the int glass Sense ification. ; 
the red lead; that the middle part of a» mass of 
“glass was always the freest from veins ; that itis 
‘only good when it is manufactured on a eae 
-The middle portion of the pot of glass is 
»cylinders, and: afterwards into 
detin de la Societé d’ Encouragement, N° 83.00 

- 4 ; - A Tee a 

“Seer. VIL On the Manufacture ‘of Plate Glass: 

nitre, or salt, and sometimes wine mets a 
rable qualities in plate glass are, that it shall be) 
ly branegnaent and colourless, free from bubbles 
specks in the casting. To attain this it mast melt w 3 
.a moderate degree of heat; . for, without this quality, 
it is scarcely le ones Frain ner. 4 
will not cool-in some degree during the operation, ‘and 
thus have specks. The best alkaline substance, for the 
flux is soda extracted from the ashes of barilla by lixivia- 
‘tion. If pearl ashes are used, they should ped aruba 

purities will subside ; and the ‘clear liquor which is — 
drawn off must be boiled down iniroe pied ee 
evaporation of the water, the clean ashes are d. 
Borax is very useful to facilitate the fusion, and also 
the running into ‘plates. Lime: has ‘the | x ] 
but the quantity must be small, otherwise it will af 
fect the transparency. i. iva I5 els Boe 

The composition recommended by the author of 
Handmaid to the Arts, is 60 parts o white sand rf 
clean, 25 parts of pearl ashes, 25 parts of nitre, and 

whodls Laut. bercary 

= 



of borax. To these are sometimes added a smail quan- 
of lime and , according to circumstances. 

sand and i, and also the lime and manga- 
nese, if any are used, are first well mixed together, and 
thrown into a reverberatory furnace, represented in 
section by Fig. 11, where A is the fire-place, situ- 
ated between two circular ovens or domes B, upon the 
flat floors ates the Palbagres ao laid ; and the 
flame risi e grate being reflected down by the 
diched veil strikes upon the floors of the ovens with 
sufficient heat to nearly fuse the materials, and cause 
the sand to become very white by a semi-vitrification. 
This calcination is continued for five or six hours, and 
the materials are constantly stirred and — over with 
an iron poker, to expose every to heat, until 
they cea to ford oy vapotr, or t undergo ay ar 

A plan of the furnaces used by the French is given 
-at Fig. 12. of Plate CCLXXVI. and a vertical section 
‘at Fig. 13, the same letters being used in both. The 
real ce A, which contains the two large pots a, a, 
‘and two others on the opposite side, is surrounded by 

. four other furnaces or ovens B, B, B, D, which proceed 
from the angles, and are heated by the flame of the 
same fire passing through flues g,g. The three ovens 
‘marked B, B, B are intended for burning the pots in 
which the glass is melted and refined, and also tue cis- 
‘terns into which itis put, to be conveyed to the casting 
tables. The fourth oven D is intended for heating the 
frit or material, previous to its being put into the pots 
‘to be melted down. The four ovens are all of the same 
form and dimensions, except that the openings 5, 6, in« 
to the three first are larger than the mouth d of the lat- 
ter: all these oe are closed by doors of bricks 
fitted in iron frames. The fire is made in the bottom of 
the great furnace atE, Fig. 13, being included between 
two sloping walls e, e; which form the benches or seats 
for the four 3 two pots a, a being placed upon each 
bench, and likewise two cisterns m, m, which are 
at the ends of each bench; and therefore, in the four 
angles of the furnace, the form of the arched roof FF 
is —— to nthe the oo down into and 
upon , to which it gives the greatest heat, and 
Bon paneot by the flues g, g, 9,2, Fig. 12. into the 
four ovens B, B, B, D. Thefuel is supplied through arches 
E at the end of the fire-place, which are of sufficient 
size to introduce a new when ; but when 
the furnace is at work, t arches are bricked up, ex- 
cept a small opening at the bottom. On each side of 
the furnace are three working holes i,/, h, to admit la- 
dles, by which the glass is put into the pots a, or taken 
out ‘ind transferred to the cisterns m; and, in order to 
‘withdraw the cistern from the fire, a door or opening 
is made in the wall before each, as shewn at ]/, Fig. 12. ; 

j and the dotted lines represent a flooring of iron plate at 
the level of the bench, upon which the cisterns are re- 
ceived when drawn out of the furnace, which is done 

a large pair of forceps, Fig. 14. mounted upon 
wheels. 
The are placed inthe ovens B. The flues which 

admit the fire into them, are provided with dampers, or 
sliding doors, which are closed until the pots are placed 
in the oven. The dampers are then opened very little 
at first, to admit the heat gradually, and avoid the dan- 
rie cracking the pots. The cisterns are made and 

ed in the same manner. 
The frit is mixed with the ts of old glass, 
es tetee opera, by heating them in the 
oven D to redness, and throwing them into cold water. 
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To this mixture of frit and glass is added the fluxes of Plate Glas. 
nitre or borax, and the composition is baked for some ““Y"” 
hours in the oven D, util, by the commencement of the 
vitrification, the materials are reduced to a sort of thick 

. This istaken out of the oven in long ladles, car- 
ried to the mouth 7 of the furnace, and put into the great 
_ a,a, which are already heated. Here the t 
eat vitrifies, and changes the frit into glass. It re~ 
uires a fusion of 36 or 48 hours to make fine «1d 

clear glass, and sometimes more, If it is found thick 
or opal like porcelain, the heat must be continued for 
a longer time, or a greater proportion of flux must be 
added ; borax is the best for this additional flux. If it is 
found to be a perfect substance of glass, but coloured, 
ae or the — of — is put in. = this 

‘ are tied up in a thi at the end of 
secdites onl, guid put rh to the Seton of the 
A mixture of arsenic and ma is used at other 
times, according to the nature of the coldur, which is 
intended to be corrected. 

When the glass is completely vitrified, it is taken out 
of the pots in ladles, and poured into the cisterns which 
stand at the sides of the pots. The cisterns must be in- 
troduced into the furnace whilst they are hot, both to 
save Aime in heating them in the great furnace, and al- 
so to avoid the of cracking them by a sudden 
exposure to so great a heat. For this purpose, a cistern 
is taken from oven B, in which it was baked, 
drawing it with hooks to the mouth or door; and it is 
then seized by the tongs, Fig. 14, which area very lar, 
pair of pincers, united by a joint pin a, fixed into the 
axletree of a pair of wheels 6, upon which the whole 
runs. The beaks or jaws d, d, are properly adapted to 
receive the cistern between them ; and, for this purpose, 
the cistern has a ein each side. The opposite 
ends of the tongs have handles e, e, by which the men 
guide and direct the machine ; and also a smallarch g, 
with pin holes to make fast the ec when they have 
seized the cistern. Having taken hold of thefcistern with 
this machine, by two men weighing on the handles e, ¢, 
they can readily take up the cistern off the floor of the 
oven, and by the wheels transport it to the furnace, 
into which they introduce it through the lower open« 
pe sah If it is a cistern which has been used before, they 

e the opportunity of its being hot to clean out the 
old shes its sides. The glass remains five or six 
hours in the cistern until the whole is brought toa white 

Fusion, 

Fig. 14, 

heat. The door at /, Fig. 12, ite the cistern, is 
then removed, and the cistern wit! wn by the pincers, 
aided by long iron hooks, Being then carried to the 
casting table, represented in Fig. 15, it is taken up b 
rapes and its contents pound out upon the ible, 
upon which it spreads into a thin sheet. 

The table AA is strongly framed in wood, and co= Castiag 
vered over with a thick plate of copper, made very table. 
smooth upon: the surface. B is a heavy cylindrical rele P1ATE 
ler of copper, which is used to roll over the fluid glass, ©C'X*V"- 
and flatten it to the required thickness. To regulate Fis 1° 
this thickness, two iron rulers a, a are laid down u 
the table, at such a distance as will inelude the width , 
of the intended plate ; and the thickness of the rulers 
is equal to that of the plate, because they bear up the 

erp eS ro projecting spindles at end for 
two men to roll it along by; and that it may advance 
steadily, they are counteracted by two other men, who 
hold rods c, c, and re the advance of the roller. 

The cistern D is up in apair of tongs E, shewn 
separately in Fig. 16, They open and shut upon the 

‘ 2R 
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Plate Glass. joint e, and are retained by an arch x with pin holes. 
sik eal 

Operation 
of casting. 
PLATE 

CCLXXVI. 

Fig. 16. 

Big, 17. 

Fig. 15. 

Fig. 16. 

Aanealing. 

Fig. 18. 

Squaring 
the plates, 

At one endis a cross handle f, and at the other end two 
handles g,g. These tongs are suspended by four 
chains, from two levers h, h, which, as shewn in Fig. 
17, are fitted on the ends of a bar of iron 7, and through 
the centre of this passes a cylindrical iron pin /, which, 
at the upper end, has an eye to receive the hook of the 
crane rope, which takes up the whole, as shewn in 
Fig. 15. An iron plate é is fixed on the top of the pin, 
to preserve the rope from burning. 

The operation of casting is performed before the 
mouth of the annealing oven, into which the glass plate 
is introduced immediately after casting. These anneal- 
ing furnaces are arranged round the’ building, which 
has the great furnace in the centre, and the table is 
mounted upon wheels for removing it from one anneal- 
ing furnace to another. The crane is also moveable as 
well as a tressel F’, formed for the reception of the roller 
B, when it has travelled over the whole length of the 
plate. The roller B, which weighs 500 weight, is trans- 
orted by a carriage fon wheels. By these means, the 

table and all its apparatus can be very quickly prepared 
for use before any one of the annealing furnaces. 

The cistern being brought to the table Fig. 15, is set 
down at the side, and the tongs (Fig. 16.) being opened, 
the cistern is included between ‘the blades, which are 
shut up and fastened. During this time the surface of 
the glass is skinimed, to remove any scum which may 
float at the top. By means of the crane the cistern is now 
drawn up, and conveyed over the table in the situation 
of Fig. 15. The two workmen, who govern the cistern 
by its handles fand g g, now incline it on the centres of 
the levers 4, h, as shewn in Fig. 17, and pour out a 
stream of liquid glass upon the table AA. Just before 
the roller B, an iron ruler R, which is to form the end 
of the plate, retains the fluid matter from running off at 
the end of the table; and. the workman who manages 
this by its long handle S, withdraws it as the matter 
flows forwards upon the table, so as -to suffer it to ex- 
tend itself over the whole table a moment afterwards. 
When the glass has completely covered the table, the 
roller B is advanced with great regularity and steadi- 
ness. Its great weight presses down and reduces the 
upper surface of the glass to the level of the side ruiers 
a, a. In this operation, some glass will often be forced 
over the edge of the table, in which case it is recei- 
ved into troughs K, placed on the ground for that pur- 
pose. The roller having passed over the whole length 
of the table, is guided into the tressel F at the end. The 
plate of glass thus cast, is not suffered to remain longer 
upon the table than to cool itself, so far that it will not 
pgs by its own weight, and it is then shoved off 
at the end of the table into the annealing furnace, 
before which the table is placed. This is done by 
a tool, Fig.. 18, which has a very long handle for 
two or three men to push it forwards, and the cross 
end is made to receive the end of the plate. The rest of 
the men guide e plate sidewise with irons, and as- 
sist in placing it properly in the annealing oven, which 
does net require a particular description, as it so near- 
ly resembles the oven used by bakers ; but its dimen- 
sions must be sufficient to contain the largest glasses, 
which continue here baking in a moderate heat for fully 
14 days, the heat being at last suffered to die away as 
gradually as possible. When quite cool, the plate of 
lass is withdrawn and carried to.the magazine, where 

it is examined and cut square by a: large diamond, fix- 
ed in a wooden handle, and attached to a block of 
wood to hold it in the proper position, to, cut'in the 

Gass: | 
same manner as the cutter of a plane. ‘This ———— nat : 

drawn over the surface of the glass, cuts so: far, 

very slight blows with a sharp edged hammer on ‘the 
polite side of the glass will beat it 3 and if the frac= 
ture is etd rough, the irregularities are reduced by 

breaking them off with pincers.’ | edi 
The glass plate only requires to be 

lished, which is performed by bedding the plate with 
plaster of Paris, upon a table covered with a large slate 
stone, and laying a smaller plate upon it, which is load. 
ed with weights, and drawn backwards and forwards over 
the great plate: Sand plentifully moistened with water, 
grinds away all the prominences of the glasses, until the 
surfaces of both plates become plane or even. The ups 
per or moveable’ glass is defended by cementing it to 
a strong plank, and upon the back of this the weights 
are laid, which cause the pressure. To give the work- 
men hold of the ‘plate, a large light coach wheel is -— 
laced upon a pin, which projects upwards from the 
Nair of the plank, and two ite. ah ach take hold 
of the rim of the wheel on site sides, alternately 
pushing and pulling it in all directions. As this action 
is transferred by the wheel-to the centre pin, the plate 
is at liberty to move in any direction ; and the work- 
men must take care to vary this every instant, to pre- 
vent the glasses grinding each other into furrows or 
channels. The table — which the grinding is 
formed, is surrounded: 
high, to retain ees water with ape the 
lower plate is cove’ en great ni 8 required, 
the pee plate should be changed ra another up- 
per plate which has been ground on a different table; 
because two plates may grind themselves to a portion 
of a sphere, one becoming concave and the other con- 
_vex; but by changing the grinding plates so as to bring 
two convex or two concave surfaces together, the 
correct each other. When the plates are small, the 
wheel is not used to move the upper one; but the 
board to which the upper glass is cemented has four 
small handles projecting up from it, by which the work- 
men take hold. When, by the grinding, a perfect 
surface is obtained, a finergsand is used to produce 
a smoother surface. A succession of emeries, of dif- 
ferent degrees of fineness, are used after the fine sand, 
and with these the operation of grinding is finished. 

The grinding of both sides being completed, the glass 
is polished by bedding it with plaster upon a flat table, 
and rubbing on the surface with the polisher, which 
is a block of wood, covered on the lower side with 
woollen cloth, The workman keeps it supplied with 
fine polishing powders, as tripoli_ and putty; at first 
using the coarsest, and, towards the end of the - 
tion, the finest. ‘The block. of the polisher for large 
plates is about ten inches square, and has two handles 
projecting from it. But to regulate the pressure, a 
springing pole is put upon the back of the block, and 
being bent to a curve, is supported in the ceiling of the 
workshop. When both surfaces are polished, the glass 
is laid upon a table covered with a cloth, and any de- 
ficiences are removed, by a small polisher applied by 
the pressure of the Ifand without a spring. 

In 
cashire, which we have had occasion to examine, the 
operation of grinding and polishing is performed by 
‘appropriate machinery driven by two large steam en- 
gines. There is nothing very peculiar in the nature of 
this machinery, excepting the ingenious contrivance for 
changing the path of the polisher in advancing and re- 
turning over the plate Forms See Encianp, vol. ix, p. 10. 

y a ledge of about two inches - 

and po- Grind 

the plate glass manufactory at Ravenhead in Lan= 



Seer. VIL On the Formation of Coloured Pastes. 
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~ . In our article on Gems, p. 128, we have already had 
occasion to consider the. of coloured pastes, or 
fictitious s. Wehave described the method of Fon- 

| tanieu of making a colourless base, and afterwards 
communicating to it any particular tint by metallic 

~~ oxides; but as we have followed that ingenious author 
only in so far as his iments relate to the imitation 
of precious. stones, such as the oriental topaz, the ame- 
thyst, the hyacinth, and the beryl, we here resume 
the subject, and give an account of his method of pro- 

_. dueing other colours. 
ethod of | 1. From Gold.—To obtain the purple colour known 
ining hy the name of precipitate of Cassius, M. Fontanieu 

eens the following process. 
_ Distil in a glass retort, placed in a bath of ashes, 
some gold dissolved in aqua regia, made with three 
parts of nitrous, and one muriatic acid ; when the 
acid is passed over, and the gold contained in the re- 
tort appears dry, leave the vessel to cool, then pour it 
into some new aqua regia, and proceed to — as mt 
fore. a he aqua regia twice upon the gold, 
and. distil it. After’ these four canons pa by 
little and little into the retort some oil of tartar per de- 
meen which will occasion a brisk effervescence ; 
Ww this ceases, distil the mixture till it becomes dry, 
and then put some warm water into the retort. Shake 
the whole, and put it into a cucurbit, when a precipi- 
tate is deposited, the colour of which is either brown 
or yellow. After having washed this precipitate, dry it. 

2, From Silver —The oxide of silver being vitrified, 
produces a yellowish-grey colour. This oxide enters 
only into the composition of the yellow artificial dia- 
mond and opal, Mr Fontanieu introduces it into the 

2 base in the form of horn silver (/una cornea). In or- 
der to prepare it, he dissolves the silver in nitrous acid, 
and afterwards pours into it a solution of sea salt: a 
white precipitate is obtained, which, being washed and 
dried, melts’easily in the fire, and is soon volatilized, 

5 ae: ag amy with vitrifiable maies : 
_ 3. From —The oxide of co imparts to 
white glass the finest green colour ; bat if this metal 
be not exactly in a state of oxidation, it produces a 
brownish-red colour. 
. 4, From Iron.—Though it is commonly believed that 

_ the oxides of iron communicate a very fine transparent 
* red colour to white glass, M. Fontanieu could only 

obtain from it a pale red, a little opaque. The oxide 
of iron he employed, was in the, proportion of the 

“20th part of the base. There are various ways of 
eparing the oxide of iron called crocus martis, 
general it is necessary that this metal be so far oxi- 

dated that the magnet ceases to attract it. Thus one 
may use the scales of iron found upon the bars of fur- 

" maces, which serve to distil aquafortis. By digesting 
filings of steel with distilled vinegar, then evaporating 

- and replacing the vinegar ten or twelve times upon 
these filings, and drying them alternately, an oxide of 

sf iron is obtained, which must be. sifted through a silk 
sieve, and then calcined, The oxide of iron, thus 
obtained by the vinegar, only introduced into the 
bases a green‘ colour inclining to yellow. By the 
following process, one of the finest red colours is ob- 
tained:—Let an ounce of iron-filings be dissolved in. 
nitrous acid, in a glass retort, and distilled over a sand-» 
bath to dryness, After haying replaced the acid or the 
dry oxide, and re-distilled it a second and a third time, 
it is then edulcorated with spirits of wine, and after- 
wards washed with distilled water. — ; 
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5. From Cobalt,—The oxide of cobalt is made use of Coloured 

for introducing a blue colour into glass: but as this metal _ Paste. 
is rarely free from iron and bismuth, it is first necessary Method of 
to separate them from it. This is done by calcining obtaining 
the cobalt ore in order to disengage the arsenic ; and colours 
next distilling the oxide in a retort with sal ammoniac, from diffe- 
when the iron and the bismuth are found sublimed with "®t metals. 
this salt. The distillation must be repeated with the 
sal ammoniac till this salt is no longer coloured yellow. 
_The cobalt which remains in the cornute is then cal« 
cined in a potsherd, and becomes a very pure oxide, 
which being introduced into the base, in the proportion 
of a 900th part, gives it a very fine blue colour. 

_ 6. From Tin.—The oxide of tin, which is of a white 
colour, renders opaque the glass with which it is melt~ 
ed, and forms white enamel. For this purpose, calcine- 
the putty of tin; then wash and dry it, and sift it 
through a silk sieve. Take six pounds of the second 
base, (See Gems, p. 128.) the same quantity of the. 
calcined putty of tin, and 48 grains of manganese. 

7. From Antimony.—Antimony is only susceptible of 
vitrification in a certain state of oxidation, and then it 
produces a reddish hyacinth-coloured glass; but if the 
antimony be in a state of.absolute calx, such as the.dia- 
phoretic antimony, then it is no longer vitrifiable, and 
may be substituted for oxide of tin, to make white ena- 
m 

8. From Manganese.—Employed in a small quantity, 
this metallic substance renders the glass whiter ; a lar~ 
ger quantity produces a very fine violet colour, and a 
still tee dose renders the glass black and opaque. 
There are two ways of preparing manganese. The most 
simple consists in exposing it to a red heat, and then 
quenching it with distilled vinegar : it is then dried and 
powdered, in order to pass it through a silk sieve. The 
other method of preparing the manganese proper to fur- 
nish a red colour, is described by Blancourt, who calls it 
“ fusible manganese.” Take of manganese of Piedmont, 
one pound ; torrefy and pulverize it; then mix it witha 
pound of nitre, and calcine the mixture during 24 hours ; 
afterwards wash it repeatedly in warm water, till the wa« 
ter of the leys has no longer any taste ; dry the manga- 
nese, ‘and mix with it an equal weight of sal ammo- 
niac ; levigate this mixture on a slab of porphyry, with 
sulphuric acid, diluted with water to the strength of 
vinegar. Dry the mixture, and introduce it into a-cor- ‘ 
nute: distil by a graduated fire; and when the sal am- 

» moniac is sublimed, weigh it, and add to the mixture 
an equal quantity. Then distil and sublime as before, 
and repeat the operation six times, being careful at each 
time to mix the sal ammoniac and the manganese upon 
the porphyry with diluted sulphuric acid. 
Compositions —To make the white diamond, take the Composi- 

Mayence base. This base is very pure, and has no co- tions to imi- 
lour. It is similar to the beautiful white paste, so gene- tate the 
rally known by the appellation of Strass. on 

For the Yellow Diamond.—To an ounce of the fourth *°"** 
base, add, for colour, 24 grains of horn silver, or ten 
grains of glass of antimony. 

For the Sapphire.—To 24 ounces of the Mayence 
base, add two drachms 46 grains of the calx of cobalt. 

For the Oriental Ruby.—1. To 16 ounces of the May- 
ence base, add a mixture of 2 drachms 48 tno of the 
precipitate of Cassius, the same quantity of crocus mar-_ 
tis prepared in aquafortis, the same of golden sulphur of 
antimony and of fusible manganese, with the addition 
of two ounces of rock crystal: or, 2. To 20 ounces of 
the base made with flints, add half an ounce of fusible 
manganese, and two ounces of rock crystal. 

For the Balas Ruby.—1. To 16 ounces of the May-, 
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Stainng of ence base, add the above colouring powder, but dimi- dark as to the effect of his picture, because the colours St 
Glass." nished a fourth part: or, 2. To 20 ounces of the base 

made with flints, add the same colouring powder, but 
with a fourth less of the manganese. 
For the Brazil Topaz.—To 2 ounces of the second 

or third base, add, for colour, 1 ounce 24 grains of the 
glass of antimony, and 8 grains of the precipitate of 
Cassius. 

For the Saxon Topaz.—To 24 ounees of the first or 
third base, add six drachms ofthe glass of antimony. 

For the Emerald.—1. To 15 ounces of either of the 
bases, add, for colour, one drachm of mountain blue 
and six grains of glass of antimony ; or, 2. To an ounce 
of the second base, add, for colour, 20 grains of glass of 

' antimony, and three grains of calx of cobalt. 
For the Common Opal.—To an ounce of the third base, 

add, for colour, 10 grains of horn-silver, two grains of 
ealcined- magnet, and 26 grains of an absorbent earth. 

Sect. VIII. On. the Art of Staining Glass. 

Glass staining is the method of ornamenting glass for 
the windows of churches, or other edifices, by pictures 
or designs painted in colours, which are made to oa 
netrate into the substancé of the glass, by means of fire. 
Stained glass is frequently called painted ‘glass, but the 
distinction should always be preserved between the paint 
ing with transparent colours upon a surface of glass, an 
the staining or tinging of the glass itself, with the colours 
which produce the picture. As pictures in coloured glass 
are always placed between the spectator and the light, 
they have an effect altogether different from any other 
species of painting ; and, from the transparent brilliance 
of the colouring, the spectator is often struck with admi- 
ration, independent»of any excellence in the subject of 
the picture. 

Transparent colours painted on glass, either in water 
or varnish, can never attain the brilliancy of the colour- 
ed glass, but from the great difficulty of staining ¢er- 
tain colours, it is very common to find, in modern win- 
dows, part of the colours painted on the surface, whilst 
the large tints are stained. 

~ It-was not until the 15th century that the stained 
glass was made to produce the effect of strong lights and 
shades ; but respecting the methods employed by the 
painters of those superb specimens which we find in 
cathedrals, we are wholly uninformed ; and our infor- 
mation is now chiefly drawn from a Memoir of M. Leviel, 
published in the Description des Arts et Metiers, vol. 
xiii. This gentleman was himself a painter on glass, and 
the only one of eminence who has written upon the art. 

The glass upon which it is intended to paint should 
be very hard, without spots, or any colour. Crown 
window glass is the best ; for cast or plate glass -has bo- 
rax in its composition, which would make the colours 
to run or spread. When the design is too large to be 
contained on a single piece of glass, several must be fit- 
ted to ee a oo bed of some resinous cement 
prepared, upon which t can be readil tt er, 
and held on one flat tentie whilst sore part cana 
spaces for the lead frames, and yet be readily separated, 
to subject the pieces separately to the fire. 

~ In arranging the pieces of glass which are to be paint- 
» care must be taken to dispose the joints so that 

' may do the least injury to the design by the opacity of 
the lead frames, by-which the pieces must be joined to~ 
gether, in order to form a large window. 

The design which is intended to be painted upon the 
glass, must be accurately drawn upon a sheet ‘of paper 
in outline ; or, if necessary, in its proper colours. In 
this. species of painting, the artist works quite in the 

they: slit. By working this upon 

are laid on the glass, they‘are either colourless, or pe r= 

‘he upper side of the glass is the 
over with a fine clear gum-wa~ 

ectly dry, forms a surface proper 
to receive the colours, without a of their rannin 
or spreading beyond their intended limits, as wou! 
do if laid upon the smooth surface of the giass, ‘The first 

ration, is to draw upon the glass with a fine pencil, 
I the lines. which are n to produce the shades, 

and to mark the outlines. This is usually done in a 
black colour, orat least'in some deep colours, such as 
brown, blue, or n, and sometimes red. In laying 
on these, the artist is guided’ by the same principles as 
the engraver, when he produces the effect of light and 
shade, by dots, lines, or hatches ; and he employs that 
colour to produce the shades, which will best accord 
with.the colour which is intended afterwards to be laid 
on; but; in general; black is used in the outline for all 
the deeper shades. When this is finished, the whole 
icture will appear represented in lines or hatches simi- 

to an engraving, finished’ up to the highest’ effect 
pessible ; and afterwaiils, when it is perfectly dry, 
9 are laid on by — meee oe ee 
colour is spread upon t the design which ‘re 
quires it ; sn diudeclictheer inane faces of the fis 
gures the green for trees, blue for the sky, &e.; butin 

ing this, the artist labours under the disadvantage of 
being unable to see the effect of his work, until it has 
been subjected to the fire. He therefore avails himself 
of a numberof trials made upon sma poe a glass, 
which he keeps as specimens of the of the diffe- 

the preperation cone iain easpaoye a loring ne e Ww em ‘or co - 
must, amt search among these specimens for the 
tint, and apply the proper preparation. i 

In reels the colours, it must be observed, that 
some preparations which produce beautiful colours, are 
liable to run or mix with those which are adjacent to 
them, so as to confound the outlines of each ive 
colour, by producing a mixture of the two. This is a 
serious difficulty ; the artist must refer himself to his 
trials ; and when he finds it nece to lay two ad~ 
joining colours which will run er, he must lay 
one of them on the back of the glass. The few princi~ 
pal colours, of which we shall presently give the prepara- 
tion, are all fast colours such as will not run, except the 
yellow, which must therefore be laid upon the opposite 
side. It should be observed, that those colours which 
will mix or run, are equally useful with the others when 
applied to produce compound tints ; but the artist should 
not attempt to use them without being well acquainted 
with their properties, otherwise he may by a very smalb 
tint of improper colour destroy all his work. 

After colouring, the artist proceeds to uce the 
very light parts of his subject, by taking off the ‘colour 
from them by a goose quill, cut like a pen without @ 

the glass, he removes the . 
colour from the parts where the lights should be the 
strongest ; such as the-hair, eyes, the reflection of bright 
surfaces, and light parts of draperies. The blank pen 
may be either employed te make the by lines, or 
hatches and dots, as will be most. sui ‘to the sube 
ject, and the part where they are required, in the same 
manner as the black was used to ce the shades.. 



or rather stain the glass, 
redtly-for burning, to fix the colours, 

by the preparations which have 
been laid upon it. The furnace most proper for the 
er is similar to that used by assayers or enamel- 

rs. It consists of a muffle, or arch of fire clay or 
, 8o placed over a fire-place, and surrounded by 

nel to receive a very considerable heat, but in tl. 
‘most equable and regular manner throughout the whole; 
for if this is not attended to, some parts of the glass 
will become too much stained, before the colour takes 
place in others. The mouth of the mufile, and the en- 

ry to the fire through which the fuel is supplied, should 
+s hes opposite sides, to prevent as much as possible the 
ar Mg dust into the muffle; and the mouth of the 
m should be closed by iron folding-doors, with 
small openings or peep holes through them, to allow 
the artist to SSiarve the rogress of the burning, by 

y withdrawing small trial slips of glass, which are stained 
with the principal tints employed in the picture. © 
Sg ap cerhr got of very. goo fire clay, flat 

at the’ bottom, and only five or six inches high, being” 
so much arched at the top as is necessary to render the 
roof strong, and resist falling in by its weight when heat- 
ed; the muffle must be so close on all sides, as to admit 
no smoke or flame. Before the plate of glass is intro- 
duced into the furnace, a bed is prepared upon the bot-_ 
tom'of the muffle. For this purpose, lime is used. It 
must be iously burned, so as to yield no more gas, 
and then reduced to a fine powder. In this state, the 
bottom of the muffle is strewed half an inch deep, and 
levelled with a feather. The glass is then introduced, 
and sometimes the muffle is filled up with other glasses 

. laid above the first, having beds of lime between each. 
The fire is lighted after all is shut up close, and the heat 
is raised very —— at first, lest the glass should be 
broken by it; but after the fire has attained its full heat, 
it is continued for three or four hours, more or less, ac- 
cording to the ces observed upon the trial slips 
of glass, which are withdrawn for that purpose ; and 
the yellow colour is principally attended ‘to, as that is 
found the best test for the others. The operation of 
= ga Sa thus finished, the fire is extinguished, or 
rather to die away, and the heat to subside gra- 
amar to prevent the glass becoming brittle, as it 

‘do without this precaution; for the heat when 
at the greatest, must be sufficient to make the glass very 
flexible, as is seen by the trial glasses. 
We shall conclude this Section with the preparations 

for a few principal colours, =~ xt 
Preparation for staining glass of a flesh colour.—Take 

one ounce of minium, and two ounces of red enamel, of 
that kind which is called Venetian glass enamel ; pound 
them to a fine a and grind it with brandy upon 
a hard stone. is mixture, when slightly baked, will] 
produce a fine flesh colour. 

‘Black colour.—Take 14% ounces of those scales of 
iron, which are found round the anvil of a smith’s shop; 
mix with it two ounces of white glass, an ounce of an- 
timony, and half an ounce’ of m ese; pound and 

ind them with strong vinegar. Brilliant 
may also be obtained, by a mixture of blue with 

the oxides of manganese and iron. 
Another black colour.—Take equal of iron scales 

and of small beads or ents of» 3 pound them 
exceedingly fine, and grind them to a consistence to 
work with a pencil. 

Another black is made from three parts of glass of 
lead, two parts of the scales of copper, and one of anti- 
wa” treated as before. 

brown.—-Take one ounce of white glass or enamel 
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and half an ounce of good munganese ; grind them first § 
very fine with vinegar, and afterwards with brandy. 

d, rose, and brown colours, are made from red oxi- yy na of 
dated iron prepared with nitric acid, Their flux is com- ,, 
posed of borax, sand, and minium, in small quantity. 

For red.—Take one ounce of red chalk pounded, and 
mix it with two ounces of white hard enamel, and a 
small proportion of the scales of which fall off 
when it is much heated in a forge. —— — 
ve red, but requires trial if it will support 
fire’ oot not, pit rem of the scales of copher. 

For another red.—-Take one part of red chalk, which 
is too hard to write with, one part of white enamel, and 
a fourth of orpiment ; grind therm together with vinegar. 
This is a strong poison. 

Or a red may be composed of rust of iron, glass of 
antimony, and yellow glass of lead, such as is used by 
potters, these hie in equal uantities ; to which add 
a little silver, calcined with sulphur. This composition 

‘ound fine, produces a very fine red colour on glass. 
When the oxide of copper is used to stain glass, it as- 

sumes a bright red or a green colour, according as the 
glass is more or less heated in the furnace. 

Bistres and brown reds may be obtained, by mixtures 
of different proportions of manganese, brown oxide of 
copper, and the oxide of iron called umber. They are 
previously fused with their solvents. 

For green.—Take two ounces of brass burned. until 
it becomes a calx, two ounces of minium, and eight 
ounces of fine white sand ; reduce them to a fine pow- 
der, which inclose in a well luted ‘crucible, heated in an 
air furnace with a strong fire for’ an hour. When this 
mixture is cold, pound and grind it ina brass mortar. 
Green may often be advantageously obtained, by a yel+ 
low on one side, and a pale blue on the other. 

For a fine yellow colour—Take fine silver in thin 
plates, and dissolve it in nitrous acid, and precipitate it ; 
mix the precipitate with three times the quantity of pi 
clay, well burnt, and pounded. With this the back of 
the glass must be painted, or it will run into the other 
colours. 

Another yellow can be made by melting silver in a 
crucible, and whilst in a state of fusion throw into it 
powdered sulphur in small quantities, and stir it up 
until the silver is reduced te a ealx. Grind this upon 
a stene, and mix with it as much antimony a: the silver, 
and some yellow ochre; which has been previously cal- 
cined in a crucible, until it is changed to a red brown 
colour. Work all these together with urine, and paint 
it on the back of the glass. 

Another yellow.—Cut thin plates of silver into small 
pieces, and put them into a crucible with sulphur and 
antimony. When melted, throw out the contents into 
clear water, and afterwards pound and grind the prepa- 
ration, so that it will work-with a pencil. — 

A pale yellow,—Fill a crucible with thin plates of 
brass, with beds of sulphur and antimony in der. 
Burn it till it ceases to smoke, and throw it hot into wa- 
ter. Reduce this to fine powder, and having added six 
times as much yellow ochré burnt, mix it with vin % 

A fine yellow, equal in beauty to that of the ancient 
painters, has been discovered by M. Meraud. He em- 
ploys muriate of silver, oxide of zine, white clay, and 
the yellow oxide of iron. These coleurs are applied ta 
the glass simply ground, and without flux. 
Blue colour,—Take mountain blue, and beads of glass, 

equal portions ; grind them whilst dry to an impalpable 
powder, and proceed as with the others. 

In general, the same colours as are used for painting 
on porcelain, and many of those used-in enamel 'paint- 



y 
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‘Methods of ing, may be employed with success upon glass. But 
cutting 
Glass, - 

‘Brongniart’s 

after all, the painter must employ no colour without ma- 
king trial of it upon the slips of glass. The colours in 
general become more faint by longer continuance in the 
fire, because they sink deeper into the glass. But every 
preparation varies in this respect. All the colours are 
mixed up for the pencil with gum water in sufficient 
quantity to make them work properly. 

A number of very interesting experiments on the co- 
experiment lours obtained from metallic oxides, and fixed by means 
on the co- 
Jours from 
metallie ox- 
ides. 

Method of 
cutting 
glass. 

With the 
«diamond, 

of fusion either on porcelain or glass, have been made by 
M.Brongniart, director of the royal porcelain manufacto- 
ry at Sevres. In the preceding list, we have already 
given some of his results ; but in. our article PorceLain, 
which. that celebrated mineralogist has undertaken to 

_-furnish, for this .work,,our readers may expect the ful- 
Jest and most recent information on the subject. 

Src. IX. On the different Methods of Culling Glass. 

_. A plate of glass may be cut into any shape, either by 
the diamond, or by a bar of red hot iron. 
A late and intelligent writer (see Parkes’ Chemical 

Es<ays, vol. v. p. 208) remarks, that there is some- 
thing very mysterious respecting the action of the dia- 
mond in cutting glass: and he informs us, that if a sheet 
of glass, cut with a diamond, be examined before it is 
actually broken into its intended divisions, it. will be 
seen that it is entirely cut through except at the upper- 
most surface. If this statement be correct, the opera- 
tion of the diamond might well be pronounced myste- 
rious; but we can assure our readers, that we have had 
occasion to.examine the fissures or clefts produced by a 
diamond, and we have always found, that they com- 
mence on the upper side of the glass where the diamond 
is applied, and extend gradually downwards. This 
may be distinctly seen, by reflecting light from the se- 

‘ parated faces, and the progress of the fissure downwards 
will be marked by the change produced upon the reflect- 
ed light. We-conceive, therefore, that there is no myste- 
4y whatever in the action of the diamond. A piece of 
soft and smooth wood will cut a plate of coagulated isin- 
glass without any difficulty ; a piece of steel will, with 
the same ease, cut a plate of wood; and, in like man- 
ner, a diamond will cut a plate of glass with the same 
facility, because it is as much harder than the glass, as 
the wood is harder than the isinglass, or as the steel is 
harder than the wood. 

In order that the wood may cut the isinglass, or the 
‘steel the wood, tle cutting point must be smooth, other- 
wise the surfaces to be cut will be torn up or scratched, 
instead of being really divided. For the same reason, 
the diamond must have a smooth natural point, or so- 
lid angle ; for if apiece broken from a diamond is em- 
ployed, it will only scratch the glass. 

Mr Atwood, in a communication to Mr Parkes, in- 
forms us, that a good cutting diamond should be of a 
regular rhomboidal form, or have one regular smooth 
edge and rhomboidal point. The least deviation of the 
diamond from a particular position and inclination will 
prevent the cut from taking place. The workman, who 
is guided altogether by his ear, judges by the peculiar 
creaking of the glass ; and if he does not hear this par- 
ticular noise, he varies the position of the diamond till 
it occurs, and then draws it onwards. The diamond 
apparently wears down at the cutting point by long use, 
though it will last an ordinary glazier for many years. 

« When the cut is perfectly good,” says Mr Atwood, 
« it should be an internal fracture, unaccompanied with 
any scratch, or any visible impression on the surface 
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whatever ; for in proportion as any such.superficialin= Meth 
jury is pradnerd the mares wy Peas a 
ture is diminished. This fracture, therefore, which i 
called a cut, from its resemblance thereto in its 
as also in the similarity of its appearance to a r 
produced on any other substance by a sharp edged instru- 
ment, but which has closed again, (the expression bg ng 
further countenanced, by thesharp form of hms of the 
diamond which comes in contact with the glass,) is real 
ly no cut at all, nor does the diamond so much as erft 
the surface.” If this reasoning be just, it will follow, 
that a good diamond is not capable of making any, i 
pression upon the surface of a plate of glass over which 
itis drawn, and that it acts where it is not, and does not 
act where it is. It would require singular ingenuity to 
support such paradoxes. eaet 

t.Shaw, an ingenious watchmaker in Lei Sh: 
shire, being desirous of giving some assistance to a ree tent 
lation of his own, who was a glazier, and who, by a pa- ® 
ralytic affection, was unable to pursue his trade, invent- 
ed a method of String up a diamond, by which any 
person can cut as perfectly as the most experi- 
enced glazier. This ae — made about a y: 
ago, and its advantages have been secured by a patent. 
« By the use of one of these instruments,” says Mr 
Atwood, “ a person not at all accustomed to a diamond, 
may produce a perfect cut over a table of glass so un- 
even in its surface, that the most skilful wor , With 
a common glazier’s diamond, would not be able to pro- 
duce a cut of any kind upon it. This consists in giv- 
ing, the siamo Restor ry, and at oe hid time af 
ording it suc ide and support, as effect vent 

it from being affected by the unsteadiness of the band. 
or unevenness of surface ‘in respect of its inclination to 
the plane of the table; whereby the diamond, being well 
set or mounted in its carriage, becomes equally certain 
in the hands of every person.” Parkes’ Chemical Es. 
says, vol. y._ This patent diamond is represented in 
Plate CCLXXV. See the description of this Plate at 
the end of the volume. ‘ 
When a plate of glass is very thick, it cannot be yy 

easily cut by the diamond ; but the same effect may be cut 
produced by the proper application of a hot iron. The glassb 
part of the glass where the cut is to commence must be hot ir 
marked by a file, and a hot iron must be applied to the 
place, and held a little below the groove which the file _ 
lias made. In a few minutes the glass will give acrack, - 
and the iron must be instantly removed. The iron must _ 
be again applied a little below the termination of thi 
crack, sometimes one-tenth or two-tenths of an inc 
distant from it, and in the line in which the cut is to be 
made, and the crack will advance in the direction of the 
iron. By again applying the iron in a similar manner, 
the crack may be conducted in any required direction. — 
If the glass is to be cut in the form of a curve, then the 
hot iron must always be held very near the terminati 
of the crack, in order that it may advance by short steps 
The fissure is often most complete on the side of te j 
glass where the iron is enn and it is sometimes ad- 
visable to apply the iron to the opposite side, By this 
means, we have often cut plates~of glass four-tenths of 
an inch thick with the utmost accuracy, Se i‘ 

Glass may also be cut under water by a pair of scis- 7 

r 

oth # 

y 

sars, but in an imperfect manner. If the operation 
performed under a thick viscid fluid, the effect saa ‘ 
be still more complete, Neus st ie 

Szcr. X. . Physical Properties of Glass... 
There is perhaps no substance to which the progress 



‘arts and the sciences has been so much indebted 
+ ag glass ; and there is none which has contributed more 

plendor and the comfort of civilized society. 
, We do not to enter at re ‘into any de- 
- tailed account of the electrical, the ehemical, or the 

ical properties of glass, which the reader will find 
fly discussed under our treatises on Curmistry, Evrc- 
griciry, and oe We intend cart to — 
rate some of the physical properties which either dis- 
be omit canoe bedien, or which could not 
with propriety be noticed under other heads. 

Glass possesses the remarkable pro of suffer- 
ing no change by the application of the most intense 
heat. The effect of great heats is only to melt the glass, 
or to dissipate it in vapour; but as long as any of the 

_ glass remains, it still preserves its transparency, and 
- other distinguishing properties. The conversion of glass 
into porcelain by long continued cementation with other 
materials, happens only to that particular kind which is 

_ made of alkaline salt and sand. 
- Of all the solid substances whose expansibility has 
ty been accurately examined, glass sses the proper- 

ty of being the least affected by heat and cold. Its 
expansion, according to General Roy, with an increase 
of heat equal to 180° of Fahrenheit’s thermometer, is 
only 0.000776, while that of platina is 0.000856, and 
that of hammered zinc 0.003011. On account of this 
property, glass is peculiarly fitted for containing fluids 
whose expansions are under examination, as its own 
change of form may in ordinary cases be neglected. 
For the same reason, it is better than any other sub- 
stance for the simple pendulum of a clock. See Expan- 
‘ston, p. 254, 255. 

‘lity of The great ductility of glass is one of its most re- 
-markable properties. When heated to a sufficient de- 

gree, it may be moulded into any possible form with 
the utmost facility, and it can be drawn out into 
the finest fibres. The method of spinning glass is 
‘very simple. The operator holds a piece of glass over 
the flame of a lamp with one hand; he then fixes 
a hook to the melted mass, and withdrawing it, 
he obtains a thread of glass attached to the hook. 
‘The hook is then fixed in the circumference of a 
cylindrical drum, which can be turned round by the 
hand; and a rotatory motion being given to the 
drum, the glass is drawn in the finest threads from 
the fluid mass, and coiled round the cylindrical cir- 
cumference. M. Reaumur supposed, with great proba- 
bility, that the flexibility of glass increased’ with the 
fineness of the threads, and he therefore conjectured, 
that if they were drawn to a sufficient degree of fine- 
ness, they might be used in the fabrication of stuffs. 
He succeeded in making them as fine as a spider’s web, 
but he was never able to obtain them of a sufficient 
length when their diameter was so much reduced. The 
cireumference of these threads is generally a flat oval, 
about three or four times as broad as it is thick. By 
using opake and t glass of different colours, 
artists have been enabled to produce the most beautiful 
ornaments. p 

, . When glass has been annealed or cooled slowly, it is 
able to resist very considerable force without being 
broken ; but when it has been cooled suddenly, either 

re in the open air, or by immersion in water, 
it exhibits very remarkable rties. These proper- 
ties are shewn in what are called 1 Prince Rupert's drops, 

* and glass cups. 
— The phenomena and the formation of Prince Rupert’s 

and the theory of their explosion, have already 
been explained in our article ANNEALING. The earliest 
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experiments upon glass tears were made in 16.56, both 
in London and Paris; but it is not certain in what 

Physical 

country they were invented. ‘They were first brought p51 Ru. 
to England by Prince Rupert, third son of the Elec por.’s drops, 
tor Palatine rederick V. and the Princess Elizabeth, or glass 
daughter of James I. and experiments were made up- tears. 
on them by the Right Hon. Sir Robert Moray, in 
1661, by the command of his Majesty. _An account of 
these experiments is to be found in the Registers of the 
Royal Society, of which he was one of the founders. 

he following experiments have been recently made 
on these drops by Dr Brewster, and published in the 
Phil. Trans. for 1814, Part I], and 1815, page 1. 

«Having ascertained that glass melted ana sudden! Dr Brews-~ 
cooled, possessed all the optical properties of crystal- ter’s experi- 
lized bodies, I was anxious to determine if it exhibited ™ents on 
any other marks of a crystalline structure. 

the bulb of an unannealed drop 

tears. ~ & 

AB, Plate PEATE 
4 CCLXXIV. 

ro | 
CCLXXIV. Fig. 1. by holding it between the eye and j;,, 1, 2, 
a sheet of white paper, I observed a number of lines 
converging to the vertex a, as represented in Fig. 2. 
This structure was more or less apparent in every bulb 
which I examined, but never appeared ‘in annealed 
drops. It exhibited itself even on the surface, and 
seemed to be owing to-an imperfect‘ crystalline form, 
yet it was riot marked with sufficient distinctness toen- 
title me to consider it as the effect of crystallization. 
In one specimen, however, where the bulb AB remain- 
ed unshattered, while all the rest of the drop was burst 
in pieces, the lines diverging from a were most dis- 
tinctly marked, and the bulb was actually cleft in the 
direction of these lines, so.as to produce a real disloca- 
tion at the surface of the drop. We may therefore con- 
sider the drop as possessing that crystalline structure 
which gives cleavages in the direction of lines diver- 
ging from its apex. By examining the fragments of 
the drop after it is burst, another cleavage is distinctly 
perceptible: it is parallel to the outer surface, and pro~ 
duces a concentric structure like that of an onion. A 
third cleavage is visible in the direction of lines inclined 
to the axis of the drop, as represented in Fig. 3; but 
it is not so distinct as the two first. These cleavages are 
represented in section in Fig. 4. 

As it appeared probable that the glass drops pos- 

Figs. %. 43. 

sessed a less degree of density than if they had been _ 
annealed, I attempted to ascertain this point by mea- 
suring their specific gravities in these two different 
states. The unannealed drops, however, had always 
one or more vacuities, such as E, F, Fig. 1. so that I 
was able to obtain only approximate results by estima~ 
ting the magnitude of these cavities. 

The following specific gravities were measured bf. 
my friend Mr Jardine, with his usual correctness. 

Unannealed flint glass drop, Fig. 1. . . . 3.20405 
Annealed flint glass from the same pot . 3.2763 . 
In order to correct the first of these measures, TI 

moulded a piece of bees’ wax into the size and form of. 
the cavities E, F, Fig. 1. by examining them under a 
fluid of the same refractive power as the glass. I then 
formed the two pieces of wax into a sphere, and thus 
ascertained, with tolerable accuracy, the weight of a 
quantity of water of the same magnitude as the cavi- 
ties. By this means, I’ obtained the corrected specific 
gravity of the unannealed drop 3,264. 

With the view of obtaining some farther insight into- 
the structure of the crystallized: drop, I brought the 
one, represented in Fig. 1, nearly to a red heat. Its 
shape suffered no change at this temperature, and the 
vacuities E, F, still remained ; but it had now lost the - 
faculty of depolarisation, and the particles had therefore: 
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Dr Brews- 
ter’s experi- 
ments on 
glass tears. 

the tem- 
perature, the cavities E, F, disappeared : ‘the lower 
side of the drop, upon which it rested, was indented by 
the bottom of the crucible ; but it had in no other res 
s lost its external shape, the appearance of the 
cleavage in Fig. 2, remaining unaltered. In this state 
Mr Jardine measured the specific gravity of the drop, 
and found it to be 3.278, which is almost exactly the 
same as that of the annealed drop. 

In order to observe the manner in which the cavities 
disappeared, I snapenieg one of the drops by a wire, 
and viewed it With a telescopic microscope when ex- 
posed to a strong heat. Soon after the drop became 
red hot, the cavities gradually contracted, and at last 
vanished, the centre of the cavity being the part that 
was last filled up. The drop had begun to melt at its 
smaller extremity, but the lines represented in Fig. 2, 
were still visible, the heat probably not having been 
sufficiently intense to affect its superficial structure. 

As the specific gravity of the crystallized drop is 
nearly the same as that of the annealed drop, the cavi- 
ties must be produced by the contraction which the in- 
ternal part experiences in cooling, for the sudden indu- 
ration of the outer layer prevents the contraction from 
taking place in any other way. The manner, too, in 
be | e cavities disappear, is a complete proof that 
they contain no air, and hence we may consider their 
magnitude, which increases with the size of the drop, 
as a measure of the contraction which the glass un- 
dergoes in its transition from the temperature at 
which it melts, to the ordinary temperature of the at- 
mosphere. See Exeanston, p. 255. 

I am informed by Dr Hope, that he has obtained un- 
annealed drops of crown glass, in which there were no 
vacuities, ne that they ail burst spontaneously in the 
course of a few months.” Phil. Trans. 1815, p.1.— 

Unannealed The unannealed glass cups, which we have mention- 
glass cups. ed under ANNEALING, are represented in Fig. 5. Plate 
Prate = CCLXXIV. The lower end B is made very thick, and 
CCLXXIV. the bodies, such as a musket ball or a fragment of flint, 
Fig. 5. are dropped into the mouth of it at A. The stroke of 

the ball upon the thick bottom will produce no effect, 
while the blow of the small fragment of flint will burst 
the cup with great violence. The following are the 
dimensions of the cup represented in Fig. 5:—Length 
43 inches; width at top 1; width at bottom 14; 
thickness of glass at top +; greatest thickness of glass 
at bottom +4. 

The bursting of these cups is effected, when they 
are even three inches thick at the bottom. In an 
experiment made by Dr Littleton upon a cup of this 
magnitude it resisted a blow from a musket ball let fall 
from a height of nearly three feet, while it was instant- 
ly broken by a shiver of flint weighing only two grains. 
An account of numerous experiments made with 
these cups will be found in the Philosophical Transac- 
tions for 1745, vol. xliii, No. 477, p. 505. 

The Right Hon. Sir Robert Moray discovered that 
hollow balls made of unannealed glass, with a smail 
hole in them, would be burst in pieces by the heat of 
the hand alone, by stopping up merely the small hole 
with the finger. This obviously arose from the pres- 
sure of the expanded air on the interior of the ball. 

About the year 1740, when Mr C. Orme, of Ashby 
de la Zouch, was drying the glass tubes for his diago- 
nal barometers, he observed that they had not only .a 
rotatory motion about their axis, but also a progressive 
motion towards the fire. These tubes were about*four 
feet long, and half an inch thick, and when placed 
about 6 or’8 inches from the fire, they moved “ not only 

fnannealed 
hollow 
balls. 

Rotatory 
motion of 
glass tubes. 
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their weight.” The Rev. Granville Wheler, : 
Mr Orme shewed these experiments, repeated. 
with great care, and found that the im: 
ceeded best with a moderate fire, poss pts sae the 
were about 20 or.22 inches and 
of an inch in diameter, when they had in each 
pretty strong pin fixed in a cork as an axi 
they were supported on other glass tubes of nearl 
same diameter. When the ive moti 
tubes was st by an Fas gh We 
about their axis. When the tubes were 
zontally on a large fragment of lags, instead. of 
vancin, ‘ceniatoa firea as Pats np ae 
fire, and about their axis in a direction : 
they had done before. In this case, as xd 7 
receded from the fire, even when the plate of-glass was 
a little inclined. Mr Wheler very ingeniously explains © 
these phenomena by the expansion DE. the of He 
the tube nearest the fire, which, by sbengaee wee f 
at a greater distance from the centre of motion, de- tab 
stroys its equilibrium. The heavy side of the tube there- 
fore descends, and a fresh, of it being e to 
hn fire, expands and descen aahonnonlss A writer ina 
modern dictionary . i lanation. on. the 
ground. that « the fandamental oe e on which it 
porate is false, for though fire, in will make 

ies expand, it does not increase in wei 
therefore the sides of the tube, though one 
expanded by the fire, must still remain in equilibrio, 
hence we must conclude that the causes of these 
nomena remain yet to be discovered.’”? In this. 
ordinary reasoning, the author has overlooked the 
damental Paap in seoshentice, that the force with which 
any quantity of matter tends to turn round a fulcrum, 
ba ional to the sum of all the products of each 
particle of matter multiplied by its distance from the 
centre of motion. In the case of the glass tube, the num- 
ber of particles remains the same, and the distance of all 
hgeteanen > reer of motion is increased. Hence _ 
the sum of the ucts is increased, and consequen: mn 
the equilibrium destroyed. ‘ 7 7 

luminous body, Cur: When we look at the sun, or any 
through the common coloured glasses, the transmitted tic 
light, tho nate with one colour, nevertheless ry 0 
transmits rays of all the other colours, as may be pro. “! 
ved by decomposing it with a prism. It was ; 
however, by M. Monge, and the observation has been __ 
subsequently confirmed by M. Hassenfratz and M. 
Arago, that the glass of old churches which has been — 
stained either red or green by the oxide of copper, — 
has the. surprising property of transmitting a 4 

homogeneous red 

EF 3 Qe 
rilise 

is it 

a 

but the homogeneous en or the 
rays. This property will be of the greatest use in so= 
lar observations, as it will remove completely the im- 

ections of telescopes arising from their different res 
rangibilities. A telescope should be constructed with — 
a compound object glass, to destroy as much as pos< 
sible the aberration of sphericity. The red or en 
glass will remove all the het eous rays, aati 
most perfect image of the sun will thus be obtained. 

A series of new. riments have recently been Ne 
made upon glass by Dr Brewster, and the results n 
which he has obtained are of such a singular nature, 8! 
as to lay the foundation of a new science, in 

ty and 

u 
7 

3 
2 

its general character to the sciences of 
magnetism. He has shewn that when radiant heat 

i : 

oe 
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is propagated a of annealed glass, its pro- 

be vonored visible g it to po- 
light, a me of st yee cone mentor = 
along ass, a edge o 

however, bah the radiant heat does not exist in 
‘a sensible state, exhibits the same fringes, and conse- 

pa en that = its propagation along glass, 
-radiant heat possesses’ the sin; roperty of altering 
«the structure or the sostaneall wocleise of those parts 
of the glass: where it does not exist in a sensible state. 
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When the heat is uniformly diffused over the plate of 
glass, all the coloured fringes vanish. By a particular 
‘process which we have not time to describe, he has suc- 
‘ceeded also: in communicating a permanent structure 
sto» glass, similar to that which it during the 
geen of radiant heat. The pieces of glass that 

ve beet subjected to this process, exhibit, by - 
‘sure to polarised light, the most brilliant and varied 
«colours, arranged in the finest etrical forms, and in- 
‘finitely superior, in point of beauty, to any analogous 

ion of art... . ; 

‘the construction of a chromatic thermometer, which mea- 
sures all differences of temperature, up to the melting 
‘point of the glass which is employed in its construction. 
.A full account of these iments will be found in our 
articles Oprics, Potartsation, and THERMOMETER. 
For an account of the sounds produced by glass; see 
Harmonica. 
. GLASS CutTtine. See Grass, Sect, VIII. 
» GLASS, Enoravine on. See Ercurtne, 
“» GLASS, Gitprne on. See Giipina. 
» GLASS Grinpine. See Oprics, Practical. 
» (GLASS. Tears. . See Grass, Sect. IV. 
~ GLASS Tusss, Rotation of: See Guass, Sect. IX.) 
» GLASTONBURY, a town of England in Somer- 
setshire, is situated in a low marshy country, and is al- 
most surrounded by the river Brue and its branches, 
It consists of two streets, crossing each other in the di- 
rection nearly of the four cardinal points, and the hou- 
ses are built principally of the stones from its celebrated 

. At the intersection of the two streets stands 
the cross of Glastonbury, which consisted. of a large 

_ central column piercing the roof, and sustaining a na-~ 
ked figure ; cont clustered columns at each angle, with 
strangely shaped capitals and pinnacles, This singular 
building has been allowed to fall into ruins, and only a 

of the central column now remains. The church of 
St John the Baptist is a handsome building, with a lof- 
ty tower, remarkable for its lightness and beauty. It 
contains several monuments, and numerous marks of 
its formerysplendor. The church of St Benedict, or 
the Lower Church, is in no r remarkable. 

. The ruins of the celebrated abbey of Glastonbury 
stand on the south: side of the High Street. It was 

i y constructed of wattles and wreathed twigs, 
and was afterwards built of more substantial snateriala. 
Tna, king of the West Saxons, demolished all the old 
buildin , and erected a id monastery in honour 
of our ye —— maa he added to it 

~ contain out m ver plating. -The 
altar was adorned with gold to the saahent obcaeo 
pounds weight; and the church plate was set with 
(Oke X. PART L sis 
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jewels. The abbey suffered many subsequent changes, 
and a very small portion of it now remains. The 
church is a heap of ruins.. The chapel of St Joseph is 
tolerably entire, and also the abbot’s kitchen. Besides 
the two parish churches, Glastonbury possesses two 
dissenting meeting-houses, two alms-houses, and a good 
free-school. A little way to the north-east of the mo- 
nastery stands the tower of St Michael, situated on the 
summit of a high hill. The view of the tower from 
the plain below is much admired. The omen ma- 
nufactures of the town are those of silk and silk stock- 
ings. The following is the statistical abstract of the 
two parishes of St John and St Benedict for 1811. 

Number of houses .... - Dei WY: Aan 448 
Number of families ........0.. 2 499 

' Number of do. employed in agriculture .. 255 
* Number in trade and manufactures... .. 121 
sas i are ae Sa 1067 
Females ec eee ene eM et sp eC ee eee 1270 

otal propalation 2 3. s ole een 2 2337 
See Collinson’s History of Somerselshire ; Warner's 

Western Counties ; and the Beauties of England and 
Wales, vol. xiii. p. 484. 
GLATZ. See Siesta. 
GLAZING. See Porcetarn and Porrery. 
GLENDALOUGH. See Wicxtow. 
GLOBES, construction or. See Geocrapuy, p. 153. 
GLOBES, usr or rue. See Grocrapuy, p. 156. 
GLOGAU. See Suresta. 
GLOUCESTERSHIRE, one of the western counties 

of England, is bounded on the north and north-east by 
Worcestershire and Warwickshire ; on the east, by Ox- 
fordshire ; on the south-east, by part of Berkshire and 
Wiltshire ; onthe south and south-west, by Somerset- 
shire and the ‘Bristol Channel; and on the west and 
north-west, by Monmouthshire and Herefordshire. It 
stretches from north-east to south-west, from the parish 
of Clifford Chambers, near Stratford upon Avon, to 
Clifton, beyond the city of Bristol, nearly 70 miles; 
and in breadth, from Lechlade north-west to Preston, 
about 40 miles ; but its general breadth is not more than 
26 miles. In circumference it is about 156 miles. The 
form of the county is elliptical. Its area has been va~ 
riously estimated: by Sir Robert Atkyns, in his Histo- 
ry of Gloucestershire, and by the author of the agricul- 
tural report, it is supposed to contain 800,000 acres. 
According to the returns to parliament of the poor rates, 
drawn up under the inspection of Mr Rose, its area is 
estimated at 718,080 acres. According to other state- 
ments, it contains only 705,000 acres, 

Extent ané 
boundaries.. 

It is divided as follows: 1. Kifsgate division, which pivisions, 
comprehends the north and north-east parts ; this is 
subdivided into 8 hundreds; viz. Kifsgate hundred, 
upper part, which contains 20 parishes, and one mars 
ket town, Chipping Camden: Kifsgate, lower part, 
which contains 19 parishes, and ome market town, 
Winchcomb: Slaughter hundred, it part, which 
contains 10 parishes, and one market town, Stow ; 
Slaughter hundred, lower part, which contains 13 pa- 
rishes, but no market town: Tibbaldston hundred, con- 
taining 3. parishes, and no market town: Cleeve hun- 
dred, which contains only Cleeve with ‘its: tythings : 
Cheltenham hundred, containing 4 parishes, and one 
market town, Cheltenham: Deerhurst hundred, con- 
taining 4 parishes in the upper part, and 7 parishes in 
the lower , but no market town in either: Tewks- 
bury hundred, containing in the upper part 10. pa- 
rishes, and in the lower 9, and one market town, viz. 
‘Tewksbury; Westminster ore containing in the 

s 
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t 4, and in the lower part. 7 parishes. The 

peer is called Seven Leanxeda Division, and 
contains the following hundreds : Cirencester hundred, 
in which is.only the town of Cirencester: Crowthorne 

and. Minets hundred, containing 19 parishes, but no 

market town: Brightwell’s Barrow hundred, contain- 

ing 12 parishes and two market towns, Fairford and 
Lechlade: Bradley hundred, containing 19 parishes, 
and one market town, Northleach :, Rapsgate hundred, 
containing 11 parishes, but no market town: Bisley 

hundred, containing 7 parishes, and 2 market towns, 

Stroud and Painswick: Longtree hundred, containing 

11 parishes, and 2 market towns, Minchen Hampton, 

and Tetbury :, Whitstone hundred, containing in the 

upper part, 9 parishes, and in the lower part 7 parishes, 
but no market town; Seven hundreds Division lies to 

the south and south-west. of Kifsgate Division. The 
third is the Forest Division, which is bounded on the 

west by the river Wye ;. on the north-west by Hereford- 

shire and Worcestershire ; and on the east, partly by the 

- two former divisions, and partly by the Severn : this di- 

Natural di- 
visions, 

vision contains six hundreds; viz. Botloe hundred, 

which contains 9 parishes and one)market town, New- 

ent: Duchy of Lancaster, which contains 5 parishes, 

but no. market town: Westbury hundred, containing 

6 parishes and one market town, Newnham: Bledesloe 
hundred, containing 3 parishes, but no market town : 

St Briawl’s hundred) which contains 12 parishes and 

two market towns, Mitchel Dean and Colford ; and Dud- 

stone and King’s Barton hundred, which in the upper 

part contains 10 parishes, in the middle part 11, and 

in the lower 5 ; the city of Gloucester is in this hundred. 
The last division of this county is Berkley Division, 
which is bounded by the Severn on the west, part of 
Dudstone and King’s Barton hundred on. the north ; 
Seven hundreds Division on the east, and the Lower 

Avon and Somersetshire on the south: Berkley divi- 
sion is subdivided into 7 hundreds ; viz. Berkley hun- 
dred, the upper part of which contains 19 parishes and 
2 market towns, Berkley and Wotton under Edge, the 
lower part contains 6 parishes, but no market town : 
Grumbald’s Ash hundred, the upper part of which 
contains 11 parishes, and one market town, Wickwar ; 
and the lower part, 10 parishes, and one market town, 
Sodbury : Pucklechurch-hundred, containing 5 parishes, 
but no market town: Barton Rape’s hundred, contain- 
ing 6 parishes, but no market town: and 
Swine’s Head hundred, the upper part of which.con- 
tains 4, and the lower part 5 parishes, but no market 
town : Thornbury hundred, the upper part of which 
contains only the market town of Marshfield; and the 
lower part 5 parishes; and one market town, Thorn- 
bury ; and Hanbury hundred, the upper part of which 
contains 5, and the lower 2 parishes, but no market 
town. Gloucestershire contains one city, Gloucester, 
and part of another, Bristol; it returns eight members 
to Parliament, viz. two for the county, two for Glou- 
cester, two for Tewksbury, and two for Cirencester. 
It is in the province of Canterbury and diocese of 
Gloucester, with the exception of two chapelries, It 
pays 12 parts of the land tax. 

Gloucestershire is naturally divided into three longi- 
tudinal stripes, or districts, which differ materially from 
one another. . The Cotesweld district comprehends the 
whole tract of hill country, from Chipping Camden north- 
ward to Bath, and is often divided into the upper and 
lower Coteswolds, _ Thisis a long tract of high ground, 
for the most part bleak and bare: the. sides. of. this 
tract are extremely beautiful as they sink into the vale, 
from the hills of Stinchcombe and Nibley on the south, 
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to that of Bredon on the north. The. r- Glo 
hills form a tract connected with and similar tothe 
Coteswold. The second natural division of this county 
is the vale, which comprehends the whole of thelow- Na‘ 
lands from Stratford upon Avon to Bristol: it is usually ‘ 
divided into the Vales of Evesham, Gloucester; and 
Berkley ; but as the Severn and the Avon are ‘the ; 
tural boundaries of it, it might more sropadipebsdien: 
pe we Aer oe and Avon, the former 
comprehending a ow between Tewksbury 
and Bristol, and the latter the lowlands between the 
‘upper Coteswold and the Avon from, Tew ksbury to 
Stratford. The last natural division, which is by much 

side of the Severn up to-Gloucester ; and 
the west side of the , till i Herefordshire; 
this natural division is chiefly occupied by the Forest 
.of Dean, once reckoned the princi of the 
English navy, and which, it is said, the Armada was 
expressly commissioned to destroy : it is now thinned 
very much, though a few solitary deer continue to Tun 
wild in its remoter par q add-roewe. senkiow 

different parts of Gloucester- Clim The climate of these 
shire varies considerably, though perhaps not so much 
as might have been expected from the difference of their 
elevation, cultivation, and soil, since the climate of the 
Coteswold hills, considering their natural elevation:and 
pe ae is — stnsnne The climate of the 
vale lands is perhaps as genial as that of any district in 
England ; and that of the forest district is by no:means 
‘severe, so that Gloucestershire may justly be re 
as highly favoured in_this respect. The soil of the go, 
Coteswolds is for the most part a shallow calcareous 
loam, on a stratum of rubble; clay is met with in some 
parts, especially on the: declivities. “The soil of the 
vale is uncommonly rich, being either a fine black 
loam, or a red loam of equal fertility...In all parts of 
this district, except where the compact limestone rocks 
are found, a blue clay forms the under soil. In most 
of the forest district, the soil inclines to sand, in gene- 
ral not of a fertile quality: in. the forest of Dean, a 
kind of peaty soil prevails. The principal rivers in River 
Gloucestershire are the Severn, the Thames, and the 
Upper and Lower Avon. The Severn enters the coun- 
ty near Tewksbury, where uniting its: waters with 

ose of the Upper Avon, and pursuing a south-west _ 
course, it traverses a wide vale of uncommon richness 
and beauty. About a mile above Gloucester, it divides 
into two streamis, which reunite a little below the city, 
forming Alney island. Soon afterwards, the breadth 
and depth of the river are much increased by the 
streams that fall into it, and its character becomes more 
bold and picturesque. Near Franiclode it takes a 
northerly direction, forming nearly a semicircle in the 
next ten miles of its course; after this it 
grows wider, till it receives the Wye near 
and the Avon from Somersetshire, thus forming the 
Bristol Channel. In. its passage t _Gloucester= 
shire, it receives the Upper Avon, the Chelt, the Leden, 
the Frome, and the Lower Avon, near Bristol. This- 
river frequently overflows its banks, particularly below _ 
Gloucester ; in.consequence of which, drains, sea-walls, _ 
&c. have been made, which are under the superintend- | 
ance of a society called the commissioners of the sewers, 
‘The Severn is remarkable for its tide, which rolls in 
with an elevation of three or four feet. The Upper © 
Avon. divides a small part of Gloucestershire from 
Warwickshire, at the. north. extremity, and another 
small portion from Worcestershire, near Tewksbury. 
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+ The Thames has its source’ in this county, about two 
miles south-west of Cirencester; it then enters Wilt- 
shire, and again becomes a Gloucestershire river at 
Kempsford, continuing the southern boundary of it to 
Lechtade, where it enters: Oxfordshire. The Wye di- 
‘vides part of Gloucestershire from’ Monmouthshire and 

: ire, and forms thenatural western boundary 
to the forest of Dean. The:canals in this county are 
the Stroudwater, which begins at the town of Stroud, 
and enters the Severn at ilode: its width is 42 
feet, its } nearly eight miles, and its rise above 
the level: of the Severn 102 feet. The Thames and 
Severn: canal begins at Walbridge, where’ the Stroud’ 
navigation’ends, and joins: the Thames at’ Lechlade ; 
its length is 28: miles; ‘its: general. breadth 40 feet ; its 
fall 180;feet.  Itruns by a tunnel through Sapertow- 
hill The Berkley canal, which was intended to open 
acommunication between Gloucester and the Severn 
at Berkley, has not been completed: The Hereford and 
Gloucester canal begins at Hertford, and joins the Severn 

yposite to Gloucester ; the total length is 35 miles. 
» mineral productions: of this county are not 

very numerous or i t, coal only excepted ;: this 
is found in abundance in almost every part of Dean fo- 

rest, where there are’ not fewer than 150 pits: the: 
ee the vale also. abounds in coal, but of a’ 
less sulphureous quality than that of the forest. Iron 
ore abounds in the forest, but only’a small quantity is 
raised. In:this district:also. a good ‘compact’ limestone 
is found, but inferior to that’ which’ forms vast’ beds’ at- 
the southern extremity of ‘the county: the lime made’ 
from this stone is uncommonly white and” strong. 
Blue clay-stone is found in the vale, in layers of from” 
four to ten inches thick ; it is useful for building: it 
contains a considerable: portion. of calcareous matter. 
Freestone, of excellent quality, is raised from the Cotes- 

_ wold quarries ;-and: paving stones: and grits’ are found 
in the forest ; of the latter, one of extraordinary hard+ 
nessrand durability; deemed: superior to any other for: 
cyder mills. Stone tiles are raised in the Coteswold 

_ hills;- and:inthe parish of Henbury there is‘a fine’ bed 
of plaster of Paris. 

5 e principal mineral water is at Cheltenham, which, 
for upwards of 30 years, has been much resorted to. Ac- 
cording to the analysis of Dr Fothergill’and other che- 
mists, its component: parts are m and Glauber 
salts, a'small portion of chalybeate, and’ some fixed air. 
It is:particularly efficacious in all’ disorders of the li- 
ver, See CHeLvrennam. ' 

. There are no very large estates’ in this county ; but 
the number of yeomen who possess freeholds is very’ 
great. About a fortieth part-of the whole land is held: 
under. corporations ; there is.very little copyhold. The: 
average size of farms is small, h there are some 
large: grazing farms in: the vale: Before the injudi- 
cious-rise in the rent of land, the-average rent’ on the 
Coteswolds was, for arable 15s. for pasture 258." per’ 
acre. In the vale, for arable® 20s. for pasture 30s. 
In the forest district, for arable'20s. for pasture 25s. 
peracre. Within the last century, more than 90 acts 
of: Parliament: have been - ‘for the inclosure of: 
waste and commonable lands'in this-county. 

ts Of the implements.of husbandry used in Gloucester- 
shire, the: waggon deserves: particular notice, being, in 
the opinion of Mr Marshall, the best/farm-waggon in: 
the kingdom. Its. most. stri peculiarity is that of 

a crooked side-rail, ing archwise over the 
|. hind wheel; the body: is wide in proportion to its 

shallowness ; and the wheels run very wide: its advan- 
tages. therefore, in carrying a tep-load, are. obvious. 

825 
The old plough, with one wheel, but shortened in the Gloucester. 

ire. beam, is‘ mostly used on the Coteswolds ; through the 
greater part of the vale, the old swing plough is retain- 
ed. There are but few thrashing machines in the 
county. A very useful cradle scythe is used in the 
vale for cutting beans. 

As tlhe’ forest of Dean: is’ still comparatively speaking 
a waste, the agriculture of Gloucestershire must be 
sought after in the other parts of the county. The 
vale of Gloucester is'a rich vale district, equally aban- 
dant in‘grassiand corn’; the Coteswold hills is an upland 
arable dietrict ; and’ the’ vale of Berkley is a grassland 
dairy country: It is computed that there are about 
300;000'acres under tillage in Gloucestershire. The 
most striking practice with respect to the tillage land, 
is followed ‘on the Coteswold hills, where the crops are 
generally sown after one te Fallowing is prac- 
tised.on the strong vale lands. In the open fields, be- 
low Gloucester, two crops and a fallow are the gerieral 
practice} and'three crops and a fallow above that city. 
On the Coteswold hills turnips are substituted for a 
fallow, after which barley, grass for two years, wheat, 
and’ oats, pease or vetches. Wheatis drilled and plant- 
ed'in some’ of the vale lands; and is carefully 
hoed while it is growing: The produce on the Cotes- 
wolds averages 15 bushels, and in the vale nearly double 
that quantity per acre. Barley forms an important crop 
in'the Coteswolds, but is seldom sown on the strong 
lands' of the vale. Oats are chiefly grown in the forest 
district:' Inthe management of all these crops there is 
nothing’ particularly striking or commendable ; but in 
the entire oe leah the bean crop, Gloncester- 
shire may afford'a valitable lesson to almost every other 
part of the Kingdom. Beans’ are principally the pro- 
duce of the clay soils of the-vale. th the ordinary prac- 
tice ofthe: district, they are’ planted’ by women, and 
hoed by wonien‘and children, always.twice, and‘some- 
times thrice; they succeed’ wheat or barley, The 
ground being ploughed nine or ten inches deep, ma- 
nure is seldom given: They are planted early in Feb- 
ruary; by ier 3 pins either across or down the ridges. 
The quantity of seed is'24 or 3 bushels. The distance 
between the rows from 10 to 14 inches; the distance 
in the rows: about’ two inches’; the depth two inches. 
The produce’ varies from’ 20°to 40 bushels per acre. 
Péase bol api grown on the Coteswolds. Tares, 
both winter and spring, are grown in all parts of the 
county, and’on all soils. Turnips are pretty extensive- 
ly cultivated ; they are seldom drilled; but always care- 
fully hoed, Swedish turnips are mostly confined to the 
rich lands of the vale ; both kinds are almost exclusive- 
ly given-to sheep. Rye'is grown in abundance in that 
part of the forest district called the Ryelands, but scarcely 
arly where else. Potatoes are particularly attended to in 
the‘southern parts of the county. The culture of flax 
and teasels ‘has much declined within these late years. 

On the banks of the Severn, and the other rivers Meadows, 
which flow through the vale, there are very rich natu- 
ral meadows and pastures; their fertility principally 
arises from: the mud which is deposited upon them 
during the inundations: The Avon is said to bring 
down the richest-deposit from the hills of Warwick- 
shire. The meadows on the banks of the Severn, con- 
sidérably below Gloucester, partake of the nature of 
salt-marshes. For some miles above and below that 
city, the meadows are mowed every year, and the ave- 
rage produce is two tons per acre, though no manure is 

Tillage. 

Beans. 

‘ 

ever laid on them. Sainfoin has been cultivated on the Sainfoin. 
Coteswold hills for u wards of 150 years, and is still a 
very general and useful crop there: its duration, how- 



Gloucester-, ever, is short, seldom more than ten years. 
shire. 
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The only 

other artificial grass for which this county is remark- 
able is Peacey’s rye grass, which was first selected from 
the finest meadows in the vallies of the Coteswolds, and 

is now well known in almost every part of the king- 
dom. The management of the stall is no where better 
attended to than in Gloucestershire. The cattle usually 
fed are of the Herefordshire breed ; they are worked till 
they are 6 or 7 years old: when fat they are sent either 
to Smithfield or Bristol market. Great attention is also 
paid to the fattening of calves. The principal breed of 
sheep in the county is that of the Coteswold, large 
and coarse in the wool; at three years old weighing 
from 30 to 45 Ibs. per quarter, and affording a fleece 
of 9 or 10 Ibs. The new Leicester and the south Down 
are also kept in many parts, and the Ryeland in some 
parts of the forest district. The real forest sheep are 
nearly extinct ; these are very small, finely formed, and 
with fine wool. There is no peculiar breed of horses in 
this county. The old Gloucestershire breed of swine 
are now seldom kept. 
We now come to the two most important objects of 

Gloucestershire husbandry, its cheese and cider. Cheese 
is made both in the vale of Gloucester and in the vale 
of Berkley ; or, as they are sometimes termed, the up- 
per and lower vales: but the management of the two 
vales differ in one most material article, the quality of 
the milk. In the lower vale, the milk is run neat from 
the cow; in the upper vale, the practice is to set the 
evening’s milk for cream in the morning, and to skim 
it, and then to add it to the new milk of the morning’s 
meal. The cheese made from this mixture is termed 
two meal cheese ; that from the neat milk, milk cheese, 
or best making. There are other differences in the 
practices of the two vales. In the vale of Gloucester, 
rye-grass is the predominant and favourite grass; in 
the vale of Berkley, the dog’s-tail, with a mixture of 
rye-grass, the poag, and white clover. The Glouces- 
tershire breed of cattle, a variety of the middle horned 
species, still predominate in both vales for the purposes 
of the dairy; though in the higher vale, long-horned 
cows, from the improved stock of Bakewell, are often 
kept ; few dairies, however, in either vales, are with- 
out admixture. As soon as a “ pack” or stock of 
cows is formed, the first consideration is to mark out 
those inclosures, the herbage of which is most favour- 
able to the production of good milk ; among the plants 
which are useless or injurious, are white honeysuckle, 
crowfoot, and garlic. About the first of May, the pas- 
tures are ready to receive the cows, and soon after« 
wards cheese-making commences: great care is taken 
in the selection or preparation of the rennet, and most 
minute and  giwige 32 attention is paid to the tempera- 
ture at which the coagulation takes place most kindly 
and equally. Previous to adding the rennet, the co- 
louring is put in. In some places, the curd is scalded; 
where this is not done, a handful of salt is commonly 
thrown on the curd, immediately after the whey has 
been taken from it. The next operation consists in 
crumbling the curd, and pressing it fine in the vat, 
which is done with great nicety, being turned and salt- 
ed repeatedly. If the cheese is small, this part of the 
process is continued only three days. The cheese is 
then removed to the shelf, and turned every day for a 
fortnight ; then every other day for a fortnight more. 
At the end of this time, it is fit for the cheese loft: 
here it is turned twice a week, for three weeks; then 
the coat is scraped and coloured on the outside, or 
painted with carnation-red, mixed with water, and rub- 
bed on with flannel. About Michaelmas, the cheese- 
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factor examines the cheeses by walking over and tread- 6! on 
ing upon each of them ; those which yield to the tread 
are said to be heaved, and are unfit for the London mar- 
ket. The cheese of the hundred of Berkley is the 
most celebrated of all the Gloucestershire cheese ; what 
in the kingdom at large is termed Gloucester cheese, 
particularly double Gloucester, is in Gloucestershire - 
called double Berkley, not more on account of the su-~ 
perior quality of the cheese of this district, than be~ 
cause the principal of the thick cheese of Glouces- 
tershire is made within this hundred. It is calculated 
that a cheese of 11lbs. requires 15 gallons of milk, or 
one gallon and one-third to one pound of two meal 
cheese. The year’s produce of a cow is.estimated at 
three hundred weight. The vale of Berkley contains 
50,000 acres, two-thirds sf which are occupied by cows, 
to the number of 7000 or 8000 ; and their annual pro- 
duce of cheese is from 1000 to 1200 tons. As con 
nected with this subject, the whey-butter of the vale 
of Berkley may be mentioned, which, if well made, 
and eaten fresh, is superior to the milk-butter of many 
districts: the produce of whey-butter is estimated at 
half a pound a cow a week, Sec Darry, p. 559. © 

There are few orchards on the Coteswold. hills, but Cider. 
in the vale and forest districts, they are abundant and 
valuable. Of the different kinds of cider made in this 
county, the Stire cider is deemed the best. The fruit 
from which it is made, flourishes particularly on the thin 
lime-stone soils on the margin of the forest of Dean. 
It is remarked, that the cider made from the Stire 
apple which grows here, is distinguished by richness, 
sweetness, and fulness of flavour; whereas, same 
apple, in the vale of Gloucester, a strong, deep, rich 
soil, affords a liquor whose ominating qualities are 
roughness and strength. There is nothing peeuliar in 
the mode of manufacturing cider in this county. Of 
pears, the squash is in much the highest esteem: in the Perry. 
township of Taynton, on the Gloucestershire side of 
Mayhill, where the soil is a strong brown clay, squash- 
pear perry, of a very superior quality, is made. It is 
said the. of this district is the basis of most of 
the wine sold for Champagne in the metropolis 
On the Coteswold hills, beech and ash are the priti= woo, 

cipal trees. In the vale, there are but few tracts of 
woodland. The quantity of ground in Dean forest, 
belonging to the crown, is upwards of 23,000 acres. 
It formerly supplied about 1000 tons of ship timber 
annually. The forest is under the government of a 
lord warden. At Totworth, the chesnut tree is still 
growing, which, according to Evelyn, was 500 years 
old in the reign of King John. It was measured in 
1791, when it was 44 feet and four inches in circum~ 
ference. Till the year 1790, when it was burned down, 
there was an oak growing at Bodington, the circum- 
ference of which, at the ground, was 18 yards: the 
stem was hollow, forming a room more than 16 feet in 
diameter, 

The wages of farm servants in Gloucestershire are 
not high, but the allowance of drink is enormous ; six 
quarts a day is the common allowance, frequently two 
gallons, sometimes nine or ten quarts; drinking a gallon 
bottle full of cider at a draught is said to be no uncommon 
feat. In the immediate neighbourhood of the forest, coal, 
being cheap and abundant, is the common fuel: in other 
parts of the county, the Staffordshire and Shropshire coal 
is burnt; but on the Coteswolds, all kind of fuel is scarce 
and dear, The roads of this, like most of the other 
western counties, are by no means good; on the Cotes- Road 
wolds, the calcareous grit is too soft for durable roads ; 
and there are still greater difficulties in the vale, from 
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GLOUCESTER. Crry, is situated in Dadston and Gloucester. 

King’s Barton hundred, Gloucestershire, 105; miles west. —"Y¥—" 
the nature of the soil, and the extreme scarcity of ma-~ 

i The compact lime-stone, from St Vincent's 
rocks, makes the bests roads; but it is very expen- 
sive. é 

_ The most considerable markets are those of Glouces- 
ter, Cirencester, and Tewksbury; they are abundantly 
‘supplied with corn, meat, poultry, and the other ne- 
cessaries of life. The principal manufactures of the 
county are those of woollen broad cloths, chiefly super- 
fine, made of Spanish wool : there are also fine narrow 
goods, in the stripe and fancy way, made to a very 
great amount. The whole of these manufactures are 
carried on in that district called the Bottoms, Of this 
district, the town of Stroud may be regarded as the 
centre, all the surrounding valleys exhibiting a con- 
tinued range of houses or villages, occupied by manu- 
facturers... The, waters of this district are peculiarly 
adapted to dyeing scarlet, blue, and black. At Ciren- 
cester, thin stuffs of worsted are made : carpets are also 
made here. At Tewksbury, the stocking-frame knit- 
ting is the principal manufacture. Rugs and blankets 
are made at Dursley, &c. Felt hats, for the Bristol 

_ trade, are made in several villages. In the forest of Dean, 
there are extensive iron works: at Framilore, there is a 
manufactory of tin-plate. The other manufactures of 
the county are iron and brass wire, wire cards for the 
clothiers, pins, nails, and writing paper. The articles 
of agricultural commerce are cheese, bacon, cider, and 

. The salmon of the Severn is now become scarce, 
States it was guigh in great abundance, and sent 
to London and other places, where it always obtained 
a very high price. 
By the returns respecting the poor, presented to Par- 

liament in the year 1803, it appears, that in this coun- 
ty at that time, 33,113 persons were relieved in and 
out of workhouses, at the expence of £3:1:7} per 
head, or £102,013: 12:8 total; which, at a rental of 
£1,128,312, gives about 1s. 93d. in the pound per an- 
num. By the same return, it appears that there were, 
in 1803, 19,606 persons belonging to friendly societies. 
In the year 1810, the number of families employed in 

iculture was 20,782; and in trade, manufactures, 
&c. 29,988. In the year 1700, the population of the 
county was 128,341 ; in 1770, 161,693. In the year 
1801, 210,267 ; and in 1811, 295,100. At this last 
period, the number. of people to a square mile was 
263; and on an average of years, there had been one 
baptism to 36 persons ; one burial to 61 persons ; and 
one marriage to 120 ms. 
. The ancient Britons seem to have had no peculiar 
name for this tract of country, designating it ‘and the 
whole adjoining low lands by the name of Duffin, which 
is said to signify a vale. It was inhabited by the Cat- 
tieuchlani. en the Romans occupied England, the 
Dobuni — fs ave aap 2 Gloucestershire. ae 
coun’ ing divi ry the Severn, la: in Brit- 
tania Prima, and partly in Brittania ee that on 
the south-east side of the river being in the former, and 
governed by the president residing in London ; where- 
as that part beyond the Severn was in Brittania Secun- 
da, and governed by the president residing at Caerleon. 
The Saxons called, the inhabitants near this part of the 
Severn, Wiccii, from the Saxon Wic, a creel, because 
‘the river near its mouth is full ‘of creeks. During the 
heptarchy, it was a time subject to the West Sax- 
ons, but was afterw included in Mercia. See Ge- 
neral View of the Agriculture of the County of Gloucester, 
by Thomas Rudge, B.D. aulies of England and 
Wales, vol. v. The Rural Economy of Gloucestershire, 
by W..Marshall..(s..s.) 

$25 

from London. This city is situated in the Vale of Glou- 
cester, on a gentle eminence, rising on the east side from 
the river Severn. Its situation, however, though it af- 
fords a fine object. to the hills around, is by no means 
pleasant, the country round it partaking of little vari« 
ety ; and though its walls are a, by the Severn, 
that river loses here much of its dignity and interest, 
by being divided into two small channels, with a lon 
connecting causeway. Gloucester has lately been es | 
improved. Its four principal streets are admired for 
the regularity of their junction in the centre of the town. 
The cathedral is a fine building ; its lofty tower, and 4 Cathedral. 
transparent pinnacles, adorned with exquisite fret work, 
make a conspicuous figure. Within, the high roof and 
Gothic ornaments of the choir, form a noble contrast 
with the simple grandeur of the ponderous Saxon pil- 
lars and arches which support the aisle. Its principal 
curiosities, are the beautiful painted glass in the chapel 
of our Lady ; the whispering gallery ; the tombs of ha - 
ward II. who. was murd in Berkley Castle, and 
of Robert Duke of Normandy, eldest son of William the 
Conqueror ; and the great bell, suspended in the first 
story of the central tower.. The walls surrounding 
Gloucester, in the time of William the Conqueror, were 
completely demolished soon after the Restoration, the 
only remains being the west gate, standing on the banks 
of the Severn, at the end of a stone bri of 5 arches, 
built in the reign of Henry II. This bridge is connect- 
ed on the west with a causeway of stone, which extends 
through the low meads and isle of Alney to the distance 
of about half a mile. The castle of Gloucester, of which 
the remains were destroyed a few years ago to make 
room for the county gaol, was probably erected about 
the time of the Norman invasion, as the Domesday Book 
mentions, that 16 houses were taken down for its scite. 
Camden states, that in his time it was for the most part 
decayed. The county gaol well deserves the inspec- County 
tion of the stranger. It was commenced, from the de- gaol. 
signs and under the direction of Sir George Onesipho-~ 
rus Paul, Bart. a gentleman well known for his judici- 
ous and indefatigable exertions in the cause of the best 
interests of society, nowhere better exemplified than in 
the plan of this structure, and in the code of laws which 
he drew up for its government. The gaol consists of 3 
divisions ; the penitentiary house, the bridewell, and the 
sherift’s prison. These have all their distinct and ap- 
propriate regulations. It contains 203 separate cells ; 
164 for sleep, and 39 for employment. At stated hours 
during the day, the prisoners are permitted to enjoy 
the fresh air, in a court-yard 210 feet long and 57 broad. 
The same class of prisoners only are allowed to associ- 
ate together. The internal economy is under the ma- 
nagement of the chaplain, governor, and surgeon, who 
act according to fixed rules, and who are themselves 
subjected to the controul of the county magistrates. 
There are besides a house of industry, and acounty in- 
firmary, under excellent regulations. Gloucester re- 
ceives its supply of water from springs about two miles 
to the south ; and it 7 from ancient records, that 
an aqueduct was earried thence to the city, upwards of 
400 years 

Hereford, a musical festival, established by the 
choirs of those cities, with the assistance of the first per- 
formers in the kingdom, The profits are applied to 
relieve the widows and orphans of clergymen. The 
meetings are held yearly, alternately in each city, and 
continue for three days. 

ago. Besides the amusements common to jfusicai 
all {gers towns, there is in Gloucester, Worcester, festival. 
an 
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The principal, trade of Gloucester arises from the pin 

manufacture, and. from the navigation of the Severn, 
This river is navigable tothe wharf near the bridge for 
barges, vessels of Jarger size, being obstructed by the 
rocks and sand. banks in the narrow channel near the 
city.. ‘To remedy this. inconvenience, the Gloucester 
and Berkley canal was begun, which was intended for 
the passage of ships of 400 tons burden, There. has al- 
so been. a bell foundery here since the year 1500. For 
the last 150, years, this ‘business has centered in one fa- 
mily, who, in that. period, have) cast: upwards of 3000 
bells, This city is the see of a bishop. . It returns two 
members to parliament, the number of electors being 
about 2000, . It was, anciently, regarded as a. distinct 
hundred, ands still privileged as a county within it- 
self. . The corporate officers consist of a mayor, 12 al- 
dermen, a high steward, a recorder, a town clerk, 2 she- 
riffs, 26 common councilmen,.and 4, sergeants at mace. 
The population returns of 1811, give the following re- 
sults respecting this city : 

Houses inhabited .......46- 1509 
Families occupying them... .. 1706 
Houses building... 2... sheleter ES 
Houses uninhabited dieters 20 
Malogs sats teralfi vite « itd 3726 
Hemoaless 4-6 d's eiercdi. ‘ 4554 
Total population ......... 8280 

(4. s.) 
GLOVER, Ricuarp, an eminent English poet and 

political character, was born in St Martin’s Lane, Can- 
non Street, London, in the year 1712. His father was 
a.respectable Hamburgh merchant in the city. 

Glover, was educated. entirely at Cheam school, under 
the Rev. Daniel Sanxay, having never studied at either 
of the universities. At the seminary above mentioned, 
he distinguished himself by the rapidity of his progress, 
aad. exhibited early specimens, of his: poetical powers. 
At, the age of sixteen, he wrote a poem to the memory 
of Sir Isaac Newton, which was prefixed to the View of: 
Sir Isaac Newton's Philosophy, published. in 1728, by 
his friend Dr Pemberton. The seductive charms of lis 
terature, however, did not allure him from the pursuits 
of commerce, to which he was destined; for, in: due 
time, he embraced his father’s profession, and became a 
Hamburgh merchant; to which he alludes'at the com=' 
mencement, of his poem called: London. 

The talents of Gloyer soon brought him into distin- 
guished notice. In all matters regarding the interests; 
of commerce, he took a lively and active concern. Nor 
did the cares and. duties of a life of business estrange 
him from the study of poetry, for which he had shewn 
an early partiality. Hecultivated the society of those 
men who elie oe gen ae politics, science, and litera- 
ture, especially such as belonged to the in opposi- 
tion to the administration. of Sic Robert Walpole and 
he enjoyed the esteem and, confidence of several per- 
sons distinguished for theit rank and:talenits. 

On the 21st of May 1737, he married) Miss Nunn, 
who brought him a, fortune of £12,000; and: in the 
same month he published his Leonidas, an. epic poem, 
if, nine. books, ‘which. established his reputation as a 
poet. This, poem was. extremely popular on its’ first 
appearance, but was, no doubt, in a great. measure, in- 
debted for its favourable reception to the zealous and: 

plause of the party then in opposition to: 
the court, Their extravagant zeal, however, seems to- 

enthusiastie¢ aj 

have ultimately proved disadvantageous to the legiti- 
mate pretensions of the author, by encouraging exorbi- 
tant expectations, which the poem was not. calculated) 
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entirely to gratify ; for although possessing great and 
obvious beauties, it has since sunk into an unmerited 
neglect. BATTS - gene 

In 1739, he published his London, or the Progress of 
Commerce ; upon which there followed soon after, his 
ballad, intituled, Hosier’s Ghost. Both these pieces 
appear to have been written with a view to stimulate the 
nation to resent the depredations of the Spaniards ; and 
the latter produced a considerable sensation. == 

During. the last mentioned and subsequent’ years, — 
Glover took a very active part in the polities of the ci- 
ty ; and his talents, his political knowledge, and his ex- 
tensive information in matters regarding trade and com- 
merce, placed him so high in the estimation of his fel- 
low-citizens, that he was appointed to conduct the ap- 
plication of the merchants of London to parliament, in 
1741 and 1742, on the subject of the neglect. of their 
trade. He accepted the office, and his exertions were 
crowned with success. In summing up the evidence, 
upon that occasion, he exhibited striking proofs of his ° 
oratorical powers. On the death of Sarah, Duchess of 
Marlborough, in, 1744, she left, by her will; £500'each’. 
to Glover and Mallet, to write the history of the Duke’ 
of Marlborough’s life. Glover, it is believed, very : 
renounced his share of the bequest; and Mallet, th » 
he constantly promised, never made the least. progress 
in the performance of the task. 

About this period, Glover's affairs became somewhat’ 
embarrassed, in uence of unavoidable losses in: 
trade, and, perhaps, of too zealous an attention to the: 
public interests, to the neglect of: his own private eco- 
nomy. For this reason he determined to withdraw’ 
himself, for a time, from public notice, until he should 
be able to put his affairs into amore prosperous state. 
In the beginning of the month of May. 1751, he was: 
drawn from his. retreat by the importunity of his friends, 
and condescended to’stand candidate for the office of 
chamberlain to the city of. London, in. opposition. to: 
Thomas Harrison, Esq. Unfortunately, however, most! 
of the Livery had engaged their votes before he: decla- 
red himself; and after a few days, finding that his an- - 
tagonist. gained ground upon the poll, he gave up the 
contest. Upon this occasion, he addressed the Livery: 
in a speech full of eloquence and manly. resignation. In’ 
his retirement, he finished the’ tragedy. of Boadicea, 
which he had begun many years before; and in 1753, 
it was brought upon the stage at Drury-Lane, andjact~ 
ed nine wate with great success. In 1761, he pub- 
lished his Medea, a tragedy, taken from the dramas of 
Euripides and Seneca, and professedly constructed upon 
the ancient plan, each act terminating with a chorus. 
It was not,acted till 1767; and: has since been often’ 
performed with success. = ; 

Having at length surmounted the difficulties of his 
situation, Glover again relinquished the pleasures of re= 
tirement ; and/in the parliament which met at the ac-' 
cession of his present Majesty, in 1761, he was elected’ 
member for Weymouth, and sat till) March 1768. Inv 
1770, he published anew edition of Leonidas, corrected: 
throughout, and extended from nine books to twelve. 
In 1772 and the following years, he took a very active 
interest in winding up the complicated concerns of 
Douglas, Heron and Company at Ayr. He also under- 
took to manage the interests of the merchants andtraders: 
in London, concerned in the trade to Germany and. 
Holland, and of the dealers in foreign linens, in their 
application to parliament, in the month of May 1774. 
In 1775, he assisted the West India merchants in their 
application to parliament; and examined the witnesses, 
and summed up the evidence, in the same masterly . 
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a the had done on er occasions, For his as- 
pain this occasion, he was complimented with 
a service of plate of the value of £300. The speech he 
delivere to the House was printed in the above-men- 

tioned year. | gs 2a toll 
Glover had now arrived at a of life which de- 

manded relief from the cares of business. He therefore 
retired to ease and independence, devoting himself prin- 
cipally to the exercise of private virtues and domestic 
duties, and to the pleasures of literature. He died at 
his house in Albemarle Street, on the 25th of Novem- 
ber 1785, in the 73d year of his age. Among other 

ipts, he left behind him,’ The Athenaid, a sequel 
midas, which was published in 1788. He also 

sequel to his Medea, which, however, has never 
been exhibited on the stage. 
. In his person and habits, Glover was a finished gen- 
tleman of the old school, slow and precise in his man- 
ner, grave and serious in his deportment, and always 
in the highest degree decorous ; but although his natu- 
ral jtemper was benevolent, he is said to have been at 
once irritable and violent, He was very strict in his 
moral conduct ; and although he was brought up in the 
erence of a dissenter, he attended the established 

ch. He appears to have been an accomplished 
scholar ; and it is evident from his life and writings, 
that his mind was much devoted to political subjects ; 
but he always avoided such topics of discussion m his 
own domestic circle. As a poet, Glover displays a cul- 
tivated mind, a poetical fancy, and a vigorous and har- 
monious flow of versification ; but he appears to have 
wanted that inventive imagination, and that higher spi- 
rit of enthusiasm, which give birth to the noblest pro- 
ductions of art. The chief defect of his Leonidas ap- 
pears to consist in the subject: the historical facts upon 
which the is founded, are too well known, and 
too sublime and affecting of themselves, to admit of di- 
latation or embellishment, without diminishing the im- 
pression made upon the mind by the simple and un- 
adorned recital. we 

Glover has been recently brought forward as a can- 
didate for the credit of the Letters of Junius. The hy- 
pothesis is not without some plausibility ; and there are 
certainly circumstances in his character and situation, 
which give considerable sup to his claim. But the 
presumptive proofs, we think, have not yet been array- 
ed in such order, or stated with naan | force, as to 
make the conjecture assume the appearance of probabi- 
lity. See Memoirs by a celebrated Literary and Political 
Character, London, 1814; and, An Inquiry concerning 
the Author of the Letters of Junius, with reference to the 
Memoirs, &c. London, 1814. (zx) 

._ GLOW-Worm. Several of the smaller animals are 
endowed with the remarkable property of emitting light 
from their bodies ee night advances, which becomes 
i ceptible on the approach of day): the creature can 
no be disti : frm the. myriads of beings 

it. mp genera of insects are known to be lu- 
minous in the dark, in which is included the genus Lam- 
ris of Linneus; the male, a winged animal of the co- 

pterous order, but the female is in general a worm, 
entirely destitute of wings, and so unlike the other, 

ss has been re- 
quired to establish its kindred. This is the common 
glow-worm, to which our attention shall be briefly di- 

. The Lampyris:noctiluea, or glow-worm, is about 
three quarters of an inch long, when full grown; dark- 
brown above, and yellowish-white below. It crawls on 
six feet, and its body is divided into eleven segments, of 
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which the last eight constitute the abdomen. The heat, Glow-wormh. 
which is very small, round, and black, is concealed 
the thorax, while in a state of repose. The eyes, side 
black, are large ; and the antenna, which are filiform, 
to the naked eye consist of eleven articulations, separa- 
ted by white rings. Neither wings nor their rudiments 
exist, and the animal advances ‘with a very sluggish 
motion, frequenting humid places, and living among 
the grass. Naturalists conjecture, from its conformation, 
that it is carnivorous, The male of this species; which 
is exceedingly rare, and which some of the most indus+ 
trious entomologists have never seen, is said to have 
brownish elytra:covering the wings; but the fernale is 
not only more numerous, but well known, from 
siting a cluster of eggs on twigs or straws; and the 
young animals pass through the state of a larva and 
nymph, between which there is less difference than 
among insects in general. 

The glow-worm, remaining in concealment through 
the day, crawls abroad at sight, when it. appears sur- 
rounded by a beautiful radiant light of considerable in- 
tensity, and of a mish colour. It is most. brilliant 
two or three hours before midnight; and an elegant 
and interesting spectacle is presented by collecting se« 
veral together in a glass vessel. More powerful emana- 
tions illuminate the animals; sometimes the light is 
suddenly extinguished, sometimes it shines at protract+ 
ed intervals, while the motion of the insects produces 
perpetual variety: but it always grows fainter and 
fainter, and at last» it almost totally disappears. The 
observer, in the course of his examination, discovers, 
that the exhibition and intensity of the light are partly 
under the controul of the glow-worm ;. that the place 
from which it emanates is in the last three rings of the 
abdomen ; and that it ceases entirely with the death 
of the animal, though a severed. portion will continue 
to be illuminated, and after extinction the light will 
at a moderate interval be renewed: 

The three rings, while illuminated, are of a pale yel~ 
lowish colour, and their internal surface is spread over, 
with a layer of a peculiar soft yellow substance, whose 
consistence resémbles paste. - The wholeinterior, how« 
ever, is not covered, as it is more or less deficient aleng 
the inner edges of the rings, where it forms an irregu- 
lar waving outline. We compare this substance to 
paste ; but, when magnified, it is found to be organised 
like the common interstitial matter of the animal's bo- 
dy, except that it is of a closer texture and paler yel- 
low ; and the segments of the abdomen, behind which 
it is situated, are thin and transparent, on purpose to 
expose the internal illumination. Several years ago, 
Count Razoumousky, a learned Polish naturalist, dis- 
covered that, besides the rings, there. were. luminous 
pee in the abdomen, giving out a more permanent 
ight ; and the ingenious experiments of Mr Macartney 
prove, that two minute bodies, endowed with this pro- 
perty, are lodged in two slight depressions in the shell 
of the last ring. By the microscope, these are found 
to consist of two saes, containing a substance similar to 
that lining the inner surface of the rings ; and the mem- 
brane composing the sacs is so strong and elastic, as to 
resume its figure after the contents are discharged. The 
light thence proceeding is less under the. controul of 
the insect than that of the luminous substance dissemi- 
nated over the rings: it is rarely distinguished even 
through the day, during the season that the glow-worm 
gives out light. The presence of these two bodies seems 
alluded to by Mr Waller, in the Philosophical Transac~ 
tions, soleng age as the year 1684, when speaking of those 
species of lampyrides, both male and female of which 
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Glow-worm. are winged; and Thunberg mentions one found in Ja 
—y~" with two vesicles on the extremity. The former descri 

their site as under the termination of the tail; and ob- 
serves, that the winged insects are extremely rare in 
England. 

The luminous substance, when extracted froma dead 
glow-worm, gives out no light, though the sacs, when 
cut from the living animals, shine several hours after 
separation; and, if put into water, they will emit 
light uninterruptedly for forty-eight hours. Whether 
they contain greater heat than the other parts of the 
animal, as a sufficient number have never yet been ac- 
cumulated to prove the fact by experiment, is not alto- 
gether free of doubt. John Templer, one of the ear- 
liest English observers of the nature of the glow-worm, 
says, “ If my senses fail me not, she emits a sensible 
heat in her clear shining.” Mr Macartney also thought, 
that, when shining brilliantly, the luminous rings com- 
municated the sensation of warmth to the hand; but, 
from remarking that the heat of the surrounding atmo- 
sphere, 69°, was not raised more than to-75° or 77°, on 
introducing a very sensible thermometer among several 
glow-worms, he concluded, that the actual difference 
of heat was insufficient to warn him of its presence. 
Sometimes, however, the luminous portion of the tail 
seemed to raise the thermometer more quickly than 
other parts of the body ; and on cutting it off several 

- animals, he found, that if the thermometer were im- 
mediately applied, it would rise one or two degrees ; 
but that no effect’: whatever was produced after’ these 
pee were dead, though they continued to give out 
ight. It ought to be kept in view, that many errone- 
ously believe insects are entirely destitute of heat, 
whereas its presence is sufficiently demonstrated by ac- 
cumulating a number together in a limited space. 

Besides the glow-worm properly so called, an insect 
wanting wings, there are several of the genus provided 
with them, and then generally denominated fire-flies. 
In the hot climates, thousands shoot across the eye, and 
sparkle in the woods and bushes during night, with 
the most beautiful and brilliant illumination. Some, 
resembling so many specks, are not larger than the 
common house-fly ; others are above half an inch long ; 
and several collected in a glass vessel, emit sufficient 
light for reading a book. All are of the coleopterous 
tribe: both sexes have wings, and the emanations pro- 
ceed from the last segments of the tail. 

Some general conclusions have been drawn regard- 
ing the nature of luminous animals, most of which ap- 
ply to the glow-worm: and first, that this property is 
not constant, but exists only at certain periods, and in 
particular states of the animal’s body. The site of its 
emanations, also, resides in a particular substance, com- 
pared to paste ; and the light is differently regulated 
while that substance is in the animal’s living body, or 
separated from it. In the former case; it is intermit- 
ting: it is commonly produced or augmented by a mus- 
cular effort, and is sometimes absolutely dependent on 
the will of the insect. In the latter case of separation, 
the luminous exhibition is usually permanent, until be- 
coming extinct, after which it may be restored directly 
by friction, concussion, and the application of warmth. 
No diminution of the: substance follows the exhibition 
of light, however long it may be protracted. It does 
not require the presence. of pure: air, nor is it extin- 
guished by other gases. The luminous appearance of 
living animals is not exhausted by long continuance, or 
frequent repetition, nor is it accumulated by exposure 
to natural ight. From these principles, it is inferred, 
that this property not being dependent on any foreign 

GLOW-W ORM. 
source, is inherent in a peculiarly organized animal G 
substance, and is regulated by the same laws which 
govern all the other functions of living beings. 

Many conjectures have been indulged aeere 
use of the light exhibited by luminous animals, 
have boldly Detiaied, that it is for no specific purpose ; 
others, more prudently, affirm, thatit is utterly unknown: 
while a third class, substituting opinion for i 
ment, at once decide that, in the glow-worm at "Teast, 
it is a wise provision of nature for promoting the con- 
course of the sexes. Undoubtedly this reason at first 
sight is plausible ; but it ought to have been previous- 
ly ascertained, that the male, while flying through the 
air, is sensible of the luminous emanations from the 
body of his grovelling mate. We know little of the’ 
different senses of insects; hearing seems altogether de- 
nied to certain species, and others are void of any ex- 
ternal organs of sight: but what is more extraordinary, 
neither the number nor size of the eyes apparently in- 
crease the acuteness of vision. It ought constantly to 
be preserved in remembrance, that the beautiful struc- 
tures of the bee are erected, and all its complicated 
operations performed, in ‘the dark ; but that other or- 
gans, and especially the antenna, are constantly re- 
sorted to by them as a guide. Emanations undou 
ly Cage from the bodies of females at certain pe- 
riods, which produce a lively impression on the sensa- 
tions of the male, and we should be inclined to admit 
that there might be some analogous concomitant of the 
luminous exhibition of the female glow-worm ; but the 
probability of this hypothesis is greatly diminished, on . 
considering, that the emanations of light belong to the 
earliest period, even when the insect is in the larva 
state. We must therefore necessarily conclude, that 
naturalists have not yet discovered the real uses of 
this remarkable property 

See Bartholinus de luce Animalium; Philosophical 
Transactions, vol. vi. p. 2178; vol. xv. p. 841; De Geer, 
Memoires sur les Insectes, tom. iv. p.29; Aldrovandus, 
De Inseclis, p. 494; Geoffroy, Mem. sur les Insect. 
tom. i. p. 166. () , 
GLUCKSTADT, a word signifying the Fortunate 

Town, is a town of Germany, in the Duchy of Hol- 
stein, and belonging to the King of Denmark. The 
town, which is situated on the Elbe, where it receives 
a small river called the Rhu, is regularly and neatly 
built; and the principal streets run into the market- 
place. The town is intersected by several canals, the 
principal one of which passes near the market-place, 
and is there joined by another, which divides the town 
into two parts. From the marshy nature of the sur- 
rounding country, the road from the town towards 
Krempe, passes over a stone causeway, nearly: three. 

quarters of a mile long. The town, therefore, can be 
easily laid under water on the land side. As there are 
no springs here, every good house is provided with a 
cistern, and the poor are supplied with water from the 
harbour in the new moat. There is a free grammar 
school here, a Calvinist church, a Roman Catholi¢ cha~ 
pel, and a Jewish synagogue. 

The foundations of this town were laid in a waste 
called the Wilderness, in 1617, by King Christian IV. > 
who, with the view of making it a commercial town, 
granted it particular privileges. Frederick III. in- 
creased these privileges, and made it the entrepot of 
all the merchandize of Iceland which came into the 
Elbe. The vessels of Gluckstadt carried their merchan- 
dize to Altona and Hamburg. In 1738, Christian VI. 
founded a commercial college here; and in 1739 a house 
of correction and a workhouse were founded, In 1750s 
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_ GLUE, is a tenacious cement, principally used by 
cabinet-makees, joiners, book-binders, case-makers, and 

_ The substances from which glue is made, are the 
ds or parings of hides ; the ears before they are 
ersed in the tanner’s vats ; the cuttings and rasp- 

; of horn, from the comb-maker, the button- 
maker, and the horn lanthorn-maker ; and the hoofs 
and horns of oxen, calves, and sheep from the butcher ; 
fhe pelts of the hare, rabbit, beaver, &c. from the 

makers, beaver-cutters; and furriers ; and the 
rings of vellum and parchment from the white leather 
dresser, glover, &c. 

lish me- | These substances are indiscriminate] 
dof ma- ther, and are purified from all grease and dirt by diges- 

glue. tion in lime water, the test care being taken to re- 
move every. piece that is in the slightest d u~ 
trescent. The materials are next steeped and washed 
in clean water, with frequent stirring, and are after- 
wards laid in heaps, and the water pressed out. They 
are then boiled in a large brass kettle with clear water, 
the fat and dirt being constantly skimmed off as they 
rise, and when the whole is dissolved, a little melted 
alum or finely powdered lime is added. After the 
skimming has been continued for some time, the whole 
is strained through baskets, and suffered to settle, in 
order that the remaining impurities may subside, and 
the fat rise to the top, The impurities and fat being re- 
_: it is then returned into a clean kettle, and suf- 

a second evaporation and skimming. When it ac- 
quires a clear darkish brown colour, and a sufficient 
consistence, which is known by the appearances during 
ebullition, it is lifted out by a scoop, into frames or 
moulds, about six feet long, one foot broad, and two 
deep, where it is allowed to cool gradually. It is then 
cut by a spade into square cakes, and each of these is 
afterwards divided into three pieces, by an instrument 

_ like.a bow, having a brass wire for its string. The 
pieces thus cut are dried in the open air, on a kind of 
net-work, (generally old herring nets,) fastened in 
moveable sheds of four feet square, each containing six 
or eight rows of net-work. When the glue is dry, each 
piece is rubbed gently with a wet cloth, to give it that 
glazed a ce which the Loridon glue always 

ed carefully sesses. The different pieces are then pack 
up in separate rows in barrels or hogsheads, and are 
ready for sale. 

best gee swells considerably, without melting, 
by three or four days immersion in cold water, and re- 
covers its dimensions and properties by drying. When 

ue looks thick and black, or has got frost in the dry- 
ing, it should be melted over again with a sufficient 
quantity of fresh glue. - Good glue is distinguished by 
its haying a strong black colour, and by being free of 
cloudy and black spots, when held between the eye 
and the light. ' ns 

; In France, glue is made from whole skins, which, 
when fresh, are steeped 24 hours in large tubs ; but a 
longer time when they dry, They are then placed upon 
hand barrows, formed of strong basket work, to allow 
the water to drain off, and are afterwards well washed 
m a running stream, where they are shaken in baskets 
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mixed toge-— 

GOA 
with a long toothed rake, till the water runs through Glue 
them quite clear. The materials are now steeped in ol 

0a. weak lime water, the liquor being refreshed every 15 
days with a bucket of fresh lime water, and the skins _ 
being occasionally turned. By this process, the grease tench me- 
is'vemoved, and the skins converted nearly into the state hea oon 
of parchment. The parts of the materials that still re- “"* _ 
tain the hair, require a stronger lime water. Theskins 
are again steeped and drained in hand barrows, and 
sometimes the water is squeezed out of them by a press. 
The skins are now thrown into the kettle, which has 
sometimes stones at its bottom, and sometimes a wood- 
en grate to prevent the skins from sticking to it. The 
boiling is carried on very cautiously and gradually, and 
the evaporation is known to have been sufficiently great 
by dropping a little upon a plate, and finding it of the 
proper tenacity. The glue, when hot, is then filtered 
through a of long straw, into a tub, the operation 
being performed in a warm place, in order to prevent 
the glue from congealing. In this tub: the glue is left 
to refine for two or three hours, and when still fluid it 
is run off by - cocks, at different heights, into wet 
wooden boxes, where it congeals. ‘The glue which flows 
from the different stop cocks, has different degrees of 
fineness, the uppermost being the purest. After lyi 
24 howrs in the boxes, the cakes aretaken out, divided, 
dried, and packed up for sale. 

Glue has also been successfully ae cole from the Glue from 
bones of animals. Parmentier found that 6 pounds of bone 
buttonmaker’s raspings yielded a pound of glue not 
inferior to the English glue. Glue from ivory was less 
transparent. See Annales de Chimie, vol. xii. p. 292. 
GLUTEN. See Cuemistry, p. 113. 
GMELIN. See Borany, History of, p. 20,22, 26, 31. 
GNEISS. See Mineratoey. 
GNOMON. See Astronomy, p. 720. and Dratiinas 
abyss See Eccrestastican History, p. 

307. 
GOA, the principal Portuguese settlement in the 

East Indies, is situated in 15° 28’ North Latitude, and 
72° 45’ East Longitude; and is built upon an island, 
called by the natives Tissoari, about 25 or 30 miles in 
circumference. This island is separated from the con- 
tinent by a navigable river, about three miles broad at 
its widest part; and, though generally barren and hilly, 
it contains many level and fertile spots. At the en- 
trance of the harbour is the new city of Goa, where 
the viceroy and principal Portuguese inhabitants re- 
side, and is defended by several fortresses, Lychee 
one called the Alguarda, which stands close to the 
shore, and is so’ situated that every ship sailing up the 
river muSt pass near its walls. About eight miles be- 
yond this castle, is the old city of Goa, the seat of the 
inquisition, and the residence of the ecclesiastics, built 
in the form of an amphitheatre on several eminences, 
and almost surrounded by hills, finely clothed with 
wood. The harbour is a noble basin, presenting on 
every side the richest and most magnificent scenery. 
The city of Goa was first taken from the Hindoo Ra- 
jahs by the Bhamenee sovereigns of the Deecan, about 
the year 1469; and was reduced under the power of 
the Posed tices by the celebrated Albuquerque in the 
year 1510. It soon became the most flourishing Euro- 
pean settlement in India, but the Portuguese never 
possessed any considerable extent of territory in its vi- 
cinity. Its walls inclosed a compass of nearly twelve 
miles ; and few cities in India or Europe were better 
built, or more strongly defended. (It was crowded with 
monasteries ; and at one time, not less than 30,000 ec- 
clesiastics ate said to have resided within its district. 
These, however, soon began to apply themselves more 
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GOA 
atdently to the acquisition of wealth, than to the in- 
struction of the natives; and established in the place 

the tribunal of the Inquisition, which continued till 

very recently to exercise all its cruelties upon the Hin- 
doo conyerts.* The town has been rapidly falling into 
decay since the middle of the last century, and <a 
sents a most striking instance of ruined grandeur. The 
banks of the river are still covered with country houses, 
and many of these, especially the monasteries, from 
their elevated situation, make a magnificent appearance. 
The streets are straight and regularly built ; the houses 
are large and handsome; and the number of its churches, 
palaces, and public buildings, excites, at a distance, the 
idea of an imperial residence; but a nearer approach 
disappoints the expectations of the stranger, and exhi- 
bits a melancholy picture of wretchedness and ruin. 
The churches and mouasteries, the office of the inqui- 
sition, and a few other public structures, are still kept 
in good repair, particularly the church of San Caitan, 
which is a beautiful specimen of Italian architecture ; 
the convent of the Augustine monks, which is a hand- 
some edifice; the Jesuits college, which is very large and 
conspicuous ; the church of Francis Xavier, the chapel 
of which, containing the monument ofthe saint, is un- 
commonly splendid, and the tomb is ornamented with 
basso relievos composed of the choicest marbles by Eu- 
ropean artists, representing his history and miracles. But 
more than one half of the houses and adjacent country, 
seats are void of inhabitants; the most magnificent pa- 
laces mouldering into ruin; the streets faintly traced 
by the remains of forsaken mansions; the squares and 
market-places depopulated and silent, and actually filled 
with noxious reptiles. The few human inhabitants are 
priests, monks, half-starved soldiers, and low mecha- 
nics ; and so great is their poverty, that women of the 
best families earn their subsistence by working lace or 
muslin, and making artificial flowers. One of the most 
celebrated productions of Goa is the Alphonso mango, 
a delicious fruit, superior to all others of the same 
species. It has long been famed also for its arrack, 
which is made from the juice ofthe palm-tree, and for 
its cocoa-nut oil. Rice, arrack, and oil, indeed, form the 
principal articles of its now limited commerce. Two 
or three ships arrive annually from Portugal with mi- 
litary stores, and other articles; and carry back print-, 
ed cottons from Surat, a few spices, &c. ‘Two or three 
trading vessels take in cargoes for China; and a few 
coasters collect the produce of the Malabar ports, in or- 
der to supply the ships from Portugal with their home 
cargoes, and to answer the demands of the inland trade 
from Goa. There are a few armed vessels for the pro- 
tection of the traders. Goa is 292 miles from Bombay, 
1300 from Calcutta, 575 from Madras, and 325 from 
Seringapatam. See Mud. Univ. Hist. vol. ix. ; Parson’s 
Travels in Asia and Africa ; Forbes’s Oriental Memoirs; 
Hamilton’s East India Gazetteer; and Buchanan’s 
Christian’ Researches in Asia. (q) 
GOAT. See MamMatia. 
GOBELINS, Tapestry Manufacture at, See France, 

Vol. IX. p. 718. 
GOBIN, Sr, Glass Manufactory at, See A 

Vol. IX. p. 718. Lions dame verted ice 
GOD. See Turotoey. 
GOITRE. See Menicine. 
GOLCONDA, a province of Deccan, a district in 

India, comprehends the tract of country between the 
rivers Kistnah and Godavery in 17° North Latitude; 

* See Relation del'Inquisition de Goa, par Dellon ; and Buchanan’s Christian Researches in Asia. 
+ Within the fort itself, the principal inhabitants and bankers of Hy@rabad are permitted by the Nizam to possess 

upon any alarm, they retire with their treasures and familics. 

330 GOL 
and extends about 200 miles frem north te south, and 
220 from west to east. It is bounded on the north by 
Berar, on the south by the kingdom of Mysore, on the 
west by Visiapour, and on the east by the northern 
circars. It was formerly a portion of a 3 
empire, which comprised all the peninsula from the 
north extremity of Orissa to Cape Comorin. It was 
ae bere x i ta t : some evidence of 
its original extent, that the Telli an, e is at pre 
sent. ogee from the river Pannert in the ¢ Carnatié 40 
Orissa along the coast, and to a considerable. distance 
inland. It was reduced under the power of Aurenzebe 
in 1687; and now forms the principal possession of the 
Nizam or Soubah of the Deccan. Its ancient capit 
was Warangole or Oringal, about 400 miles from ; 
dras, the site of which is indicated by an old rampart 
of great extent, within which a modern fortress is erect~ 
ed ; but the present metropolis is Hydrabad, about 50 
miles to the south-west, a w town, situated 
in a delightful plain on the banks of the river’ Moussy, 
902 miles from Calcutta, 352 frem Madras, and 480 
from Bombay: (See Hyprasav.) About six miles 
north-west from this town stands the celebrated fortress 
of Golconda, which gives name to the province, and is 
deemed impregnable. It occupies the summit of a hill, 
of a conical form, and is of such extent as to deserve 
the name of a city. It was anciently the residence of 
the kings of Golconda ; and the tombs of many of them 
are still to be seen in the midst of gardens at a short 
distance from the fortress. + The country of Golconda 
is extremely fertile, and produces abundant crops of 
rice and other grain. Vines are very plentiful, and a 
white wine is made of the grapes, which are ripe in 
January. “The wet or winter season begins in June, 
and continues till January ; when the great heats com~ 
mence. But it is chiefly celebrated for its diamond 
mines, which are generally adjacent to the ridges of 
rocks running through the country. The principal of 
these mines are in the neighbourhood of Raolcondo, 
and Culloor, the last of which places is about 110 miles 
east of Hydrabad, .and is situated in the midst of barren, 
rocky plains, The diamonds are sometimes found scat- 
tered in the earth, within two or three fathoms of the 
surface; and in other places they are bedded im the 
body of the rock, at a depth of 49 or 50 fathoms. For 
a particular account of these mines, see Philosophical 
Transactions, vol. xii. or of the Abridgment, vol. ii. 
See also Mod. Univ. Hist. vol. vi.; Rennel’s Mem. of a- 
Map of Hindustan ; and Tavernier’s T'ravels, © (2) 
GOLD. See Cuemistry, p. 17, Gitorinc, GoLp-< 

Beatine, MrineraLocy, Money, and Wire-Drawine. 
GOLD-Begarine is the art of reducing gold to ex- 

tremely thin leaves, for the purposes of gilding. The 
gold employed for this purpose must be pure. It 
should be melted in a crucible, with a small quantity 
of borax, and cast into small bars, or thin flat ingots, Cast an 
about 3ths of an inch wide, and weighing two ounces ingot. — 
each. These are extended to long plates, by ron Y q 

e 
the 

them in a flatting-mill, until they become lengthen 
out like ribbands, and very thin. To effect this, 
ingot must be passed between the rollers a great num- 
ber of times ; and to correct the hardness which the re- 
peated rolling at ae produces, the metal must be oc« 
casionally anvealed, by heating it to redness, and suffer= 
ing it to cool gradually. ehh 

The rollers employed for this process should be of a 
most perfect cylindrical figure, and have a highly po- 3 

extensive . 

houses, to which, [= 
ee 
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surface. They should be of a large size, that 
‘may not yield or bend ; for the ultimate perfection 
ie gold leaf depends yery materially upon the pre- 

‘ with which eyery part of the ribband is reduced 
Be ual thickness. . Formerly the reduction was 
wholly effected by hammering: i course of time, a 
small hand flatting-mill was used to finish the work, af- 
ter a considerable extension had been produced by the 
hammer ; but at present the most improved practice is 
to have the rolling done at a flatting-mill, where, by 
following a similar process to that which we have de- 
scribed under the article Corina, a ribband can be pro- 
duced which will contain very nearly the exact weight 

uired for a given surface. The gold-beater gene- 

the rolling, shews his care in coming as near 
tothis as possible. Still much depends upon the good- 
ness of his machinery, and also upon the regularity of 
the ingots in the first instance. 

‘The moulds for casting the ingots should be made of 
cast-iron, and the internal surface rather concave, be- 
cause, in cooling, the metal contracts more in thickness 
at the centre than at the outside. The moulds are. 

ng. previously divided it rather accurately 
e pore will all be very nearly of an 

In order to beat out these 
ares to greater extent, they are made up into a par- 

cel of about 150, with a leaf of fine calf-skin vellum 
interposed between each square, and about 20 leaves 
extra at the top and bottom of the parcel. The vellum 
leaves are about four inches square, and the plates of 
an inch square are carefully laid in the centre. In or- 
der to retain the packet together, it is thrust into a 
case of strong cohen which is open at each end, 
so that it is only a belt or band, but sufficiently broad 
to cover the whole packet, except the two ends ; and to 
secure these, a second case is drawn over the packet in 
the opposite direction. By this means the packet is. 
rendered sufficiently firm and compact to bear beating 
with a large hammer of 15 or 16 pounds weight, the 
face of which is circular, nearly four inches diameter,!and 
so much convex as will make it strike more forcibly 
upon the centre of the square packet, and extend the 
small square plates cr dna f 

The beating is performed upon a very strong stool, 
or bench, framed to receive a block of marble, or other 
hard stone, which is about nine inches squareon the 
surface, and as heavy as can be procured ; the wood- 
work is carried up round the stone in the form of a ledge, 
rising on the two sides and at the back; and to the 
front edge is nailed a kind of apron, which the work- 
man takes before him, to preserve any fragments of 
gold which may come out of the packet. The handle 
of the hammer is very short, and the workman mana- 
ges it with one hand: he strikes fairly upon the middle 
of the packet, which he uently turns over to beat 
the opposite side, but this he does in the interval be- 
tween two strokes, without losing his blow. He keeps 
up a constant beating, and when fatigued with one 
hand he dextrously ges the hammer to the other, 
Ww. the hammer is elevated in the air, and without 
any loss of time or force. The packet is occasionally 
bent, or rolled between the hands, to loosen the leaves, 
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y orders this to be at the rate of very nearly 6}. 
ee to a square inch ; and the workman who con- 

. desired, which is generally 3% inches square. 
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and render the extension of the gold more free; and 
the packet is sometimes taken to pieces to examine the 
gold, and the centre leaves put at the outside, by which 
means the spreading of the gold will be equal through- 
out the packet... The beating is continued until the 
gold plates are increased to nearly the same size as the 
pieces of vellum; they are then taken out of the pack- 
et, and each cut, into four squares, by a knife drawn 
across them in two directions, This reduces the plates to 
about the same size as at first, andthey are again made 
up fora second beating, in a packet of about the same 
thickness as the former; but instead of vellum, skins 
about five inches square, prepared from the intestines 
of an ox, are interposed between each. The packet is 
made up in cases in the same manner as before descri- 
bed, The second beating is performed with a smaller 
hammer, .of about ten pounds weight, and is continued 
until the leaves are extended to the size of the skins. 
The folding of the packet must be frequently repeated 
during this beating, to leave the gold as free as. possi- 
ble between the skins ; because the leaves begin now 
to be very delicate, and are easily broken if the beatin, 
is not very carefully performed. The leaves are sprea 
be a cushion, and again divided into four, by means 

two pieces of cane cut to very sharp edges, and fixed 
upon a board crossing each other at right angles. This 
cross being applied upon each square 
upon it, will divide it into four equal portions, which 
are made up into a third packet of convenient thickness, 
and once more extended to the size of the intended 
leaves, which is about three inches, or three and a half 
square. In this state the leaves will be extended to 
192 times the surface which the plates had before the 
beating was begun. As these plates were each an 
inch square, and 75 of them weighed an ounce, the sur~ 
face of the ultimate leaves. will be 192 x 75 = 14400 
square inches, or 100 square feet per ounce. This is 
by no means so thin as they may be made, for it is 
very. practicable to extend an ounce to 160. square feet ;, 
but the waste arising from the great number of broken 
leaves, and the increase of labour, renders it of very 
little advantage to the gold-beater to reduce them toa 
greater thinness ; and to the gilder such thin leaves are 
less valuable, both because they make less durable work, 
and are so liable to break and waste in laying them on. 

The leaves when finished are put into small books 
made of single leaves of: soft panes folded, but without 
sewing, and the surface of the paper is rubbed with 
red chalk to prevent. the leaves adhering. Before put- 
ting the leaves into these books, they are taken one by 
one, with a pair of delicate pincers, out of the packet 
of the last beating, and spread out upon a cushion of 
leather, by blowing them flat; then to cut them all to 
the same size, a piece of square 
has four sharp edges of cane glued upon it. These 
edges being pressed upon the gold, cut it to the a 

e 
books are made up to contain 25 leayes each, and in 
this state they are ready for the gilder., 

The extension of the gold during the latter beating 
depends greatly upon the nature of the membrane or 
skin, which is interposed between the leaves. The prepa~ 
ration of these skins is kept a secret by the few indivi- 
duals who furnish them to the gold-beaters. Dr Lewis 
describes them as being made from the skins of ox-gut, 
stripped off from the large straight gut cut open. A 
RNG os, of these membranes are laid with the smooth 
sides together whilst in a moist state, and will adhere 
together: they are then stretched in a frame, and the 
fat and loose skin carefully scraped off, so as to leave 

Second 
beating be- 
tween skins. 

eaf, and pressed . 

Third beat- 

ing. 

Thickness 
of the 
leaves, 

board is applied, which citing the 

Preparation 
of the skins, 
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Gold-beat- only the fine exterior membrane_of the gut. After- effusion which babes been prompted to circulate against. Golde 

ing _ wards they are beaten between leaves Of soft paper to some of the inhabitants of the town, who had givenhim Gold 
6 il . absorb the grease, moistened with inftisions of strong offence. After several changes of fortune, he at fength, 

a ony spices; and are lastly dried and ‘pressed flat. Before engaged in practice at the bar of Venice; where he 
being used, they aré rubbed over with a pounce, com-' published an Almanack for the year 1732, and compo-. 
posed of plaster of Paris, which is rubbed strongly with sed 4 lyrical tragedy, entitled Seren which he af-_ 
a hare’s foot,'to prevent the gold from adhering to the terwards suppressed. ae? been obliged to leave 
membrane, which is very thin but tough; and so trans- Venice in aay he removed to Milan, where he be-. 
parent, that small print may be read through it. The came attached’ to the suite of the Veneta resident. 
skins will serve for beating séventy or eighty times; but Here he composed a short comic opera, called The Ve= 
at length the gold will not extend’ well between them. nelian Gondolier, which was peers and afterwards. 
It'is said in the French Encyclopedie, that their virtues printed among his works. He afterwards returned to_ 
may be again restored, by placing them between pa- Venice, where he employed himself in composing | 
pers wetted with vinegar or white winé, beating them pieces for the theatres. His Belisarius, a tragi comed 
for a whole day, drying them, and then rubbing them " was represented, for the first time, on the 24th of Jo-. 
again with the pounce. It is also recommended to vember 1734, and experienced a most brilliant recep- 
dry and press the skins every time before they are used. tion, having been repeated every day until the ath ‘of 

Gilt-leaf. “The Dutch manufacture a false gold leaf, which is 
made of brass covered with gold. The brass is reduced 
to a fine thin ribband, ‘by laminating in the same man- 
ner as'we have described for the gold. The ribband is 
then gilded by the wash gilding process, ‘and after. 
wards cut'up into pieces, which are beat out into leaves, 
by the same means that aré used for gold beating ; but 
the extension is not carried so far, because there is less 
inducement to make the leaves thin. 

It is difficult to distinguish this Dutch leaf from true 
gold when new, but it very soon tarnishes and wholly 
loses its colour, which’ renders it unfit for any other 
kinds of gilding than ‘those which are to be varnished 
over." (3. F.) 
GOLD Coast. See Guinea, 
GOLDONI, Cuar.és, an eminent Italian dramatic 

author, was born at Venice in the year 1707. He dis- 
played an éarly disposition for study, and could both 
read and write when only four years old. The peru- 
sal of the comic writers of his country was his favotirite 
occupation.” Of these, his father’s small library afford- 
ed him a considerable fund ; and he made it a practice 
to transcribe those passages which gave him most plea- 
sure. At the age of eight, he ventured to sketch a co- 
medy of his own invention. ~ 

His father having been called to exercise his profes- 
sion of a physician at Perugia, he placed his son at the 
college’ of the Jesuits there, where he studied grammar 
and rhetoric ; and his preceptors weré so highly plea- 
sed with his proficiency, that when he was about to 
leave the college, they offered him a situation in their 
Society, which he, however, thought proper to decline. 
He thence went to Rimini, to pursue his philosophical 
studies at the college of the Dominicans. But the dry 
dogmas of’ the scholastic philosophy had no attractions 
for the lively mind ‘of’ Goldoni, who thought himself 
much more usefully and agreeably employed in peru- 
sing the works of Plautus, Paveniee: ai Aristophanes, 
and in neta tee troop of comedians, who were then 
performing’ at ‘Rimini. At thé énd of their engage- 
ment, the players prevailed upon him to accompany 
them to Chiozza; Where his mother resided.’ His father 
was a good deal irritated at this foolish step, but soon 
became pacified; and intending that his son should 
embrace his own profession, he took him occasionally 
to visit his patients. “The son, however, showed no in- 
clination for the medical profession ; and it was then 
resolved that he should study law. With'this view, he 
was’ placed for some time as a clerk with his uncle, M. ” 
Indric, a respectable practitioner at Venice, and was af- 
terwards removed to the papal college in the uhiversi- 
ty of Pavia ; but inthe third Year of his studies, he was 
expelled froin the ¢ollege, in ‘consequence of a ‘satirical’ 

December. 
“Inthe spring of the following year, he accon 

the comedians to Genoa, where he married a lady ¢ 
that place. From this period, he continued to compos 
dramatic pieces for several of the Italian theatres, In_ 
the year 1742, however, he was induced to settle as an 
advocate at Pisa, and he appears to have practised for 
some time with considerable success ; but the theatre at, 
length seduced him from his legal pursuits, and he again . 
attached himself to a company of comedians. He ac-— 
cordingly returned to Venice, and continued to con 
pose for the theatres of that and other cities of I 
until the year 1761, when he received and accepted 
invitation to Paris. Here he furnished a number r 
pieces for the Italian opera; and even ventured, ; 
though a foreigner, after a nine years residence, to com-_ 
pose comedies in the French language. One of these, _ 
Le Bourru bienfaisant, experienced a very flattering re- 
ception, and was admitted among the number of stock - 
plays. He also attended some of the French princesses _ 
in the capacity of Italian teacher ; and besides some , 
presents in money, he obtained the grant of a yearly _ 
pension of four thousand livres. At the period of the. 
revolution his prospects darkened; his pension was _ 
withdrawn ; and after passing some years in Boyer 
and distress, he died in the beginning of the year 1793,. 
at the af 86. 

‘In private life, Goldoni appears to have been amiable, 
chearful, easy, and artless. As a comic author, he ranks. 
high among the writers of his age and country. Like_ 
Lope de Vega, he seems to have possessed an almost . 
miraculous fertility of conception, and rapidity of exe-. 
cution, In one theatrical season at Venice, he furnish-. 
ed no less than sixteen new comedies, besides other pie-. ; 
ces. He also composed a great number of operas, both 
serious and comic ; but of these he was. pring H+ 
indeed never thought them worthy of publication. His , 
admirable comic opera, however, entitled La B — 
Figliuola, set to music by Piccini, and first perform ( F 
in London on the 9th of December 1766, established 
the reputation both of the author and composer in this. 
country. sods alas. 

The works of Goldoni are very numerous. The most 
complete edition, it is believed, is that printed at vy 
horn in 1788-91, in 31 volumes 8vo. See Memoires de 
Goldoni, Paris and London, 1814 ; and Monthly Maga- _ 
zine, vol. Vv. (z ' oil 
“GOLDSMITH, O iver, was born in. the Pash 96» 

Forney, and county of Longford, in ireland. He was _ 
the second son of the Rev. Charles Goldsmith, a respec- 
table clergyman of the established church, Tis pe 
education was limited to reading, writing, and arithme 
tic, such as could be acquired from, the sch 

" 
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tc! GOLDSMITH. 
his native village, and might fit him for some mercan- 
tile mployment, But ng shewn, some marks of 

ius, it was at length resolved to. send him to the uni- 
ity ; and accordingly, having gone through the. 

studies, he was, admitted a. sizer of Trinity 
Late Fa fA 1744, While here, an unfor- 

tunate quarrel with his tutor, occasioned by, the isapeen 
; Sere SP ce Se the harshness of the other, - 

| his hopes of distinction, He engaged in a tumult, 
and escaped expulsion, only by, making a humble con 
fession, Nor, did he atone for such follies by fare eo 

eroderse eemning.. He was habitually i nit: 
he r-stood candidate for the usual. premiums, nor ! 
did he obtain a.scholarship; and it was not till Febru- 

1749, two years after the, rtime, that he was. 
i to the degree of Bachelor.of Arts. Having, 

t.his father, he was,taken under the protection of his: 
u Rev. Thomas Contarin, who had all, along, 
indeed, shewn him the utmost kindness, and who per- 
seyered in his, friendship towards him, notwithstanding 
the, most RaniP ag oyaRECiom shenerichllyondy, Gold- 
smith. He was at length, by this.worthy relative, sent. 
eg diobargts abpus she end of 1752, to study physic. 
lis attendance on the medical classes there was very: ir- 

regular ; his habits of heedlessness and folly grew-upon | 
him ; and his health, as well as his finances, was great- 
ly injured, by the dissipations in which he freely enga- 
ged. Having gone through  the.usual course of study, 
e set out for Leyden with the, consent of his uncle: af. 

ter tay bax: by the generosity of two friends at college, 
e freed from.an arrestment for, debt, contracted by 

his thoughtlessly becoming surety for a fellow-student. 
At Leyden he continued for a year, studying chemistry 
under Gaudius, and anatomy under Albinus ; but more 
heartily engaged in gambling, to which he was now uns 

iy addicted, than in the pursuits of science. Strip- 
all his money, he..determined to quit, Holland, 

to make the tour of Europe. He supported him- 
self by various means. Sometimes he had recourse to 
his musical skill, playing on his flute for what the peo- 
ple would give him ; sometimes his classical learning 
procured for him entertainment at-the monasteries ; and’ 
sometimes, by engaging in those public disputations, 
which were maintained in the universities and convents, 
he, was. so successful, as to be allowed a donation of mo- 
ney, a dinner, and a bed for the night. In this manner 
he travelled through Flanders, some parts of France and 
Germany, Switzerland, and Italy. It was while in 

“Switzerland, that he first cultivated his poetical talents, 
part of his beautiful see the Traveller having, been 
written there, as he himself tells'us. “When he was in. 
Italy, he received accounts of the death of his uncle; and: 
the pecuniary remittances failing him i of” hie he ng him in consequence 

‘was obliged to travel homeward.on foot. He 
landed at Dover in 1756, having spent about twelve: 
months in this strange and adventurous peregrination.. 
pi aie usher in an academy ; then assistant in 
a chemist’s laboratory; and at length commenced busi-. 

but almost. no fees. In 1758, through the 
indness. of | Dr Milner,.a dissenting clergyman, he was: 
rae physician to one of the; factories in India. 

equip him for that situation; (into which, after all, he 
never entered) he composed “ The Present State of Polite: 
Literature in Europe.” This work was printed in 1759+ 

it appeared, he. asa contributor tothe): 
M Re Review.; His, contract: with the editor was: 
= Say mee but it was dissolved by mu- 

onsent at the end of seven or eight-months.. His. 
; continued) to| bemarrows» While under. 

oa irk plasm, which procured for him plenty of © 
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arrest for debt, he 

May Sist 1761, he received his first: visit from the cele- 
brated Dr Johnson. Besides correcting and revising 
many. publications for Mr Newbery, he wrote: his Let- 
ters on English History, in: 2 vols. 12mo, which have: 
been by, mistake attributed to Lord Lyttleton, and other 
noble authors ; conducted. a Lady's Magazine ;' contti« 
buted:to.the “ Bee;’ and produced a:periodical paper’ 
called. «* The Ledger.” This last work was afterwards: 
collected into 2 vols. 12mo, and entitled the Citizen of 

, the World, It. is characterised) by fine sentiment, and 
exquisite humour. But: bis chief attention was bestow* 
ed,on The Traveller, which) he brought out in 1765, om 
which he intended to. build his poetical fame, and which* 
did :procure-for him: both high reputation; and’ consi-’ 
dgued pavement: His charming ballad the Hermit, 
recommended him to the Duchess of Northumberland, 
In}1764,. the famous: Literary: Club. was established ; 
Goldsmith. was one of its: first’ membersy and con+ 
tinued in it till his death, In’1768, his comedy of « The 
Good-natured Man” was first represented at Covent Gar 
den, and kept possession of the stage for nine oe ae 
And in the year following, he produced his fine and po 
pular poem of the “Deserted Village.” While =! 
ring these pieces: for the press, he undertook and coms: 
pleted his:** Roman History,” in 2 vols. 8vo,; and *his* 
‘ History of England,” in 4:vols.: 8vo,—works: intends! 
ed for the perusal: ofthe: young; and ‘certainly written? 
in an interesting manner,’ but almost:always superficial, 
and frequently inaccurate. The. History of England 
was finished-in two years, and herreceived for'it AD 
He was-employed all this time in literary efforts of an“ 
occasional and inferior: kind; such as prefiuces, intros 
ductions; and prospectuses. It was one of these that led” 
to, the publication of) the‘ History of the Earth and_ 
Animated) Nature,” a production entertaining and well: 
written, buteuntortunately abounding injerrors. He 
also wrote a‘ Life of Parnell,” of which Johnson speaks! 
in terms of high approbation. In preparing his ** Beau- 
ties of English Poetry,’ he introduced; inadvertently,’ 
an indecent tale ‘from Prior, which ‘blasted‘the  success~ 
of the selection, as:it was chiefly intended for the use of’ 
boarding schools, The life-of Lord: Bolingbroke; prefix- 
ed to that nobleman’s’ Dissertations on Parties, was the- 
production, of Goldsmith’spen, though his-name' was’ 
not affixed to, it in the-firstedition: When-the Royal‘ 
Academy. was'established; Sir Joshua ‘Reynolds’ proeu-* 
red for him the appointment of professor! of paren hin® 

,—an appointment without» salary or-trouble, but-" 
besa honiotisabblemunabusalit to him 

On: the, 15th March 1773, his':second comedy, * The* 
Mistakes of a Night, or She stoops to Conquer,” was.’ 
produced: ati Covent; Garden, was‘ received by the au« 
dience»- with great applause, kept’ possession of) the 
stage as.a stock play,:and-increased his literary reputa~* 
tion. A ‘scurrilous paper, occasioned by | his success, 
and inserted ina London:paper, so provoked him, that ' 
he went to: the: editor and-assaulted-him; bat the Docs - 
tor got himself severely bruised in the scuffle. He-was4 
led into this quarrel:by the officiousness ofa pretended 
friend.«. About this time, he wrote.‘ The Retaliation,” 
« The Haunceh of Venison,” and some other small pies > 
ees, which did not appear till after his-death. A great- 
project‘now entered ‘his mind ; it* was: An Universal’ 

| Dictionary: of Arts and Sciences.” ' He‘ had engaged his 
literary friends to: assist-himy and had actually prepared 
a prospectus of the work. But his plan was interrupted 

«by. a-fever, which terminated his ‘life’on the 4th of April” 
1744, He was privately interred in the Tenrple burial 

produced thatinimitable novel, the Goldsmith. 
Vicar of Wakefield, for which: he received £60. On == 
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Golf... ground. A marble monument was afterwards erect- 

—\~" ed to his memory in Westminster Abbey, between those’ 
of Gay and the Duke of Argyle, in the poet’s corner. 
The inscription was written by Dr Johnson, and -con- 
tains a very just though concise delineation of his merits. 
Asa man, he was constitutionally kind, but exceedingly 
improvident, and acted according to impulse rather than 

inciple.. As a writer, he must be regarded as stand- 
ing in the very foremost rank of the British classics. In 
both views, simplicity may be considered as his leading 
characteristic. (7) 

GOLF, is an ingenious field game, played with bats 
or clubs, and balls, and a favourite amusement in Scot- 
land. When or by whom it was firstintroduced, is not 
ascertained ; but we find, that as early as the fifteenth 
century, it was so much in vogue as to be an object of 
attention to the legislature. The parliament of Scot- 
land, assembled «under James II. in 1457, passed an 
act prohibiting golf and foot-ball, as being found to 
interfere too much with the acquisition of dexterity in 
archery, an accomplishment in those days of such conse- 
quence to the safety of the state. “ It is decreed and 
ordained,” says the act, “that the foot-ball and golf. be 
utterly cried down, and not to be used, and that the 
bow-marks be made at ilk (each) parish kirk a pair of 
butts, and shooting be used». And that ilk man shoot 
six shots at the least, under the pain of being raised 
upon them that comes not, at the least two pennies, to be 
given to them that comes'to the bow-marks to drink.” 
This shows that golf was -at that period known and 
much practised. And as in the former reign, viz. of 
James I, anno 1424, we have a similar act of parlia- 
ment, prohibiting foot-ball, without any mention being 
made of golf, we think the probability is, that golf was 
not then known :—certainly it was not much practised. 

In both the subsequent reigns of James III. and 
James IV. we have similar acts of parliament against 
foot-ball and golf. Under the first of these monarchs, 
in, 1471,,it is enacted, «* that foot-ball and golf be 
abused, (that is disused) in time coming; and that the 
buts be made up, and shooting used, after the tenor of 
the act.of parliament, made thereupon.” In the reign 
of James IV. 14.91, it is statute and ordained, “ that in no 
place.of the realm there be used foot-ball, golf, or other 
such unprofitable sports,” under the penalty of forty 
shillings. All these statutes: were evidently framed, 
not from a conviction that there was, in the manly and 
athletic exercises of foot-ball and golf, any thing inju- 
rious either to the health, the morals, or the loyalty of 
the subject; but because they drew the attention too 
much from the attainment of skill in martial exercises, 
at,a time when the situation of the country so eminent- 
ly required it, 

The ground over which golf is: played, is in Scot- 
Jand called links, and is usually a particular sort of 
sandy soil in the neighbourhood «of the sea-shore, its 
surface mostly covered with short close grass, here and 
there interrupted by breaks, pits, and inequalities. These 
interruptions are necessary to impart interest to the 
game, 
The track along which the players proceed, is deno- 

minated the course, and may be either rectilinear, or 
a figure of any number of sides. Holes are made in 
the ground of about four inches diameter, and at the 
distance of four hundred yards, or a quarter of, a mile 
from each other ; and the object of the game is to strike 
a ball from one of these holes into the next with as few 
strokes as possible... A game may be said to terminate 
at each of these holes, and their number is not limited, 
but depends on the nature of the ground. 
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and therefore, by the rules of the game, he is obliged — 

club; the accuracy required to keep the course, and to’ 

GOL 
- Balls are used of about uth of an inch in diameter, _ 

and weighing from 26 to 30 drachms avoirdupois. ay 
are made of strong alumed leather, and stuffed with’ — 
feathers.’ ‘The feathers are forced in at a small hole’ 

fortifi f horn befc ear ortified by a. piece of ho ore. A good player, 
the dig: 

different situations of the ball, and in different stages of | 
the game. bitin! a of ni at petted ae Fine ; 
mon or play-club, the spoon, the putter, eiron; 
but ret golfers have aah“ ora daian different sorts.) 
The common oe is used Aizr the — hg the, “ 
the 3 the , Ww in a Ow; iron, 
eis ak greedy or stones; and the putter, | 
when near the hole. hg Pe ore 
A match may consist of two or more players; but — 

no proficient at golf every plays in one exceeding four, © 
that number being allowed to be the most elegant and — 
convenient, Each party has a ball, and the rule is, _ 
that at the beginning of a hole or game, the player may__ 
elevate his to what height he chooses for the conveni- — 
ence of striking, and this is done by means of a little’ 
sand or earth, and is’ called teeing ; but after the first — 
stroke has been made, the ball must be played from — 
the spot where it chances ‘to lie. And whichsoever of — 
the balls ‘lies farthest back, or at the greatest distance © 
from the hole to'which the players are proceeding, must ~ 
be always played till it get before the other, = 

Thus, suppose A and B to be en in a match, — 
A plays off, and then B. A’s ball lies farthest behind, 

to. play again. is is called playing one more, or the 
odds. But A misses his ball, or sends it only to'so short 
a distance, that it is not yet:so near the mark as B’s, A” 
must therefore play a third time, and this is called lay 
ing two more ; and should it so ha’ , that{even at _ 
this stroke he does not get his ball laid nearer to the — 
hole than that of B, he must then play three more, — 
and so on. ‘ 5 ‘ off ane + 
When B then plays, he is said to play one off three; 

and if’ he plays acteonla time in order 4 fet before A’s 
ball, he is said to play one off two ; and if'a thirdtime, 
one off one, or the like. mae Rear we of Bats im 

lays first, again plays the odds. Butif when | red 
pe rnpee me off three, A: had been to play mes ' 
he would then have played two more, or three more, 
respectively. If the party consists of four, the rule — 
is the same, except that the two partners on each side 
play alternately. If the ball be struck into the hole — 
at the like, or an equal number of strokes on both — 
sides, the hole is said to be halved, and goes for eer g 
To play this game, will require more dexterity and 

practice than is commonly ined. But anideaof 
its difficulty may be formed by considering the small< 
ness of the object struck, compared with the ine 3 
of the circle described in the swing round with the 

‘ 

measure the force — in such a manner as to avoid _ a 
hazards and over-driving the ball when approaching 
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oo of the range; also the judgment requisite to 

‘ meer the most advan: club to be used in any 
riven situation of the ball; as well as the allowance to 

e made for the force and direction of the, wind when 
re happens to be any, and the nature and inequali- 
s of the ground, (x), 
GOMBROON, or Beyper Apassi, the Harmozia 

of the ancients, is a town of Persia, in the province of 
Kerman. It is situated in a barren country, on a bay of 
the gulf of Ormuz. The town is large, and the houses 
more commodious than in other parts of Persia. It is 
fortified with double walls, and is defended by the fort 
of Minah, which stands partly on a hill; and is divided 
into the upper, the centre, and the lower, forts. A 

river breaks through the hills, and forms a pass 
east, and its water, diffused by means of ca- 
es_as ditches to the fort. The country, for 
miles round, is covered with. villages, and 

i the neighbouring districts with grain and 
The cattle of the adjoining districts are sent 
great numbers to feed during the hot season. 
broon was formerly the first sea-port in Persia, 

it is still a place of considerable trade. The Eng- 
settled here in 1613. In wo ae Dteh pfollers 

ir example; and, upon the taking of Ormuz, 
in teas, Deana flockal, here in 
In 1759, it was taken by the French; but though 
the English factory was ards re-established, yet, 
from the heaviness of the expence, and the unhealthi- 
ness of the climate, it has long ago been withdrawn. 
Gombroon is now subject to the Imam of Muskat. The 

- customs amount to 20,000 rupees annually ; and for 
this, as well as the tribute of Minah, the Imam is ac- 
countable to the King of Persia. East Long. 56° 12’, 
North Lat. 27° 81’. See Milburn’s Oriental Commerce, 
vol. i. p.131; and Kinneir’s Memoir of the Persian 

Empire, p. 201. 
| GoM RA, one of the Canary Isles, is situated about 

six leagues S, W. from Teneriffe, and.is about 20. miles 
long, and 10 broad. The chief town. in the island is 
St ae or La Villa de la Palma, which stands 

_ upon the shore in the bottom of a bay on the south-east 
side of the island, where shipping is secure (from. all 
winds except the south-east. Ships of any. burthen 
may heave down and repair at the cove, hauling close 
to the shore, which is a high and perpendicular cliff. 
A battery, with several pieces of cannon, are placed 
on the summit, for the Nefence of the harbour... At a 
short “distance from the beach. the town commences, 
the principal street running straight inland. The houses, 
A a a of 150, are small and mean; the only 
public buildings are a church and a convent. It is sup- 
plied with good water. An account of the trade, &c. 
of this place, will be found under our article Canary 
Istes. Population 7000. West Long, of the harbour 
17° 7’ 45", North Lat. 28° 5’ 40”. ; 
GONDAR, the capital city of Abyssinia, is situated 

in 12° 34’ 30” North Latitude, and 37° 33’ East Longi- 
tude from Greenwich. It is placed upon a hill of con- 
siderable height, the top of which is nearly plain, and 
which is surrrounded_ on every side by a deep valley. 
The river Kahha, which comes from the Mountain of 
the Sun, runs through the valley on the south side of the 

| town, and the river Angrab, falling from Woggora, 
| surrounds it on the north and north-east. These two 
| rivers unite their waters at the bottom. of the hill, about 

@ quarter of a mile south of the city. The houses. of 
Jondar are constructed chiefly of clay, and the roofs 

are of : a conical form, covered with thatch. The princi- 

public building is the palace, at the west end of the 
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town, which is. said to have been built in the time of 
a remarry Sj masons from India,-and by such Abyssi- 
nians as had been instructed in architecture by the Je- 
suits, It had been originally a square building, four 
stories high, and flanked with square towers; but ha~ 
ving been burnt at different times, great of it was 
in ruins during Mr Brnce’s residence in Abyssinia. 
Some of the apartments, however, still exhibited proofs 
of their ancient magnificence. In one chamber the 
walls had been covered with plates of ivory, stained 
with stars of various colours; and in another the skirt- 
ing was finished with ivory, four feet from the ground ; 
and over it were arranged, around the room, three rows 
of Venetian mirrors, fixed in frames of copper, while 
the roof was formed of split painted cane, disposed in 
Mosaic figures, in the gayest style. There was still 
ample lodging in its two lowest floors, and the audience 
chamber alone was above 120 feet in length. Succes- 
sive sovereigns have built apartments by the side of the 
original edifice, which are formed of clay, and accord- 
ing to the fashion of the country ; but the whole-struc< 
ture, and these contiguous buildings, are- surroanded- 
with a substantial stone wall, 30 feet high, and the four 
sides of which are above an English mile and a half in- 
circumference, There are battlements upon the outer 
wall, but no appearance of embrazures for cannon ; and 
a parapet roof between the outer and inner wall forms 
agallery, by which a person can go along the whole, 
and look into the street. . In times of peace, Gondar 
contains above 10,000 families, or 50,000 souls. One 
of its principal manufactures is a kind of coarse carpet 
made of the wool of the sheep and hair of the goat 
dyed red or light blue. See Bruce’s Travels in Abyssi« 
nia, vols, iv. and v. 8vo; Valentia’s Travels, vol. ii. 
and Salt’s Travels. (7) 
GONG, is the name of an instrument used among 

the Chinese for producing loud sounds by percussion. 
It is a large circular instrument, somewhat resembling 
a tambourine, It is entirely made of metal, and has its 
face somewhat. convex. .The metal; which resembles 
bronze, bears numerous marks of the hammer in every 
part._A string passes though a hole in the rim, and 
when the gong is suspended by this string, it is beaten 
on the centre by repeated gentle strokes of a spherical 
mallet, covered with folds of woollen cloth, When it is 
properly struck, it emits an overpowering sound, which 
may be heard at more than the distance of a mile. 
Gongs are manufactured openly in Canton; and the 
largest kinds are made in one of the interior provinces 
of China, They are generally carried on a pole by two 
men, and beaten by the hindmost, and are commonl 
used at processions and at festivals, and alse for the pur- 
pose of regulating the steps of the soldiers. 

The metal of which the gong is composed is brittle, 
and very elastic, and has a granular texture. Dr Wol- 
laston found it to be quite malleable. at a temperature - 
considerably below that of red heat. He determined 
the composition of the metal, and having made a quan- 
tity of similar alloy, he mended. a crack in a gong be-~ 
longing to Sir Joseph Banks, and_ restored the tone of 
the instrument. 
vity,of the gong was 8.815, and that it consisted of 

Copper 78 
Tin 22 

100 

Dr Thomson found that its specific gravity was 8.953, 
that its thickness varied from one-fifteenth to one- 
twentieth of an inch, and that it was composed of 

@ondar, 
Gong. 

—_— — 

Klaproth found that the specific gras . 
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100.000 
~ Mr Murdoch has recently discovered not only the 
proper composition, but also the mode of manufacturing 
gongs; and in the course of his investigation has ob- 
tained several interesting results, which we hope to be 
able to communicate in asubsequent article. SeeGehlen’s 
Journal, Second Series, vol. ix. p. 408; and Thomson’s 
Annals of Philosophy, vol. ii. p. 208. 315, 316. 
GONIOMETER, from ywvie an angle, and wergew to 

measure, is the name of a class of instruments for mea- 
suring the inclination of one plane surface to another. 
As the principal use of these instruments is to mea- 
sure the angles of crystallised bodies, they were first 
introduced, and are now principally used, by mineralo- 
gists; although those which depend on the principle of 
reflexion, are of the most essential utility in many 
branches of physics, particularly in optical experiments. 

€ommon In our article CrysTattocrapny, p. 454, we have al- 
gaa ready described the goniometer used by Romé de Lisle, 

and M. Hauy, and invented by M. Carangeau, (see Plate 
CCXXIII. Fig. 34.) and in the same article we have 
given drawings and descriptions of the new reflecting 

iometers invented by Dr Wollaston and Dr Brewster. 
See Plate CCXXIV. Figs. 1. and 2. The present arti- 
cle will therefore embrace some additional remarks on 
the applicacion of the principle of reflexion, and an ac- 
count of some other goniometrical instruments which 
could not with propriety have been introduced under 
the head of CrysTaLLoGrapPny. 

The reflecting goniometers of Dr Wollaston and Dr 
Brewster were invented nearly about the same time, 
without any communication between their respective 
authors ; but though these instruments resemble one 
another in so far as they both make use of the principle 
of reflexion, yet they differ very widely in the applica- 
tion of that principle, and in the mode of measuring the 
angles of crystals, 

One of the advantages which Dr Brewster’s gonio- 
Reflecting meter possesses over that of Dr Wollaston’s, is, that the 
goniometers former is capable of measuring a hollow angle, such as 
by ke gone abc, represented in Plate CCLXXVII. Fig. I. and’2. 
Eeewter, ot one in which the crystal abc, Fig. 3. is imbedded 

in. a stony mass from which it cannot easily be detach- 
Pirate ed. The case represented in Fig. 2: is‘one which ac- 
ae tually occurs in measuring the angle-which the edge of 
8 1,% 3 the interrupting stratum, or crystallised’ vein of some 

specimens; of Iceland spar, forms with the surfaces of the 
rhomboid: The determination of this angle is of the 
utmost importance, and? is incapable of being measured 
by any goniometrical instrument with which we are 
acquainted, excepting that of Dr Brewster's. See Philo- 
sophical Transactions for 1815, p. 277. 

_ This goniometer will measure the angles of crystals 
with great ‘accuracy, and little trouble, if the surfaces 
are moderately smooth, and reflect the smallest’ quan- 
tity of light. When the surface has the appearance of 
being perfectly rough: and irregular, the oblique re- 
flection generally gives'a very distinct image of a ver- 
tical bar, when the image of'a horizontal line or of any 
other object could not possibly be obtained. It fre- 
goenuly happens, however, that the crystal does not re- 
flect sufficient light to form an image, or is so irregular 
in its surface, or is so inconveniently placed in the spe- 
cimen, that a variety of different contrivances must be 
adopted for measuring its angles. In a specimen of 
Allanite, for example, belonging to Mf Allan, the-cry- 
stals are situated in such a manner; that’ their’ angles* 
could not be measured by any goniometer: without’ 

A 

breaking eb soncrebaansitieelte “parts of the mineral, 
When the planes of the crystal are smooth, but un- 

polished, a small piece of parallel glass AB, Fig. 4. or 5 
any other reflecting substance, with parallel sides, is 
successively: upon the surfaces of the c 
CDE; the coincidence of the direct image of a rectili- © 
neal object with the image reflected piece of 
glass, is observed as before, and the angle’ in 
precisely the same manner. If the two surfaces of the re- 
flector should not be parallel, the aberration will be cors 
rected by reversing its position on the second surface 
of the crystal. 

When’ the ‘planes of the-etyitil are sovered Wide 
asperities which prevent the piece of glass from 
parallel to these planes, we mtist make ‘use of ther 
flector AB, Fig. 5. supported by’ three slender feet, and 
so formed that the r ing plane mn is © 
Jel to the plane op, passing through the extremities of 
the three feet. The three feet are then placed 
those points of the surface where there are no 
and the coincidence of the images is 
reflector : RE ee ee { 
the crystal, the coincidence images again: 
vel and thie le of the planes anesstted as before. 
As the surface \e crystal may always be broi seein 

be proper to have two or three of these ri 
veils of different sizes, and with their feet at 
distances, in order to accommodate themselves to the 
smooth parts of the crystal. Dae ote 5 th bd 
be fixed on each surface with bee’s wax, in 
presented in Fig. 6. where C is the erystal, and A, B Fig 
the two reflecting tripods. If the ae of the crys 
stal should prevent us from adopting either of these 
methods, which was the case in the specimen of Al-< 
lanite already mentioned, we must have recourse to 
the goniometrical mictoscope, which is intended to 
measure the angles formed by two lines when the eye 
is perpendicular to the plane of the angle. 
te we conceive the two surfaces of a crystal to be cut 

by a plane perpendicular to their common section, the — 
apparent angle contained’ by the two lines which form 

boundary: of the’section, when the eye is perpendia’ 
cular to the section, is evidently the inclination of the 
planes. But if the cutting plane is not 
to the common section, the apparent angles of the lines ; 
which form the vanes wo of the: orp besgeitheci 

an eye perpendicular, to it, 18 ev ly Fy 
ves Aha’ the real angle of the crystal, ording to the 
position of the cutting plane. If the observer, how= 
ever, places himself in such a manner, that the co 
mon section of the planes’ is: parallel to the axis of. 
eye, then the apparent angle formed’ by the ou 
lines of the section, whatever be the’ position of the 
ting-plane, is the real angle of the crystal. By placing 
the crystal therefore, in this position, in the 
the goniometrical microscope; whicly shall be hereafter 
described, and measuring the’ apparent’ angle formed 
by the’ bounding lines, we obtain, by a very simple 
process, the inclination of the planes. 

This will be understood’ from Fig. 7, in’ which ig 
ABCDEF is a crystal, ABC a section of it i 
cular to AD; and A 4 ¢ an oblique section. . Now, 
though BAC is the real angle of the crystal, yet, when — 
a ie ite bin me the oblique section Adc is viewed by the obs 
O; its bounding lines Ab, A’c are apparently coinci+ 

in the 
of 

ding, a drop of varnish or melted bee's 
wax may be placed round each of its feet. pen 9 

k 

Le 
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& dent'with the lines AB, AC, whose inclination is the 
real angle of the planes ; and , if we measure 

. bya instrum i ent, the it angle contained 
the oblique lines A 6, Ac, we obtain a measure of 

dle of tha'chystal ure Eo rr 

dangles is con r plane angles are first 
red with great accuracy by the goniometrical mi: 

croscope, or the angular micrometer adapted to a mi- 
croscope, and the inclination of the planes is deduced 

a trigonometrical formula. Whatever be the num- 
ber of plane angles which contain the solid ‘angle, we 

_ ean always reduce the’solid angle to one which is form- 
ed by three plane angles, and determine by the formu+ 

‘inclination’ of any two of them. Thus, if the 
‘angle at A, Fig. 8. is contained by five plane 
; and if it is required to find the inclination of 

planes’ ABC, ACD, we first measure the plane 
les CAB, CAD, and also the angle contained by 
lines AB; AD ; so that we have now reduced the 

solid angle contained by five angles, into one con+ 
_ tained by three e angles, CAB, CAD, BAD. 
-~ Legendre, in his Elements of Geometry, has given 

tet Pi egant solution of this problem by a plain con- 
struction ; and it is easy, from his ‘solution, to form an 
instrument for shewing the angles of the planes ‘with- 
out the trouble of ealculation. Thus let the angles 

. ‘BAC,;CAD, DAE, Fig. 9. be made equal to the three 
plane angles by which the solid angle is contained. 

_ Make AB”equal to AE, and from the points B,'E let 
fall the’ diculars BC, ED on the lines AC, AD, 
and let them meet at O. From the point C, as a centre 
‘with the radius CB, describe the semicircle BFG. From 

___ the point O draw OF at right angles to CO, and from 
___F, where it meets the semicircle, draw FC. The angle 

_ » GCF is the inclination of the two planes, CAD, CAB. 
In order to construct an instrument on this principle, 
to save the trouble of projection or calculation, we have 
only to form a ted circle BHEG, with three 
moveable radii, AC, AD, AE, and a fixed radius AB. 
The moveable ‘radii must have vernier scales at their 
extremities, that they may be set so as to contain the 
three plane angles which form the solid angle. Two 
moyéuble arms BG, EO, the former of which is divided 
into any viumber of equal parts, turn round the extre- 
mities’ B, E ; ‘and, <4 means of a reflecting mirror on 
their exterior sides, they can be: set in such a position 
as to be perpendicular to the radii AC, AD. \When 
this is done, the number of equal parts between € 
and O, divided by the number between B and C, is the 
fatural co-sine of the angle GCF; and therefore, by 
entering’a table of sines with'this number, the inclina- 
tion of the two planes will be found. 
“In order to obtain a more accurate result, however, 
‘we must have recourse to a trigonometrica!l formula. 
Let A, ‘Fig. 10. be the solid'angle, and let it be required 
to determine, by means of the three plane angles, the 
inclination of the surfaces ACB; ACD. Draw AM, 
AN in the planes ACB, ACD, and perpendicular to the 
common section AC ; join BM, DN. Then it is ob- 
vious, that the angle MAN is the inclination of the 
planes required, and that the angle BAD, which is an 
oblique section of the prism BM, will be equal to MAN 
when it is reduced to the plané AMN. By considering 
that the inclinations of the bounding lines of the oblique 
section of the prism, to the bounding lines of the per- 

icular section, are measured’ by the angles DAN, 
BAM, the complements of the two given lane angles 
SO MOL, x. PARTI. 
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CAD, CAB, we shall obtain, by spherical trigonome- 
try, the following formula : ae ot 

Sin. =_ = 

- BAD+C€CAD—CAB  «, BAD+4+CAB—CAD' 
Ry | Sin. “Bi . Sin. 7 

Sin. CAB) Sin. CAD 

Or, calling 2 the angles of the surfaces of the crystal, 
B, C the plane angles at the vertex of these surfaces, 
and A the other plane angle, then we shall have. 

Sin. ? ga Rad(Sin. sate . Sin. “+ 
2 A i 2 g 

* ' Sin. By Sin. C. 

a formula from which thé value of @ may be obtained 
by a very simple calculation. 
Let the angle BAD, for example, be 62° 56’, the 

angle CAD = 100° 2’, and the angle CAB = 106° 10’, 
then we shall haye, by the preceding formula, 

«Op 45 Sin. 28° 24 Sin. 34/ 39” 
Sin.? 9= Rad Sin. 106" 10” Sin. 100° 2” * 

- Now we have, 
Log. sin. 28° 24! - 9.6772640 
Log, sin, 34° 32’... :9.7584954 

19.4307594 

Add 2 Log. of Rad... 20.0000000 

39.4307594 
Log. sin. 106° 10’ . 9.9824774 
Log. sin. 100° 2’ . . 9.9933068 

19.9757842 

Krom Hse io 39.43807594- 
Subtract. . 199757842 

2 Log. sin. © . os 19.4549759 

Log. sino + ee) 967274876 
Q 

Hence>= $2° 16’ 18" 

.. and ? = 64° 32! 36” 
the angle of the surfaces:of the crystal. 
A goniometer, upon another principle, has recently 

Goniometer, 

Brewster's 

PLATE ~ 

CCLXXVLL. 

Burrow’s 
been invented by the Rev. E. J. Burrow, fellow of goniometer. 
Magdalene College, Cambridge. The following is the 
description of it given by himself: 

« BG (Fig am) is'a steel bar, of about ,*, of aninch 
square, chamfered off to the point B. On BG is taken 
exactly an inch; BA, and A’ is made the centre of motion 
of the legs DE and de, of which DE is also brought to 
a point at D tocorrespond with B. To the other end of 
these legs is attached by the pin F, a moveable qua- 
drant, passing through the bar BG at C, and graduated 
to read towards the side of the shorter leg de: The 
handle GH is made’to project on the opposite: side to 
that on which the legs move, that it may not interfere 
with the use of a brass degree divided into minutes, to 
be attached to the centre A upon longer radii. The 
leg AB is divided accurately into tenths, and the two 
nearest the point B into: twentieths, and these again 
into fortieths. The whole instrument is about four 
inches and a half long. 

Now if the crystal, the angle of whieh is to be mea- 
20 

Fig. 11. 
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Fig. 12. 

Brewster’s 
goniometri- 
cal telescope, 
Fig. 13. 
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sured, be detached, it is obvious, that, if an acute one; 
by applying it to the angle BAD, the vertical and equal 
angle EAC will be given on the quadrant ; if obtuse, 
by applying it to the angle*E and B, we obtain its su 
chosent EAC. But if the crystal be imbedded in the 
matrix, so that with the common’ goniometers having 
the moveable vertex, it is difficult to procure a mecha- 
nical measurement of the protruding angle, we take 
any distance from the vertex of the crystal measured 
upon the scale of tenths, &c.; and placing one point 
of the instrument, (ex. gr.) on « { ig. 12.) and the 
other on 2, soas to make the triangle a yz isosceles, we 
get upon the quadrant the angle which the base 2 z sub- 
tends at the radius one inch; and we have the side 
ty measured. As, therefore, when the object is given, 

j 1 

andl rad. 
tion cy: AB:: angle found: angle sought. And as the 

the angle it subtends, , we have the propor- 

‘whole radius is one inch divided into tenths, this pro- 
.portion is easily made in the head. 

The short bar is added for the better carrying of the 
‘quadrant; and renders the instrument useful in geolo- 
gical observations, to ascertain the inclination of stra- 
ta, This is done by hanging a small plummet to a hook 
at A, and having made the angle which it forms at BC 
a right angle, and moving the outer bars, till their u 
per line coincides with the stratum, the angle of incli- 
nation will be given on the quadrant.” 
We shall now conclude this article with the descrip- 

tion of a goniometrical telescope, and a goniometrical 
microscope, invented by Dr Brewster, and described in 
his Treatise on New Philosophical Instruments. 

This instrument is represented in Fig. 13, where TT 
is the eye-tube of the telescope, which carries the gra- 
duated circle AB, divided into 360 degrees. By means 
of the milled head which surrounds the e e-glass at E, 
this circle has a motion of rotation about the axis of the 
eye-tube, The vernier.V has likewise a motion round 
‘the axis of the instrument, and may be set to the zero 
-of the scale, when.the level L, fixed to the plane surface 
of the graduated circle, is adjusted to a horizontal line. 
On the same surface, parallel to the axis of the level, 
there are fixed two-screws, (one of them is seen at 5) 
.on which the arm DF may slide to or from the eye-glass 
E. This arm is bent into a right angle at D, and car- 
vies a frame, in which the small reflecting plane O, 
made of black glass, is fitted so as to have a rotatory 
motion about the axis ab. 

When an angular object appears in the field of the te- 
lescope, the arm DF is pushed backwards or forwards, 
‘till the mirror O is near the centre of the eye-glass, and 
it is then turned round its axis ab, by means of the le- 
ver f, till the observer, by looking through the éye- 
glass, and into the mirror at the same time, perceives a 
distinct reflected image of the field of view, and the an- 
gular object which it contains. The graduated circle 
AB. is then moved round its centre, till the reflected 
image of one of the lines which contains the angle is 
continuous with the line itself, and the degree pointed 
out by the index is noted down. The circle is again 
made to revolve till the image of the other line is con- 
tinuous with the line itself, and the place of the index 
is again marked. The arch of the circle intercepted be- 
tween these positions, is the measure of the angle requi- 
red. To save the trouble of reading off a second line, 
the vernier may be placed at the zero of the seale, when 
the first coincidence has been observed. 

In order to explain the theory of this instrument, let 
ABC, Fig. 14. be a plane angle seen in the field of the 
telescope, and MN the section of a reflecting mirror, 

838) GOR 
which moves along with the graduated circle. - When Got 
the side BC is in the same straight line with its image 
CE, BC is perpendicular to reoasagr reps d " 

evid bw 

the quate a angular motion of the mirror, in passing sin 
Son (MD tacones is at aieeeed iartionerin en 
formed at the centre O by AO and CO, but by the an- 
gle FOG, which is equal to ABC. This will be evi- 
dent from considering, that the lines AB, CB are pa- 
rallel to FO, GO, and that the same angle would have 

Q' 1s 
measure of the angle formed by the lines AB, 

) 

The goniometrical mi 
15, and is nothing more than 
ceding contrivance to a microscope. 
Journal, Jan. 1809, vol. xxii. p. 1. and 
tise on New Phil: Instruments, p. 97—106, 110. Mae 
GONORRHGEA. See Mepicine and Surcery. | 
GOREE, is an island in the Atlantie; on the west 

coast of Africa. It is about 80 leagues from Senegal, 
about 1 league from the Terra Firma of my erd, and 
about 3 leagues from that Cape itself. The island is 
about 800 yards long and 240 broad, and is surround- 
ed on all sides by inaccessible rocks, excepting ‘in one 
small place to the east-north-east, contained between two 
points, one of which is high and the other flat, and co- 
vered with a bank of sand. This place forms a natural 
and secure harbour, A late director of the island, M. 
de St Jean, erected . — fort, oe me 
discovered spri of good water, an nted av; 
of vegetables aad fruit trees. The ae cool and tem~ 
perate during the whole of the year; and the inhabi-~ 
tants are refreshed by alternate breezes from the land 
and sea. . ; 

This island was ceded to the Dutch in 1617, by Bi+ 
ran, king of Cape Verd. It was immediately strengths 
ened by Nassau Fort on the north-west, and afterwards 
by Orange Fort, a little nearer the shore. In 1663, * 
Admiral Holmes took it from the Dutch. In 1666, it 
was retaken by Ruyter; but:in 1677 it was taken, after 
some resistance, by the French under the Count D’Es- 
trées. The English took the island from the Freuchin 
1692, and restored it in 1693. Since that time, it con= 
tinued in the possession of the French with a few ins 
terruptions, and was guaranteed to them by. the treaty 
of 1783. It was taken by the British in the late war. — 
West Long. 179 24 45’, and North Lat. 14° 40/ 10% 
Those who wish for very particular information respect- 
ing Goree, may consult Prelong’s Memoire sur Goree, 
in the Annales de Chimie for 17938. : eis te 
GORITZ, Gonz, or Gorrrta, is a town of Germany, 

situated in a district of the same name. The town is 
handsome, and is picturesquely situated on the river Li- 
sonzo. A great numberof the houses are good, and be- : 
long to calle families. It has seven convents, nine cha- | 
pels, and a college. ‘The opera-house, though not very 
neat without, is elegant and commodious within. The — 
fort commands an extensive view over the surrounding 
country. On the north side of the town are eminences 
of moderate height, affording all the characteristicsiofthe — 

icripaisinliisdeataia liniocas ecdaetien ee)? a ae 
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finest Swiss scenery; while on the,south, the plain  diture of £5000. The following is an abstract of the Cone, 

~ country exhibits ail the beauties of an, [talian climate. - ulation of the town of Gosport for 1811. G 
The district of Goritz contributes annually along with Inhabited houses) . . 6 0. 4 «© + e+) 1489 gt 

Gradisca; an: insignificant town, 41,502 florins to the Number of families. . 0.040. + «6 «+ + 1614 

maintenance of the army. ‘The country produces wine, Families employed in trade . . . . + « 385 
- fruits, silk, and corn. ulation 12,000. ting Males 34. vayinsie onde aa! iyay, senarmwite oe tatu | 3483 

. GORLITZ is a town of Germany in Upper Lusatia, Females... 60. ee ee ee + 4805 

It is situated on the river Neisse. Besides thecathedral, Total population . . 7788 

there are two churches within the walls, and three with- See to the 

out.. The organ is reckoned the finest in Europe, next to 
that of Haarlem. The great spire, the chapel of St George 
cut out of the rock, the public library, and the collections 
of the Society of Sciences of Upper Lusatia, are worthy 
the notice of strangers. The mountains of Gorlitz near 
the village of Konigshayn, about 4 miles from the town, 
are of vast masses of granite ; on one of which, 
a lofty ite column has been erected to the memory 
of M. Von Schachman, the proprietor of Konigshayn. 
Numerous fragments ofgraniteare scattered around these 
mountains.. On the road from Gorlitz to Konigshayn, 
is situated the once celebrated holy sepulchre. | It is an 
exact ntation of that which was shewn in Pales- 
tine in the 15th century. The baths of Liebwerda, 
about five miles from Gorlitz, are generally visited by 
strangers. Gorlitz has long been celebrated as a flourish- 
ing manufacturing town. Cloth is fabricated here in great 
quantities ; and during the last 20 years, considerable im- 

vements have been made, particularly in the quality of 
article, by the attention which is paid to the breed of 

sheep, and the importation of Spanish rams. Linen and 
cotton stuffs ddaealameperbedictentionn here. Population 8500. 
- GOSPORT, isa seaport town of England, in Hamp- 
shire, situated on the west side of Portsmouth Harbour. 
This town, which flourishes particularly in times of war, 
consists of a principal street extending westward from 
the harbour to the fortification, with the obstruction 
only of the market-house, and of other streets. parallel 
to the principal one, and crossed by various streets of a 
smaller size. Different ranges of buildings stretch also 

the shore and near the fortification. Gosport is 
fortified on the land side by a line of bastions, counter- 
scarps, &c. which extend from Weovil to Alverstoke 
Lake. The king’s brewery and cooperage, with store- 
houses for wine, malt, and hops, are within the works 
on the Weovil side. The new barracks are also on the 
Weovil side. Gosport is a chapelry to the village of 
Alverstoke. The ch stands to the south of the 
town, in a well.wooded cemetery. It is a large build- 
ing, neatly fitted up. There is also here a Roman Ca- 
tholic chapel, and a meeting-house for the Dissenters, 
“who have an academy for the education of young cler- 

' gymen, under the management of Dr Bogue. ‘There 
are at Gosport several eharity-schools, an alms-house, 
and a large and airy work-house for the poor. The 
principal manufactures here are an iron foundery, and 
se breweries. A neat theatre has been erected at 

is town communicates with the sea by means of a 
large bason and canal, with extensive quays, where ves- 
= of pane or size can take in their stores, Ferry-~ 

ts are constantly passing and repassing across the 
harbour between Gosport and Portsinouth. 

Near Gosport is situated the royal hospital at Hasler, 
forthe reception of sick and w seamen, which was 
erected between 1746 and 1762. It stands within 400 
yards of the extremity of the point of Jand which lies 
to the west of the entrance to Portsmouth harbour. 
The front is about 567 feet long, and it has two 
wings, each of which is about 562 feet long. It can 
accommodate 2000 patients, and has an annual expen~ 

arner’s Topographical Remarks relating t 
South-western parts of ampshire ; and the Beatties of 
England and Wailes, vol. vi. p. 310. 

OSSLAR, is a large town of my ee situated 
on the river Gose. The magnitude of this town forms 
a very singular contrast with its population, which does 
not exceed 6000, the number of houses being no fewer 
than about 1500... The cathedral church of Gosslar 
is the only remarkable building which the town con- 
tains. It s the altar of Crothos, one of the dei- 
ties of the ancient Saxons, who sacrificed to it infants. 
It was brought from Harzburg, and is considered as a 
genuine piece of antiquity by the antiquarians of the 
town. It is a brass chest, perforated on every side, so 
that the flames could strike through to consume the 
victims which lay upon it. There is also here a Chris~ 
tian altar, encircled with large metallic columns. It 
was found at Harzburg, and is regarded as a monument 
of the heathen ages in Saxony. This town is celebrated 
for its excellent beer called Gose. There are seven dif- 
ferent species of it, the best of which is called Beste. 
Krug. It is a very spirituous drink, and tastes more of 
wine than of beer. There are here also manufactories 
for vitriol, paper, and fishing-nets. 

GOTHA, anciently Grimmestein, and afterwards 
Friedenstein, is a town of Germany in U Saxony, 
situated on an eminence near the Leine, which supplies 
the town with water, conveyed to it in stone canals. 
Gotha is one of the handsomest towns of Thuringia. 
The Ducal Palace stands on a height above the town, 
and contains a museum of natural history, a library, 2 
cabinet of medals, and a splendid collection of prints, 
paintings, geographical charts, and mathematical «nd 
wc er instruments. This excellent collection, which 
as been recently enlarged by that of M. Lichtenberg, 

has been long ago minutely described by Keysler. 
At that time the Ducal library consisted of about #0,090 
printed volumes, and 2000 manuscripts. The cabinet 
of medals, which is particularly valuable, has been long 
ago described by M. Liebe, in his Gotha nunmaria, 
and more recently by M. Schlichtegroll, in his Hisizria 
Numothece Gothane, Gotha, 1799. The Dueal Palace 
has recently undergone great rej Opto my particular. 
ly in the grand terrace, which has been compared to 

iat of Windsor. The English garden of the Duke is 
worthy of being visited, and the. small island, planted 
with weeping willows and birches, which contains the 
tombs of Ernest and Charlotte, the children of the reign- 
ing Duke. A column of granite, surmounted by an urn : 
of white marble, is placed near the tomb. The gar. 
den of the Duchess, containing the monument of Ma. 
_dame de Buchwald, and busts of Newton, Leibnitz, 
and Kepler; the buildings of the Orangerie; and the 
hotel of Prince Augustus, the brother of the Duke, are 
also objects of some interest.. The other public buildings 
are the arsenal, the two churches, called Kios/er und 
Neumarkis Kirchen; the last of which contains the tombs 
of several of the Saxe-Gotha princes; an hospital for 
soldiers, two-schools for the children of soldiers, a pub- 
lic college, a gymnasium with a good library, the pub- 
lic library, the house of correction, and an hospital for + 
widows, and another for orphans. 
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The principal manufactures in Gotha are those of 

woollen goods, ribbands, muslin, and porcelain, There 
are no fewer than six periodical papers published in this 
town. Near the village Siebeleben, about half a league 
from Gotha, upon the insulated mountain of Seeberg, is 
an excellent observatory, under the charge of Baron 
Zach, an able and active astronomer, Population of the 
town, 11,500. 1 (0 
GOTHA. See Swepen. 
GOTHARD, Sr,:Mount. See Aups, p. 575, 576, 

and 579. mets 
GOTHIC Axrcarrecturs, »See Civic Arcnitec- 

TURE, ‘p. 534, 652. } : : 
GOTHLAND. See Swepen. : 
GOTHS. See Certs, Denmark, SwevEN, Romp, &c. 
GOTTENBURG, or Gorunsore, is a sea port town 

-on the west coast of Sweden, and the second town in the 
kingdom.) This town is situated on the banks ofthe most 
easterly: branch of the Gotha, a large river which issues 
from the lake Wenner... About ten miles from Gotten- 
burg it divides into three branches, two of which are scon 
reunited, after passing a rock upon which the old fort of 
Bohus is situated. The other two branches discharge 
themselves, by separate mouths, into the sea, and form a 
large island called Hisingen. The town is nearly three 
miles in circumference, exclusive of the suburbs called 
Hoga, and is regularly fortified with a ditch and wall. 

Gottenburg consists of a principal street, called 
Great Harbour Street, consisting of houses three stories 
high, built of stone or brick, resting, upon piles, and 
covered with white plaster, the roofs being in 
‘concealed. - A canal on, the river Ham, crossed occa- 
sionally by wooden bridges, two. of which only are for 
carriages, runs along the middle of this street. . This 
street is crossed at right angles, by. North Harbour 
Street and South Harbour Street, and a few others ; and 
eae to it there are other streets'of inferior note. 
hese streets are ill paved with round stones, and have 

no side pavement. At the west end -of the town isa 
hitl about 100 feet high, wpon which are’ several streets. 
This part is called the upper town, and the other part 
the lower town. In the upper town, the rows of build- 
ings rise above one another like the seats of an amphi- 
theatre. The exchange, and the extensive building be- 
longing to the East India company, stand in the prin- 
cipal street. There are in this.town two Swedish 
churches, and a German church. In 1812, a very mag- 
nificent church was building with stones brought from 
Scotland. . 

The harbour of Gottenburg is about one-fourth of a 
mile in breadth, and is formed by two chains of rocks. 
Its entrance is defended by the small fort of New Elfs- 
borg, situated upon a rocky island, and garrisoned with 
250 men. 

Gottenburg formerly carried on a very great com- 
merce in herrings, but, for several years past, they have 
entirely left the coast, and the fishing has of course 
declined, Formerly, they obtained about 600,000 
barrels .of herring annually, of which they salted 
200,000 ; train.oil being .obtained from the remainder, 
at the rate of one barrel from 15 barrels of herring. 
In the year 1790, there -was exported from Gottenburg 
104,797 schips of iron in bars ; 9,033 schips of other 
iron; 1142 schips of steel; 36,900 planks; 195,482 
tons of salt herrings ; and East India commodities, con- 
sisting of tea, silken stuffs, cinnamon, rhubarb, sago, 
fans of bamboo, porcelain, &c. to the amount of 599,471 
rix dollars. A Royal Society of Sciences and Literature 
has been established here, and has published some vor 
lumes of its memoirs in Svo. 

$40 GOU 
The population of Gottenburg was in Avs 

; 15,000. BPOWEAS Hh es Sessa OS, ny 
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The country about Gottenburg consists of low preci- 

Denmark; vol. iipp. 300; Kuttner’s Travels through 
Sweden, &c. sect. vi.; ‘Thomson’s Tra in Sweden, 
chap. i.; and Intanp Navieation, for an account of 
the great canal of Trolhatta;. © 9205) 15 > line ina 
GOTTINGEN, or Gorrrincen, is a city of Lower 

Saxony, in the electorate, (now kingdom,) of Hanover, 
and principality of Calenberg. It is situated on the 
small river Leine, in longitude 9° 53’ east,:and latitude 
51° 82! north» lad .aties «hohe ap) oe 

The university was founded by George II. in theyear 
1734, and soon became one of the most celebrated and 
best uented seminaries on the continent. | It is be+ 
lieved to have suffered considerably during pays aia « 
sive occupation 6f Hanover by the French, and the mi- 
litary operations in the north of Germany, subsequent 
to the disastrous battle of Jena; but it will probably 
recover, in some degree, its former prosperity, under the 
present favourable circumstances, The university y 
sesses a noble library, consisting, it is said, of more 
150,000 volumes, a museum of natural history, an ob- 
servatory, and other institutions for the advancement of 
science. Connected with the ——- are the Royal 
Society, the Philological Seminary, and other scientific 
and literary institutions. Gottingen boasts of having 
cherished many. individuals, emment in different de- 
cae of learning ; among whom may be reckoned 

osheim, Michaelis, Mayer, Lichtenberg, Kastner, 
Biirger, Beckmann, Piitter, Heyne, Blumenbach, Mar« 
tens, and many others whose names are. familiar to 
those who are conversant with continental literature. 

The town contains about 12,000 inhabitants, inchu- 
ding the. ison and university. It was formerly a 
place of some strength ; but the fortifications have been 
demolished, and the rampart converted into a public 
walk. The woollen and hat manufactures are, besides 
the university, the principal support of the inhabitants. 

Those who wish for a more particular description of 
Gottingen, and more minute information on the subject 
of its literary history, may consult  Piitter's Versuch — 
einer Academ, Gelehrten-Geschichte von der Univ. 2 
Gottingen, 2 vols, 8vo. 1788 ;:and Rintel’s: Versuch einer’ 
shizz. Sockesk von Gottingen, Berlin, 1791, 8vo. (2) 
GOUDA, or Trercouw, is a town of Holland, advan. 

tageously situated on a branch of the Rhine, called the 
Issel, where it receives the Gouw. The town is well 
fortified, and has five gates; but it is principally cele« 
brated for the painted windows of its magnificent ca~ 
thedral. These paintings were executed principally by 
Theodore, and Walter Crobeth of Gouda, and they ive 
been preserved with singular care. The principal trade 
of the place consists in cordage, and tobacco pipes, and 
cheese. In the neighbourhood of.the town great quan= 
tities of bricks and tiles are made. Peuchet informs us 
that there were once in Gouda 350 breweries, which 
supplied with beer Zealand and a great part of Flan~ 
ders. This trade is now greatly dimi ah ” 
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eee ~ GOVERNMENT.. 
Govenwuens, in political science, sometimes signi- 

’ fies the act of carrying the yee archaea execu- 
tion ; sometimes the person, or persons who, as a 

yate branch of the constitution, are lawfully charged 
with that function ; and sometimes it imports the whole 

frame of the civil polity. In this latter and more com- 
prehensive sense, it is synonymous with constitution ; 

. apne eeeeeentes panpoee bere: to ean ploy de 
_ In endeavouring to simplify a subject so infinitely 
varied and complex, Aristotle and othen ancient writers 
have reduced all systems of government to the primary 
‘and elementary forms of Democracy, Aristocracy, and 
Despotism. Under the first, the whole body of the peo- 
ple are at once the sovereign and the subject ; laws are 
enacted by them alone, and the whole business of the 
commonwealth, whether it be the command of armies, 
‘the judiciary and ecclesiastical functions, negotiations 

_ with foreign states, or any other department of affairs, 
is transacted by officers appointed by them, and re- 

ible to their authority. Under the second form, 
ety are subject to the few,—on whom superior 
wealth, talent, and, it may be, virtue, have originally 

_ conferred power, and in whose descendants a still fur- 
ther accumulation of wealth,—ambition,—and the popu- 
lar sentiment in favour of illustrious birth, even where 
talent and virtue have no , have, by a natural and 
easy transition, confirmed it. Under a Despotism, no 
orders are issued, no measures adopted, no affairs trans- 
acted, but with an exclusive reference to the personal 

tification of the prince, or the security of his power. 
ws which, under a Democracy, are enacted by the 

‘people themselves, and, under an Aristocracy, by the 
nobles, as the rule of public and private conduct, and the 
measure of public and private —_ have no existence 
under a Despotism. The will of the tyrant is the sole 
law,--which, therefore, fluctuates every moment, and the 
people, their children, and their p: , exist only in 
subservience to his passions, his caprices, and his crimes. 

Modern writers, and particularly the President Mon- 
tesquieu, have regarded this arrangement of the ele- 

forms of government as inaccurate. Accord-~ 
ing to the well known division of that eloquent philoso- 

, these forms are, in like manner, three; the Repub- 
ican, the Monarchical, and the Despotic. Under the 

first, he comprehends the Democratical and Aristocrati- 
cal of the ancients ;. his description of which, as well as 
of the ic form, ds with theirs. The de- 

ipti the Monarchical form differs in nothing from 
that of the Aristocratical, except that, in the latter, the su- 
preme power is exercised by a combined plurality, but, in 
the former, by asingle individual. As in the Aristocrati- 
cal too, the administration of the nobles is controlled by 
the laws which they have themselves enacted ; so, in the 
Monarchical, that of the prince is restrained, however im- 
perfectly, by the rules of his own sovereign appointment; 
and this, asin both the Republican forms, constitutes 
the elementary difference between it and the Despotic. 

But, © ing to this eee the ancient ar- 
rangement is not so ly inaccurate, as incomplete. 
The arrangement. of Raden is precisely that of 
the Greek pale with the addition of the Mo- 
narchical form. @ inaccuracy, it would seem, is ra- 
ther chargeable upon him, since, in his enunciation of 
the elementary or simple forms of government, he li- 
mits, after the ancients, the number to three, whilst, in 
his description, he enumerates, (as they appear to us, ) 
four essentially different systems. For though he has 

combined the Democratical and Aristocratical forms un- 
der the general term republican, it is difficult to per- 
ceive in what sense the latter is more republican than 
the Monarchy of his enumeration. e character- 
istic difference, according to his own description, be- 
tween an Aristocracy and such a Monarchy, consists,in 
ra eatery in the one case, and, in the other, in 
the plurality ersons by whom the soverei wer 
is exercised. The people are absolutely excluded alike 
under both, from all share in the public authority.; 
alike under both, the concerns of the state, its interests, 
its , and its rights, are in no respect subject to 
their control or interference. In what sense therefore 
can these rights, interests, and concerns, or (which is 
here the same thing) the power by which they are re- 
gulated ard controlled, be denominated republican, 
when applied to the Aristocratical form, which will not 
be equally applicable to the Monarchical ? 

Whether this enumeration of the elementary govern- 
ments, as enlarged by Montesquieu, be complete, we 
shall not at present stop to inquire ;—that it is charge~ 
able with the inaccuracy we have alluded to, can scarce- 
ly, we think, be questioned. We rather proceed to ob- 
serve, (what must likewise be well known to most of 
our readers,) that the same writer, besides describing the 
nature of the different simpler forms of government, has, 
with no less elegance than, as it appears to us, sound 
philosophy, indicated the principle wpon which they 
chiefly depend for their respective support. 

Under the Democratical form, public virtue, perva- 
ding the hearts and cornluct of the whole body of the 
people, is the animating and sustaining principle. 
Every selfish and exclusive purpose must be relinquish- 
ed by the individual ; and his country, its glory, and its 
happiness, must take entire possession of his breast, 
Proud distinction for popular government! and happy 
the people among whom it is established, if the prin- 
ciple were'a sure consequence of the form! 
Under an Aristocracy, (and as a distinct principle is 

ascribed to it, we have here a further indication that it 
constitutes a fourth form, altogether different from a 
Democracy with which the celebrated writer we have 
alluded to, had classed it,) moderation, as well on the 

of the few who govern, as of the many who obey, 
is the principle. If, among the former, any individual 
aspire to an over-ruling share of power, a tendency to 
the Monarchical or to the Despotic form, immediately 
arises ; and if, among the latter, a sense of public rights, 
a spirit of patriotism, a disposition to interfere with the 
government, should appear, a tendency emerges in fa- 
vour of Democracy. 

Under the Monarchical form, the preserving principle 
is said to be honour. The word is abundantly vague and 
illusory, because the thing signified is commonly so also ; 
but here it seems to import, that each individual of a nu- 
merous nobility, (for a Monarchy, in the sense of Mon- 
tesquieu, implies a nobility,—no nobles, no king,) as well 
as the wholeorder considered as a separate body, and even 
each individual of the people, as well as the separate class= 
es of which they may be composed, are constantly actuat- 
ed bya jealousy fortheir respective and exclusive interests 
and consequence. Ever jostling in the pursuit of these ob- 
jects ; ever suspicious of mutual encroachments ; and, at 
the same time, alike intent upon securing a portion of the 
royal favour, through one or other of the many chan- 
nels in which, in a Monarchy so nearly absolute, it al- 
ways abundantly flows, they become at once the vigilant 
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instruments of their own controul, and the vaineglarions 
yet submissive dependants of the soyereign, Without a 
“suffrage in the enactment of laws, and deriving from the 

constitution little power of restraint over the direction 
of affairs, they are almost necessarily unconscious of any 
principle of a pure and disinterested patriotism, The 
envied distinction of the prince’s approbation,—prefer- 
ment, emoluments, honours, become the chief incitement 
to their public exertions: and if thus they are not the 
legitimate objects of moral, approbation, they often 
achieve deeds at once illustrious in themselves and be- 
neficial to their country, as the proper means of ac- 
uiring the royal distinctions to which they aspire.— 
he government which has been so lately annihilated in 

France, as well as the more ancient monarchy, and se- 
veral of the other governments of the continent of Eu- 
rope, sufficiently illustrate and justify this description. 

Fear, on the part of the people, is the dismal princi- 
‘ple by which a Despotism must be maintained: nor 
need any thing further be added to indicate that system 
of sanguinary and incessant cruelty, which, on the 
of the prince, becomes necessary to uphold his unhal- 
lowed empire. 

These observations, as well on the primary forms of 
government, as on the principles on which they chiefly 
depend for their maintenance, are elementary, and 
could not with propriety, in a work of this nature, be 
passed over in silence. But, in contemplating the sub- 
ject further, we are at a loss to determine under what 
particular aspect to regard it. When the various com- 
binations of which these primary forms are susceptible, 
both with one. another, and with their respective prin- 
-ciples, are considered ; the infinite varieties in the mo- 
dification of the most simple as well as complex system 
of government,—arising from a narrower or more extend- 
ed territory,—from insular or continental, maritime or 
inland situation,—a thinly scattered or crowded popu- 
lation,—the religious ceremonies and dogmas of the 
people, and the nature of their ecclesiastical establish« 
ment,—the constantly progressive or retrograde state 
of their morals, manners, and intellectual habits,— 
their warlike or peaceful, commercial or agricultural 
genius,—-the character of the political institutions of 
the neighbouring states with which they have their 
principal. intercourse,—the accidents of talent or imbe=: 
cility, disinterested purpose or selfish emolument. and 
aggrandisement, which may influence alike the conduct 
of the executive and legislative members of the govern- 
ment,—and the innumerable other circumstances which 
conspire to the same infinite variety of modification,— 
Span is bewildered in the complexity of the subject, 
and finds all attempt at detail utterly overwhelming and 
impracticable. To deduce, with any degree of exact- 
ness, the particulars which truly and accurately cha- 
racterize even the most celebrated governments of an- 
cient or of modern times, would bean undertaking suf- 
ficiently appalling from its magnitude, and sufficiently 
hazardous from the obscurity in which the information 
to be derived on such subjects seems inevitably to be 
involved. Nay, to attempt a clear and satisfactory de-~ 
lineation of our own government, om the nature of 
which full and accurate information might be supposed. 
to be the most accessible, would be bold, perhaps pre- 
sumptuous. For how has it fluctuated, by a thousand 
munute or more extensive gradations, throughout the 
‘greater period of its history ! and though, since the days 

GOVERNMENT. 
of William III. it. has acquired a more balanced mo- 
tion, and assumed an infinitely more lar and ma- 
jestic form, yet how great the diversity of which 
it is composed ! how varied, and often delicate, the ma« 
chinery by which it is impelled! and how numerous _ 
the interfering considerations necessary for giving it a 
safe and steady direction!* =, tatant 

But amidst a speculation so complex and embarrass= 
ing, some general views present themselves of a more 
manageable nature, and of a universal and paramount 
interest. Of these, an investigation of the rule by 
which the legitimacy of all rnments shall be tried, 
which shall serve at once as measure of lawful au« 
thority on the part of the sovereign, and of obedience 
on that of the people, seems the most i Itis 
a subject unquestionably of some delicacy, but infinite. 
ly less so than, in some countries, the mercenary parti« 
zans of usurped power,—and, in others, the mistaken 
and narrow-sighted zeal of many sincere friends to or= 
der,—would represent it ; whilst the advantages to lis 
berty of preserving it constantly in the public view, are’. 
incalculable. Under arbitrary governments, such dis- 
cussions (when, indeed, they can be avowed at all) are 
justly alarming to the existing authorities; but un- 
der a constitution like that of Great Britain, they are 
its worst enemies, and but little acquainted with its real 
nature, who would regard the subject as dangerous. 

In pursuing this inquiry, we will avoid, as much as 
possible, the metaphysical abstractions of mere general’ 
reasoning. We will endeavour, rather, to consider the’ 
subject through the medium of some of the principal 
events in the een of our own government; and with’ 
these we will at the same time combine, (whilst we. 
shall take care to indicate sufficiently our own senti- 
ments, ) the opinions which the nation at large, as well 
as some of the most distinguished individuals in it, have 
from time to time entertained on a topic so interesting. 
We shall thus, besides blending historical fact with the 
less edifying deductions of bare ora rg ae 

the political br of sent also the outlines, at least, 
our literary history. 

Except the close of the eighteenth century, no period 
in the British history appears to have been more ahs 
ductive of political discussion than about the time of the 
civil wars, in the reign eae ¥ Before that pe- 
riod, political inquiry bad made little progress among: 
the ound Onpaine claims to the crown had di« 
vided their efforts in favour of. the different eompetitors,’ 
and changes in the religious establishment had very’ 
deeply engaged their attention; but no question had 
arisen calculated to lead the public mind, by an a 
and obvious connection, to an investigation of the R 
ginal principles upon which all government is founded, 
or to a comparison of one species of government with 
another. The two Houses of Parliament were the only 
place in which political discussion was at all to he 
found; and, even there, it had scarcely ever dared to 
trespass the safe boundaries prescribed to it by the exe= 
cutive authority. A few speculative and learned men 
alone had indulged in inquiries of this nature To them 
exclusively the fragments of political science: which 
the general ruins of antiquity presented, were accessi- 
ble; and, fired with the seemly ideas which these had 
excited, they were naturally led to emulate their own 
conceptions of the superstructure. The performances, 
however, which some of these men thus produced, were 

* We could not. with propricty, under, this general article, have introduced even. the outlines of our own government, the theory of. 
which, the more it is studied cannot fail to be the 
and, for still more detailed information, Black 

more admired. The reader may consult the more.appropriate article, ENGLAND, p. 25. . 
st. Comm. b. i. 3° Montesq. De L’ Esprit des Lois, 1. xi, & G. &6 5 a De Lolne, For 

ssher individual governments, see their appropgiate articles, SPARTA, ROME, &e. 
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semblance to’ it. 

either expressed in a language with which the people 
were utterly unacquainted, or conceived in so subtle 
and scholastic a manner as was little fitted to engage 

But in proportion as the disputey between Charles 
~ and his parli drew to a crisis, in p ion were 

s of the people directed to a bolder range of 
political discussion. At first, the limits of the prero- 
gative formed the only subject of in we By degrees, 
as the fortunes of Charles darkened, the circumstances 
which constituted ‘a total forfeiture of the throne began 
to be examined. And at last, when the sovereign was 

and the peers voted useless, the question 
assumed the broadest form of which it was susceptible, 
‘The er now was into the best form of civil polity ; 
and in this enquiry, the whole extent of political science 
was dev to the people. 
That all lawful authority was derived from them, and 
was co-existent only with the just and impartial admi- 
nistration of it, were considerations of no mean im- 

and accordingly received a share of the pub- 
attention; but the opportunity was now arrived 

when the British people, freed from their ancient go- 
vernment and all its deformities, might, as they con- 
teived, erecta new s re which, while it se- 
cured their own and ‘their descendants felicity, might 
for ever serve as a model to the rest of mankind. On this 
wider subject, therefore, every mind was occupied. All 
other conversation was naturally without interest. Every 

_ press was employed in furnishing the various publica- 
tions which might inform the ignorant, convince the 
doubting, or excite the enthusiastic. The blemishes of 
the former —— needed no exaggeration from 
the pen of the political writer, to create a general ab- 
horrence of every form of polity which bore any re- 

The people themselves had too re= 
cently felt its imperfections, even while its administra- 
tion was yet unexasperated by opposition,and had smart- 
ed too severely under the consequences it admitted 
when its chief magistrate chose to be offended. The 
most opposite form, therefore, was the most favourite, 
Every publication, accordingly, consisted either of ar- 
-guments in support of a democracy, or detailed some 
new and rival plan of government for the approbation 
and choice of the people. Nor in this competition of 

lative politics, then deemed so glorious, do we 
nd such names only as are ever ouly to serve the 

s of ambition, or of avarice. Warmed with 
the love of ancient liberty, and proud to avow their 
admiration of’ it, the fairest schemes of republican go- 
vernment, and the strongest arguments in su of 
it, which the minds of a Harrington and a Milton could 
devise, or their energetic eloquence recommend, afford 
interesting specimens both of the manner in which the 
public mind was then occupied, and of the ability em- 
ployed in giving it a direction. 

ut these delusive prospects soon disappeared. The 
of establishing a republican government became 
fainter and fainter; and with it, those. schemes 

which had been so eloquently detailed, and so fondly 
contemplated, quickly fell into neglect: The views of 
Cromwell, which had always been suspected by some, 
now began to be understood by many ; and the vigor- 
ous administration by which he confirmed his usurped 
power, by and by convinced the people that they still 
oer a monarchy in ev thing but the name. 

death of the Protector, and the incapacity of his 
son, ve the’nation in all the miseries of anar- 
chy. partizans of the royal family were not slack 
to improve the o 
their efforts, an 

portunity they so much desired. By 
the concurrence of a full tide of cir- 
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cumstances, the proscribed monarch was received into Govern- 

om, without any limitation of ment the bosom of the ki 
his authority, and with an ardour of popular affection, 
proportionate to the interruption it had suffered, and 
to the calamities and confusion to which the nation had 
been exposed, 

It was accordingly during the reign of Charles II, 
that the public mind seems to have been disposed to 
admit the exercise of the royal betty goes in as unli« 
mited and dangerous an extent as ever been pos« 
sessed by. any former monarch. Still smarting under 
the desolating consequences of the civil wars, and still 
remembering the odium with which they had re; 
the tyrannical, though energetic, administration of the 
Protector, it is not surprising if the le began to 
indulge the opinion, that an guccenielen rerogative in 
the crown was n to order and government. 

The court does not seem to have been insensible to 
this favourable state of men’s minds for promoting its 
views. The nation, it was easy to ive, had now ac« 
quired a taste for political speculation. which it would be 
more practicable to lead in a safe or advantageous course, 
than altogether to obstruct. And though the reign~ 
ing monarch had little reason to apprehend any imme- 
diate opposition to his power, yet a theory in support 
of it, would at once gratify the public mind, and might 
lessen the chance of future resistance. There was now 
no demand for plans of government. These had had 
their day. They had fallen into neglect with all, and 
contempt with many. Monarchy, the resumed, uncon 
trouled’ monarchy, was the idol; and nothing was 
wanting but a systematic detail of the justice and ra- 
tionality of the principles upon which it rested. - 

About this time, ea several writers appear 
ed who, either ‘hired immediately by the court, or 
impelled by general hopes of reward, endeavoured te 
perform so acceptable a service. Among these, the 
most celebrated was Sir Robert Filmer. His book, en- 
titled Patriarcha, seems to have been by far the most 
daring and specious attempt to assign a legitimate and 
rational origin to absolute monarchy. It was daring, 
not so much because it was an express and avowed en-~ 
deavour to establish that form of government in exclu~ 
sion of every other that had ever been set up in the 
world, but'to establish it upon the basis of a divine ap- 
pointment ; and it was specious, because the mode of 
argument, and the style of writing adopted, were such 
as, in those times, were likely to make considerable 
impression,—the former being chiefly, or altogether, 
founded in texts of scripture, and the latter made up 
of expressions sufficiently vague and unmeaning to 
elude detection in an age when literature was yet but 
little diffused, or accurately studied. If not the first 
to assert the jus divinum of kings, Filmer seems to have 
been the first; at least, who ventured to account for its 
origin, to devel its nature, and to establish it avow- 
edly and expressly, upon the basis of argument. 

Aware of the futility of that sort of reasoning which, 
while it founded the legitimacy of the sovereign power 
in the general or providential arrangements of the Su- 
preme Being, would at the same time have justified 
every form of government, and even every species of 
crime, (since these also fall out, or are permitted in the 
general arrangements of Providence), Filmer had re- 
course, if not to a more logical, at least to a more spe- 
cious, mode of argument. Texts of scripture. he con- 
ceived, could be found, in which might be traced the 
legitimacy of modern kings to the appointment of God 
himself at the creation of the world. If so, his object 
was accomplished—infidelity in that age not having yet 
dared to erect his unhallowed standard among the people. 
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Filmer accordingly maintained that God, at the crea- 
tion of Adam, endowed him with a right of fatherhood, 
(as he termed it), absolute and unlimited; or, in other 
words, with a right of arbitrary: dominion over all his 
offspring. _ Second, That he was endowed in like man- 
ner with a right of absolute dominion over.Eve: “ Thy 
desire shall be unto thy husband, and he shall rule over 
thee :”—-in which text he seriously assures us we have 
very expressly, the original grant of monarchical go- 
vernment. Third, That the whole material globe, with all 
the brute creation, was his property by right of donation 
from the same Almighty Being. And, fourth, That these 
rights, upon Adam’s death, descended to his next heir ; 
that thence they descended, in direct succession, to the 
patriarchs; and from them, in similar succession, to mo- 
dern kings. These principles he partly asserted, and 
partly endeavoured to prove, sometimes by producing 
garbled passages of scripture, and sometimes by giving 
to other passages an unlimited, or, as it would seem, a 
sophisticated meaning. 

It would be frivolous to occupy much time in exa- 
mining a theory so ridiculous... It could scarcely, one 
would think, have drawn the attention of the Sidneys 
and the Lockes to its refutation. Yet however easy 

. the task, it will not appear unworthy even of such men, 
when we consider the bias of the times, and the im-~ 
pression which Filmer’s book a ‘to have made 
upon the public mind. The philosopher and the pa- 
triot felt alike indignant at the insult which had been 
offered to their country ; and the employment of their 
talents upon a subject so far beneath their powers, they 
deemed a sacrifice well due to public virtue. 
As Filmer had found it expedient to have recourse 

to the standard of public faith: for the arguments by 
which he had supported. his system, so the writers to 
whom we have just alluded, found it necessary to resort 
to the same standard for the arguments by which they 
were to overturn it.. They denied that there was any 
text of scripture that asserted a right of absolute father- 
hood, or-unlimited paternal jurisdiction in Adam ; but, 
on the contrary, maintained, that neither Adam, nor any 
other man, ever had a right to any further paternal ju- 
risdiction than was necessary for the protection, im- 
provement, and welfare of his children, during those 
years of minority when they were unable to protect, 
improve, or provide for themselves ; and that this pa- 
ternal jurisdiction was more properly termed parental, 
since it implied duties that belonged equally to Eve, 
and_every other mother, as to Adam, and every other 
father,—the nature of the duties requiring such com- 
mon jurisdiction. Second, The jurisdiction granted to 
Adam over Eve, could not be understood to mean a po- 
litical.juvisdietion, or the right of life and death; but 
merely such a right of control as, in matters regarding 
their common interest and-property, would enable the 
husband, in the event of opposite opinions, to decide, 
and so prevent that) endless contention which would 
arise had no superior authority been conferred upon 
either. | Third, As the donation which God is said to 
have given to Adam of the earth, with all the animals 
upon It, is nowhere to be found in scripture, so, had it 
been given, it could not have been absolutely and 
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exclusively, but only so far as his own use might re« 
prep rf tert absurd to supose that God would 
give to one man an exclusive right to what, from its ex 
tent, was infinitely beyond his er ofenjoyment, and 

would, at the same time, call other ‘rational: ae 

existence, who should be at this favoured person’s mer- 
cy for a foot of round to stand upon, or a morsel of 
food to support life. But fourth, Although Filmer had 
succeeded in establishing these premises, it did not fol- 
low that such absolute rights were to descend to his neat 
heir. If it did so follow, who was his next heir? for God ; 
has neither by scripture, nor by human reason, cose Pe 
out a natural and invariable line of succession in theper= _ 
son of any individual. however this also, it was _ 
still incumbent on Filmer to shew, not only that the pa- 
triarchs possessed this absolute authority; and that they _ 
possessed it from Adam through this invariable line, but 
that it has also come down from them to modern:kin 
through the same invariable line,—an. attempt, whic 
only requires to be stated to evince its e * 
But still granting even this extravagance, there must _ 
be only one legitimate monarch in the world, only.one 
king a eigenen divino derived in this direct line _ 
from Adam, and all, the rest must:be | and-ins 
terlopers, against whom every honest man and sound _ 
Christian should raise his arm, never to be pacified tilk — 
all the nations of the globe should be reduced tothe ars — 
bitrary and exclusive dominion of this lineal descend« 
ant, and true heir of Adam ! ec 

. - Ww way 

These writers having thus demonstrated. the absurdi-- 
ty of this theory. jure iuino-of Sin/Robert Filmer, they 
conceived it necessary to substitute another, more 
ly to liberty, and more consistent with truth. » They 
proceeded, accordingly, to point out what they 1 ' P 
as the only foundation and just limits of legitimate go- 
vernment ; and this; they maintained, was the consent 
air re 

Otek e consent of the people, they contended, is ne- 
cessary to all legitimate government, seems not to admit 
of argument; for the very notion of such a government 
implies the notion of a contract between those that go- 
vern and those that obey. By what other right, or upon 
what other foundation, can any form of government. 
which is to be regarded as) legitimate, that is, bindit 
upon the sera preserve and obey’ it, poeitnease 
ginally established; or afterwards exercised 2 Various 
other foundations of legitimate government indeed, have 
been pointed out and detended ; but all ofthem appear 
to be sufficiently irrational. The doctrine of the mght — 
of conquest, where such conquest has been occasioned 
by the repeated and rs og hostility of the part 
conquered, is perhaps the least exceptionable. But be 
sides that the arbitrary form of government } 
in consequence of conquest, invelves the innocent with 
the guilty, it is a punishment disproportionate’to the 
crime. The victor, in such a ease, has no- other right 
than to indemnify himself sufficiently for the injury he 
may have sustained, either by former provocations, ox 
the actual war. He’ can only demand compensation for — 
the past, and security for the future. And this he may, 
in most instances, sutliciently obtain, by making it a lo- — 
sing bargain to his enemies to offer him injury. This 

« 
( ' , . 

. ™* As Filmer appears to have been the first, if not to suggest the doctrine of absolute monarchy jure divino, at least the systematically to explain and argue it 
government, seems to have been the fi 
bratetl Discourses of Al 
to the public by Mr Toland till atter Locke’s Treatise 

first. avowedly and 
3.80 Mr Locke, if not the first to suggest the consent of the people, as the only foundation of ae 
rst who entered, at any length, into a deve-opement and defence of the principle. For although the 

ge'non Sidney were written previously to Mr Locke's Treatises, and embrace the same principle, yet they were not 
s had appeared, and accordingly do not seem to have been known to that phi . 

| We may here observe, that the opinions of the Tories approximated tothe extravagance of Vilmer’s system 3 those of the: Whigs tonsis eda it would seem, of most, of the reasonings and inferences of Mr Locke’s. —We may add, that, by the people, Locke and his followers evidently 
meant the nation at large, 

class of men, who, in every 
industrious, and fortunate, 

in con(radistinction to the sovereign magistracy, of whatever nature that may be ;—not that needy and di te 
country, and most of all under the freest constitutions of government, are always — opposed to the orderly, 
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Joss indeed, must be proportionate to the circumstances 
ofthe case ; but no case can be figured, where it ought 
to amount'to absolute authority on the part of the con- 

‘or; ‘that is, to slavery on the part of the people. A 
arnaptives taken insactual war may be reduced to that 

- unhappy state, where the law of retaliation, and only 
where such law demands it; but no national offence 
ean‘infer the punishment of national slavery. tis pos- 
sible to imagine cases, where ret the future may 
require the conquered to submit to the government of 
the con 3 but such government cannot be /egiti- 
mate, unless it be as free as is compatible with that se- 
curity. : 
| Tt would seem, therefore, they argued, that the doctrine 
of the consent of the people, as forming the only founda- 
tion for legitimate government, requires only to be suf- 
ficiently explained, in order to be acknowledged. 
| This consent they conceived to be of two kinds. 

First, that which is implied in consequence of certain 
acts of the people; and, second, that which is direct, 
and expressly conventional, 
» First, The greater part of the governments, as well 
ancient as modern, to which the epithet of legitimate 
can with any propriety be appli » have been of the 

_ first description.. They have all been originally con- 
stituted, and afterwards exercised, in consequence of the 
implied consent of the people ; an implication by no 
means doubtful in its nature, or feeble in its convention- 
al effects ; but, on the contrary, more erally, as well 
as more powerfully binding, perhaps, a that consent 
which is direct and express. ; 
- These governments have been the same in their ori- 
gin, and similar in the first periods of their progress ; 
but, for the most — sufficiently varied in subse-~ 

and concluding eras of their history. At first, 
e savage who roamed the desert, was at once. the: fa- 

ther and supreme civil governor of his family.. Conve- 
nience, and the ties of blood, soon united a certain num- 
ber of families into a tribe, village, or horde... The same 
natural sentiment of confidence and phe: which had 
i led the children of a family to admit the father’s 
authority, impelled the several families of the same tribe 
or village to admit, in time of peace, the authority of those 
individuals amongst them — were most celebrated for 
wisdom and) experience; and, in time of war, of that 
single individual who was, most renowned for his mar- 
tial skill and. achievements,. But as war among rude 
nations (alas! in more civilized periods also) ever occu- 
pies much more of the public attention than peace, and 
as, from its nature, there can be only one supreme leader 
at a time, sufficient opportunity is then afforded him of 
acquiring a greater share of public respect, and of being 
sega as of greater national importance, than. those 
individuals in whose authority he; is only a sharer in 
time of peace. Hence the consideration which the leader 
or king, in civilized as well as in rude periods, acquires 
over the other individuals of the visa administration, 
whether that consist of a senate, (as it comes afterwards 
to be termed,) a popular assembly, or both. This leader 
or king, as well as the other members of the civil ad- 
ministration, are not, in the earlier periods of the his- 
tory of golenteeasorrts expressly elected by. the 
concurring voice, by the majority, or by any other avow- 
edly conventional act of the people. Their experience, 
their wisdom, and their virtues—such virtues as men in 
those ruder periods can understand and admire—invest 
them with authority, aud render them the natural ob- 
jects of respect and obedience. - The le: soon per- 
ceive the beneficial effects of submission, and, by a thou- 
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sand differentiacts, testify their concurrence in a govern- Govern. 
ment so naturally formed, and so advantageously admi- 
nistered.. As the king, or any of the other rulers, dies, 
or from any other cause becomes unfit for discharging 
the duties of his station, another, of similar accomplish- 
ments, succeeds him by the same natural means, and 
receives the same natural obedience. For obvious rea~ 
sons, the successor is commonly the immediate descend 
ant, or intimate friend, of the deceased, unless a striking 
deficiency of capacity disqualify him. As the ideas, 
however, of property extend and improve, and as other 
alterations take place in the progress of society, men 
come to acquiesce in that hereditary succession to civil 
authority for which kings and rulers now begin to 
struggle. The le perceive its tendency to ex- 
clude rival and tumultuary pretensions to power, and, in 
this respect, soon actually experience its advantageous 

uences. Their original acquiescence is confirmed 
by their voluntary obedience, and their acknowledgment 
of the legitimacy both of the constitution, and of the 
administration, of the government, is sufficiently decla- 
red by their reiterated acts of co-operation, as well in 
forming as in executing the laws, and in modifying, 
when necessary, the form itself of the civil polity. 
But this natural and just order of things 1s too often 

interrupted and broken. Usurpation may either occu 
py the place-of those rulers, whether supreme or sub+ . 
ordinate, whom alone the people acknowledge as lawful ; 
or tyranny may characterise the conduct of those rulers 
themselves. In both cases, the administration of go- 
vernment, and, as an usual, or rather almost necessary 
consequence, the form of government itself, have un- 
deniably become il/egitimate; and the people, if they 
can yet command sufficient force, or whenever they 
choose to risk the attempt, may, with perfect justice, 
endeavour to displace and punish the usurper.and 
tyrant. Should they neither command sufficient force, 
nor choose to risk the attempt, the government of the 
usurper may become legitimate, by the justice with which 
it is afterwards administered, and by reiterated acts of 
sufficiently implied consent on the part of the people; 
but that of the ¢yrant can never become so. He may 
hold his,people in a precarious subjection, if they choose 
to remain in his territory, by the principle of fear; but 
none of his enactments, or of their involuntary compli- 
ances, can ever render his authority legitimate, or de-« 
rive the: people of the right to, displace and punish 

him when they can, and to substitute another governor, 
as, well as to appoint another form of government more 
equitable:and friendly to liberty. 

Second, That.consent of the people; they further 
maintained, which is direct and expressly conventional, 
although by no means of such frequent, occurrence in 
the history of civil government as the former species of 
consent, is yet sufficiently, frequent to prove its exist- 
ence, and give an idea of its nature. Among: rude 
tribes, we find instances of general assemblies of the 
people, met for the express purpose of electing. their 
rulers by a majority of suffrages.. The great civil, ma- 

i of several of the states of Greece, and particu- 
larly the archons and other civil officers of Athens, tos 
gether with the consuls and most of the, other»magis- 
trates of Rome, were appointed. periodically: by the-act 
- i mene a ancient colonies also, whe-« 

r they rn aren i rom Greece, Rome, or Carthage; 

thought best ; the cay: cag mother countries, claims 
ing no authority over fe but only soliciting from their 

ri) , x 

ment. 
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friendship, consanguinity, or bounty, assistance in times 
of general difficulty and danger. The government esta- 
blished by the United Provinces in the reign of Philip 
IIT. of Spain, by America in 1782, and, proud reflection ! 
by Great Britain herself in 1688, may be quoted as fur- 
ther examples, in which this direct and expressly conven- 
tional consent of the people was exercised. 

’ But as the theory of Filmer was fated to fall before 
the opposition of Sidney and Locke, so the system which 
these distinguished men had set up in its stead, was, in 
its turn, exposed to an attack, which, if less efficacious, 
proceeded notwithstanding from a quarter not less re= 
spectable. About the middle of the last century, Mr 
Hume and some other writers undertook to shew, that 
the doctrine of the consent cf the people, as the only 
basis of legitimate government, was altogether errone- 
ous and visionary. ; 

If it be meant, said they, that the contract, implied 
or direct, between the sovereign and the people, is 
the agreement by which men in ‘a savage state form 
the social union, and from which every communi- 
ty is originally derived, we admit the accuracy of 
the fact, but deny its obligation on men in the advanced 
stages of society: Every government that has endured 
for any period, has undergone the most entire changes 
since its first establishment; nor can a consent or vo- 
luntary acquiescence, which was given some centuries 
ago, be binding under a totally different aspect of the 
political arrangement. . 
- Again, in those instances, they further observed, which 
seem the most favourable to the doctrine of the consent 
of the people, the real exercise of the right has been alte- 
gether imperfect or illusory. In the most perfect and ex- 
tensive republics of antiquity, nota tenth part of the peo- 
ple voted either for the original establishments, or on 
the enactment of any subsequent law ; and even at the 
boasted Revolution of 1688 itself; the Prince of Orange 
‘was Nei 2 over, and seated on the throne, by a meré 
junto of the English people. But, it was further said, 
if, even in these instances, the principle has in fact no 
place, how much less shall we find it realized:in any of 
the other governments, which either actually exist, or 
which history has recorded? In perhaps all of them, 
it is not difficult to trace the sovereign authority to 
conquest, usurpation, donation by testament, or some 
other mode of fraud’ or’ violence. | Hereditary descent 
prevails the most generally ; yet it would be bold'to 
affirm that none of these governments were lawful,’ or 
that the people were never sensible of any obligation to 
submit to their authority. In fine, «though an appeal,” 
says Mr Hume, in the concluding part of his Essay on’ 
the Original Contract, «though an appeal'to general 
be remo may justly, in the speculative sciences of meta~ 
physics, natural philosophy, or astronomy, be deemed 
unfair and inconclusive, yet in all questions with regard 
to morals, ‘as well as criticism, there is really‘no other 
standard by which any controversy can ever be decided; 
and nothing is a clearer proof that a theory of this 
kind is erroneous, than to find that it leads to paradoxes 
repugnant to the common sentiments of mankind, and 
to the practice and opinion of all nations and all ages. 
The —— which founds all lawful government on 
an original contract, or consent of the people; is plain 
of this kind ; nor has the most notedef ite irs. s, % 
prosecution of it, scrupled to affirm, that absolute mo« 
narchy is inconsistent with civil society, and so can be 
no form of civil government at all, and that the sua 
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eme power ina state, cannot take from any man by taxes 

re depioitstins on part of his property, Re dr 
consent, or that of his representatives.* authority,” 
continues Mr Hume, “ any moral reasoning can have 
which leads into opinions so wide of the general:prac- 
tice of mankind in every place but this single king- 
dom, it is easy to determine.” Cogs se 

In the remarks which we have already made, when. 
detailing what we conceive to be the just and fair state 
of the doctrine of the pire oe of the people, we have 
already, perhaps, anticipated the proper answer tosome — 
of it T objentidnies We shall, therefore, only very 
briefly take further notice of them. orients 

1. It would be improper to say, that so candid amind 
as Mr Hume’s is represented to have been, has in« 
tentionally oh pas the doctrines of sakeapee em 
that so t a philosophér was not always r to dis= 
cover crati whether with his. ae political 
opinions or not. Yet we cannot but think, that the. 
careful peruser of Mr Locke’s book, can have no diffi-, 
culty in reconciling the pa in question to the “ ge-. 
neral practice of mankind.” » For it is most obvious, as 
well frorn the whole scope of the work, as from the un= 
deniable and notorious nature of the facts themselves, 
that Mr Locke could never mean to deny the actuat 
existence of absolute monarchy in the world, or that the 
supreme power in a state did not often actually take 
part of a man’s property without his. own consent, or 
that of his representatives. It is plain that: he only. 
meant to affirm, that,absolute monarchy was inconsist~. 
ent with such a state of society, as, from its internal 
security, and the innumerable advan thence: ari« 
sing, might with propriety be termed civil; and that 
the supreme power in a state could not lawfully take 
any part of a man’s property without his own consent, _ 
or that of his ntatives. Indeed; the opposers of 
this doctrine seem always to have taken it for granted, 
that its advocates maintained its applicability to all the 
different governments which have ever actually appear= 
ed in the’ world.» Neither was Locke nor Si so! 
little conversant with the history of mankind, as not 
to know the various sources of fraud and violence from. 
which political establishments had, in point of fact, too 
often proceeded. All that meant to affirm was, that 
no government could be regarded as lawful, that is, exer~ 
cising its functions upon any obligatory principle, where: 
the unequivocal, though it a be tacit, consent of the’. 

le actually existing under it, was not interposed. © 
es It is mes habits hind of the instances in which — 
the consent of the people was most directly exercised, 
did it arise from ‘the universal suffrage, or even, per= 
haps, from a fair and totally unbiassed majority of the 
people. It is sufficient if this conventional consent was: 
given in as perfect a manner, or as nearly so, as the na 
ture and structure of human society will admit.. An 
abstractedly perfect expression of the consentis 
impossible. Nor can beaccused of supporting’an ile — 
lusory principle, who would rest the legitimacy of govern- 
ment upon that consent of the people which is 
ed by such a majority as, from the very nature of socie~ 
ty, itis reasonable to'expect, or practicable to obtain. 

3. We t that it is impossible, ‘in every instance, 
or precise perio Po YW of the 
people may be considered ‘as fully and unequivocally, 
expressed, or to distinguish between that: nt con= 
sent which a tyrant or usurper may exact; and that’ 
which is voluntary,and free. But the principle is not, . 
therefore, the less real. Pirates, or banditti, may seize 

* « Locke on Government, chap. vii sect, 90.” Nae tap 
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an’s person, and carry him into captivity. In that 
_ situation he may find it his interest to serve his mas- 
ters with alacrity.and zeal. Yet nobody would thence 

_ infer, that the authority exercised over him was law- 
ful, or that the assent which he gave to it was vo- 

and free. None will deny, that those unhappy 
men who, in different parts of the world, exist in a state 
of slavery, have a right to revolt whenever they can ; 
yet, from the circumstances of. their birth, and the man- 
ner in which they have been brought up, this right is 
but imperfectly understood by many of them, and per- 
haps, for the most part, not recognised at all. But that 
it belongs to them, is not the less certain. The case is 
the same in reality, though not in degree, with-any 
people whose government exists otherwise than. by 
their consent alone. ‘The neutral observer may be 

" wheértain, whether or not they are a free people, and 
they may themselves have employed little thought 

the matter; but that the right, notwithstand- 
ing; to adapt the government to their own views of 
national felicity, is inherent in them, seems unques- 
tionable.—Again, though it be impossible, in most in- 
stances, precisely to fix the period when the national 
‘consent may first be regarded as fully and unequi- 

_ vocally expressed in favour of the government, yet, 
when it is once actually interposed, little doubt of its 
reality can exist. It may safely be affirmed, that the 
government of the American States is free; that is, 
that the le are sensible that it is co-existent only 
with their consent, and that the obligatory nature of its 
acts proceeds from the same source. The like, for a simi- 
Jar reason, maybeconfidently affirmed of our own ae 
ment. That the governments of Spain and Turkey are 
not free, may as safely be affirmed, since it is impossible 
that this consciousness of consent can, in these instances, 
exist on the part of the people. We may add, that it is 
precisely for this reason that these governments seem 
ready to receive any new form, and that so many of the 
governments of Europe lately expired without one po- 
pular effort to save them. 

. It will not, we apprehend, be alleged, that, after all, 
‘this principle of the consent of the people is of little 
influence m the actual conduct of nations, and that 
men, for the most part, submit to their respective go- 
vernmenits, and regard them as lawful, from habit, pre- 
judice, or education. It would be difficult, we readil 
admit, to estimate, with any precision, the effects whic 
the principle has produced, either in ancient or modern 
‘times. But from what source, we would inquire, did all 
the energy of the Greek and Roman character, in the 
best days of these states, eed? Whence was each 
individual conscious of a degree of political importance 
-of which most modern nations seem to have little con- 
Spars It obviously arose from the conviction with 
which every man was impressed, that not only each 
act, but the very existence of the government, depended, 
_in some measure, upon his individual concurrence. It 
was this conviction that made him proud of his coun- 
try: it was the principle that incited him to every ef- 
fort for her p rity, or exposed him to every danger 
for her glory. Nor in modern times has the principle 
been altogether inefficient. The policy, indeed, has 

ailed of discoun’ mg it as much as_possi- 
e; and as most of the feudal governments of Europe 

arose in utter violation of jit, so their-subsequent aim 
has been to suppress it as seditious and criminal. Yet 
‘itis to this sentiment chiefly, as the unfailing and co- 

t a renunci 
‘ceasing recognition of the principle. © 
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pious fountain of all her exertions, that our own coun- 
try has so long owed, and still so eminently maintains, 
her splendid distinction among nations. ‘The latter pe- 

afford 
eventful instances of its more general diffusion, and 
seem yet to support the hope of its further progress. 
It does not appear idle, therefore, to speculate upon this 
oem Let us, besides the example of our own po- 
itical institutior!s,—of which when ‘it ceases to be the 
actuating spirit,they will cease to be worth preserving,— 
expressly divulge its nature and effects. Let us impress it 
on the general mind. We shall thereby create a perpe- 
tually living motive to liberal action, which, in pro- 
‘portion as it; is diffused, will control despotism, and 
extend the triumphs of liberty.* 

~ But as'those philosophers who overturned the system 
of Filmer erected mates in its place, did Mr Hume 
and his followers offer, in their turn, a substitute for 
that which they had opposed? We think not. In com- 
paring the History of that great writer with his Politi- 
cal Essays, it is not easy, we believe, to discover any 
distinct and consistent principle by which he would try. 
the lawfulness of any form of civil government. At 
one time, he would seem to have regarded as legitimate 
every government which was once established, and, from 
whatever motive, acquiesced in by the people ; a doctrine 
which appears to lead, without any circuit, to the en- 
couragement of usurpation, and the exercise of tyranny. 
At another time, he appears to have reposed in the very 
principle he had been combating. ‘ The observation;” 
says he, “ of our general and obvious interests, is the 
source of all allegiance, and of that moral obligation 
which we attribute to it. What necessity, therefore, 
he continues, “ to found the duty of allegiance or obe- 
dience to magistrates, on that of fidelity, or a regard 
to promisés ; and to suppose, that it is the consent of 
each individual which subjects him to government, when 
it appears that both allegiance.and fidelity stand precise- 
ly on the same foundation, and are both submitted to 
on account of the apparent interests and necessities of 
human society.” The interests which are here meant, 
must be those advantages which appear to the mind of 
the people as well worthy of preservation ; and, con- 
sequently, their adherence and consent to the govern- 
‘ment from which these advantages proceed, or by which 
they are protected, is implied; since, were they to 
withdraw this consent, the government would become 
recarious, or actually perish, and with it, consequent- 

ly, those interests for whose sake alone they had for- 
merly supported it. The question, therefore, in this 

“case, seems to resolve itself into the mere propriety of 
the appellation by which the principle has been distin- 
guished ;—a point of too little importance to merit con- 
sideration. Call it-the consent of the people, or. a sense 
of their own interests, it is of no consequence, provided 
they be made sufficiently sensible that there can be no le- 
gitimate government that is not established for their good, 
and co-existent only with their opinion that it isso, _ 

The philosophical scepticism in which Mr Hume in- 
dulged, necessarily arose, perhaps, from the very na~ 
ture of several of the subjects upon which he employed 
his exquisite powers ; yet we need not extend the re- 
mark to the principle we have been considering. It 
would seem to lie too near the surface, to elude a*pe- 
netration much feebler than that of Mr Hume. | In 
fact, at the time that philosopher wrote, + a coalition of 
parties was the wish of every good man in the commu- 

re . ‘Any endeavour to fix prospectively the exact amount of disorder in the constitution, or actual administration, of a government, which 
would ion of the national allegiance, would be’ sufficiently absurd, nor is here contemplated. All we mean is, an uns 

+ The first part of Mr Hume's Political Essays was published in 1742, and the second in 1752. 
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nity. The friends of the exiled family were still nu- 

merous in the nation. A junto favourable to their in- 
terests had recently been discovered in the cabinet itself; 
andarebellion, countenanced andsupported by the power 
of France, had actually broken out for the purpose of 
restoring them tothe throne. It is not therefore to be 
wondered, if such men as Mr Hume, who might be 
supposed capable of influencing, in some measure, the 
public mind, should endeavour, if not by reconciling, 
at least mitigating, the principles by which the oppo- 
site parties were actuated, to moderate their passions, 

GRADUATION. 

Grapvarion is the name given to the most delicate, 
difficult, and important branch of mathematical instru- 
ment making: it gives to the instrument the means of 
ascertaining the dimensions of objects, or their distance 
from each other, according to its nature, whether li- 
near or angular measure is required. 

The substance of this article was intended to have 
been placed under the equally appropriate title of Di- 
vipING, and was partly written with that intention. 
Our having indiscriminately used both these terms, is 
owing not only to this circumstance, but also because 
the latter is exclusively used by the workmen. 
We believe that in every country in Europe, clock- 

making was the earlier art, and that clock-makers were 
the first who fabricated mathematical instruments. But 
as the excellence of the time-piece depends not at’ all 
upon the accuracy of the division of its dial-plate, we 
may suppose that instruments, the perfection of which 
rests principally upon the correctness of division, came 
from their hands in a very rude state. 

As clocks, however, must at first have raised clock- 
makers out of brasiers, smiths, or other workers in me- 
tal nearest allied to the nature of the work ; so instru- 
ments must have made instrument-makers, and for this 
purpose the clock-maker was more than half formed. 
One would think, indeed, that makers of compasses, 
dials, rules, astrolabes, &c. from the great usefulness of 
these instruments, must have existed prior to clock-ma- 
kers, and of course the graduation of them; but how- 
ever that might be, if there was about the middle of the 
17th century any such distinct trade in this country, 
those who practised it were little thought of by men of 
science ; for the instruments ‘nvpned by Hook were 
made by Tompion ; and both Fompion and Graham in 
succession made instruments for the royal observatory. 

It was the opinion of the late Mr Smeaton, that Mr 
Abram Sharp, the assistant of Flamstead, was the first 
who cut accurate divisions upon astronomical instru- 
ments: he having, about the year 1689, constructed 
and graduated for the royal observatory, a mural sex- 
tant of 64 feet radius, which in the hands of Flamstead 
rendered essential service to astronomy. Whether Mr 
Sharp was bred up to any mechanical business, or whe~ 
ther the whole was the effort of his own genius, is now 
unknown. 

There were, however, instrument-makers in the early 
part of the 18th century, who, in the art of dividing, might 
at least have equalled those celebrated clock and watch- 
makers, whose names have been mentioned. Some of 
the works of Rowley are still extant, and bear such evi- 
dent proofs of neatness and accuracy, that many a 
workman of the present day might be proud’ te own 
them. The elder Sisson, contemporary with, or a little 
later than Rowley, like him, constructed and graduated 
large instruments with success ; but neither the manner 
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e anes in” aa cause of poe pa, can she, 4% 
consistently with her obligations to the moral inte- — 
rests of mankind, ever actually raise her voice in , 
sition to her real sentiments? Can she ever delight to 
sacrifice the sternness of her dictates, even on the altar 
of public peace? (5. B.) 94 
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of performing the work of graduation, when beyond the 
limits of their dividing-plates, nor the method pursued 
by Sharp, has been recorded. It ‘was in the workshi 
of Sisson, that the eight feet mural quadrant, sev 
large zenith sectors, &c. of Graham, were executed, Gr 
That the latter should be employed in the construction 
of them, rather than any one who was exclusively an 
instrument-maker, was owing, no doubt, to his superior 
abilities as a genera] mechanician, his knowledge in as« 
tronomy, and his proficiency in making observations, as 
well as to his sound judgment, and nice execution of the 
most essential parts of whatever he undertook to con- 
struct, va 

About the year 1727, the late Mr Bird, then a rustic p; 
lad of Bishop Aukland, observing the unequal divisions 
and coarse-engraving of a clock dial-plate, determined 
upon doing one himself. The success of this attempt 
was the first step that led to the developement of powers, 
which, during a long life, proved beneficial to science; 
and rendered his name an honour to his country. It 
was from the elder Sisson, to whom he served a short Sissor 
apprenticeship, and his acquaintance with Graham, that your 
Bird learned every thing that was not derived from his 
own resources. Bird and the younger Sisson were cons 
temporaries and rivals for fame, were both men of consi-« 
derable abilities and application. But the superior inge- 
nuity of the latter lost its effect with the best informed; 
when brought into competition with the accurate exe. 
cution and sound judgment of the former, ~ r 

Mr Ramsden followed the next in time ; and J 
ined greater credit in his line of business, than any 

receding artist. «The dividing-enpine, viol bechie ail 
vented, by rendering small instruments almost as accu- : 
rate as large ones had been before, will shed lasting and 
well-merited honour upon his name. In_ his i 
works, however, he was not so happy, althot oa 
were graduated better than any previous to his day, 
Too vain of invention, he despised the patterns left by 
his predecessors, and gave to his works complex and 
unsteady forms, "s 2s 

The late Mr John Troughton, about twelve years Mr Jc 
younger than Ramsden, was equal, if not superior, to T: 0g 
im in the graduation of instruments. But his chief ~ 

works, performed in his own attic, were destined to 
shed honour upon the names of the first mathematical 
instrument sellers in London; and by the time his 
merit became known to the public, his younger brother 
had taken the lead. But we must close these short bio- 
graphical sketches with the labours of the dead. : 
We are aware that these desultory remarks’ will il 

supply the place of a regular history of the art; athing 
which we cannot attempt, and which is perhaps impos- 
sible. To describe things as they are, and to give the 
methods as hitherto practised by eminent men, will 
certainly be more useful: and in doing this, as often as 



they have written upon the subject, their different modes 
» of ice shall be given in their own words. 

_ Of those numerous capt yaa ay manor 
_. ingenui Rammeeiiin nor have ‘ound useful in 
their oo we say nothing ; for it would be idle to 
obstruct their natural passage to oblivion. 

For the sake of perspicnity, we shall divide this arti- 
cle into three Sections, containing, 1. Common gradua- 
tion, 2. Engine graduation, and 3, Original graduation. 

Secr. I. Common Graduation. 

In this Section of our article will be shewn the me- 
thod of taking copies from a pattern, which has already 
been laid down originally ; or, as indeed is now gene- 

rally practised, taking copies from a copy. This part 
... also includes original dividing, in cases where the usual 

_. patterns do not apply, and where the utmost degree of 
accuracy is not required. 

It will here be necessary to describe the apparatus or 
tools used by the person who divides in common. And 
first the dividing-plate must be noticed. Its dimension 

_. varies-from 14 to 30 inches in diameter. It is either an 
_ entire plate, or a broad rim, connected with the centre 

by four or more radii, and rendered inflexible by circu- 
lar rings, or edge bars underneath. The extreme bor- 

_ der is divided into degrees and quarters ; and just with- 
inthis another circle, into degrees and third parts. 
"Within are usually put such numbers as are required 
__ for the dial of the perambulator ; Gunter’s line of num- 
"bers arranged in a circle, and other logarithmic lines, 

are sometimes inserted. There are also often to be found 
tangents in hundredth parts of the radius, and the dif- 
ference of the hypothenuse and base, as applied to the 
theodolite; also the equation of time for ing ; the 
points of the compass, &c, 

There is always in the centre of the plate a circular 
hole, which should be truly perpendicular to the sur- 
face. Into this. is nicely fitted a pin or arbor, which 
also fits the centre hole in the circle or arc to be divi- 
ded; and while the operation is carried on, is the 
principal. connexion, between them. Fig. 1. Plate 
CCLXXVIII. shews the dividing plate, and its con- 

»XXVIII nection with a compass ring; also a pair of holdfasts 
i for keeping the work from turning round. One of 
| ; these fastenings would be sufficient, were it not neces- 

sary to remove one of them, when its position obstructs 
; the work. An index of tempered steel, usually made 
; of a saw blade, has one of its edges made very straight > 
_-___ At one end a plate of brass, as at A, is rivetted fast to 
( this index, having at its extremity a right angular notch, 
{ aaaahing « little beyond the blade: the angular point 
{ should be exactly in a line with the edge of the index. 

This notch receiving the arbor of the plate, will always 
j direct its edge to the centre. The length of the index 

should be equal to the radius of the plate. To the ex- 
terior end, and below it, is fixed a index B,. 
reaching as far inwards as the original lines of the plate 
extend, which also must have its edge directed to the 

} centre ; but it need not be exactly in the line of the. 
other, and will be better seen if it is placed a little to. 
the right. The figure shews this, and also an arrange- 
ment of nuts and screws, by which the distance of the 

t two parts is to be adjusted, according to the thickness 
t of the work, so that the secondary one may be flat upon. 
{ the plate. The generality of dividers, instead of this 
| contrivance, the index to-suit the different planes 

of the work and ; but this is a very bungling me- 
f thod ; indeed, when the borders of instruments are re- 
} quired to be divided on feather edges, as is the case with 

protractors, bending is necessary :. a very. flexible index 
4 
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inclining plane. 
might be employed to advantage, having its position 
adjustable to the plane which is to,receive the divisions, 

The dividing-knife must next be described. This The divid- 
mg little implement is represented, in full size, by Fig. 2. 

It consists of a blade and handle ; the former should be 
made of the very best steel, and the latter of beech 
wood. The cutting edge should be exactly of the same 
thickness that the divisions are intended to be ; it should 
be quite straight, and in a line with the handle. This 
edge rust not be sharp like that of a common knife, but 
rounding, so as to present to the surface to be divided 
asmall semicircle, whose radius is equal to half the 
breadth of the line it is to make. At the back the 
blade should be about a fifteenth of an inch in thickness, 
The left “ais which is a wae and downwards in the 
figure, should be und flat; but the o ite side 
must be PB ae ig faint curve from Robes to edge. 
The extreme end of the blade makes with the line of 
the e, an angle of about 70°. A small chamfer on 
the side to the right, broad at the back, but vanishing 
at the edge, reduces the end to an equal thickness. A 
semicircular recess is made in the edge of the blade, 
near the handle, which affords a relief when the tool is 
sharpened, and is farther useful by receiving the inner 
side of the end of the middle finger. For the accom- 
modation of this finger also, a part of the ferrule of the- 
handle is cut away, as represented in the Figure. There 
is a convenience in the back of the blade being formed 
into a curve so as to make it narrow at the point, for 
without diminishing its strength, it enables the operator 
to see his work better. Suchvis the form of the dividing 
knife, an important tool in every branch of the art, as 
in the hands of the best workmen it has continued un< 
altered since the time of Bird. Had we, indeed, been 
inclined to describe it as found in the workshop of an 
ordinary divider of the present time, we should only 
have had occasion to say, that it exactly resembles the 
butcher's cleaver ; and, perhaps, we might add, is com- 
monly directed with about equal science. 

The action of the dividing knife: is directly the re- Mode of 
wes 3 the latter being pushed outwards, using the verse of the 

cuts away a fibre in the line of its course, leaving the 
rest of the surface of the metal undisturbed ; but the 
former is drawn inwards, and without producing chips, 
loughs a furrow, and the metal displaced rises in a 
ur on each side. The knife is held very much like a 

pen, only the handle must be quite home between the 
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should, in such cases be employed, in order that the Commen 
pressure of the hand may bring it in contact with the Graduation. 

But even here a secondary index “~¥~™ 

F 

dividing - 
knife. 

thumb and fore-finger, which. being placed upon the ~ 
ferrule, directly over the back, is, by its pressure, the 
chief agent in giving depth to the divisions, the thumb 
and middle finger acting as supporters, while the other 
two. fingers, as in writing, prop the hand. The knife 
is held at an angle of about 45° with the plane: to be 
divided, and is used with the flat side in contact with 
the index before described. If it has an inclination of 
its. own to deviate either to the right or left, it is not 
in a condition fit to be used ; for in the former case it 
would require too hard a pressure of the hand to keep 
it in contact with the index, and in the latter would un- 
dermine it, and in either case it would make crooked 
lines, It is therefore n totry it in this respect, 
before the commencement of dividing. If, on drawing 
a line without an index, it deviates to the right, then is 
the vertex of the semicircular edge too near that side ; 
but when that vertex is too near the left, the knife will 
deviate the contrary way. The use of the small cham- 
fer before described is to make the two sides of the 
knife exactly similar at the point ; were it not for this 
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“Common contrivance, the bur would ‘not rise equally on both 

Graduation. sides, and the strokes, where they mect the bounding 
“—Y~™" lines, would have an appearance of crookedness. 

Preparatory to making the divisions, the circular lines 

pas the must be drawn for limiting the length of the strokes: 

circular. these are made with the well known apparatus called a 
line. beam-compass; but it is only necessary to trace the 

lines with it. They are tobe made of sufficient breadth 

and depth by the dividing-knife, which, when sharpen- 
edas above directed ; and guided by the hand alone, 
will aptly follow the slightest mark. Pad 

_ The bur is generally taken off the lines with a tool 

Scraper, called a scraper, and then cleared with the knife. After 
this the surface is rubbed with charcoal (that from the 

willow is best) and water, which leaves the surface 

smooth, without. producing a gloss that would be un- 

pleasant to the eye. Tie 
Having been thus minute in the description of the 

tools, that of their application will be short indeed. _ 

Method of A compass ring, for instance, as before mentioned, is 

dividing cir-‘ attached to the dividing plate, for the purpose of being 
cles, graduated ; its zero, or N, being placed so, that the in- 

dex, when set to it, may agree also with the zero of the 
plate. In this position of things, the operator must 
drop the point of the dividing knife into the line on the 
plate; and, pressing the index to prevent its moving, 
cut the corresponding stroke upon the ring. He must 
be careful to hold the knife steady, and in exactly the 
same position, while he sets and cuts. His eye must 
be directed to the left side of the knife, in order that 
he may see that he holds it in contact with, and parallel 
to, the edge of the index. The index is now drawn 
forwards something more than the value of a division, 
and the knife being fixed in a second line, it is then 
pushed back into contact with it, and a second stroke 
eut as before; thus proceeding from right to left until 
the cirele is completed. | In dividing upon metals, this 
work is laborious for the hands, which will require fre- 
quent intervals of rest: during these the divider should 
examine his work with a magnifying glass. In cases 
where the hand has not power to cut the strokes deep 
enough at once, which does not unfrequently happen, 
instead of cutting twice, the operator will proceed with 
more ease and expedition, if he goes round by single 
cutting, and afterwards completes his work; for, in 
the latter part, he will not have occasion for either the 
dividing plate, or the index ; the knife, if well set, will 
follow the former strokes with accuracy and neatness. 
The bur must be worn off the divisions by rubbing the 
surface with charcoal and water, as was before done 
with the circular‘ lines; but the scraper must not be 
employed. : 

Method of Common dividing, as it applies to straight lines, is so 
dividing similar to cireular dividing, that little need be: said 
straight about it. Figs. 3. and 4. represent the necessary appa- 
Hines ratus ; the dividing knife is common to both. AA is 
PratE the pattern, and B is a scale to be divided into inches 
ccLxxvill and tenths: CCC represents what is called the dividing 
Fig. 3. & 4. square. This tool consists of'a thin tempered piece of 

steel, extending, in the line of the ‘pattern, about six 
inches, and at right angles somewhat more, and a stock 
about two-tenths of an inch shorter and narrower than 
the parallel part. This latter is formed of two pieces of 
brass ; one above the steel, and the other below it, to 
which they are securely rivetted.: The stock and blade 
are even with each other at the outside and left end; 
the projecting part of the steel, in the line of the pat- 
tern, lies upon the latter, preventing the square from 
tilting, and that at the end places the stock out of the 
way when the edge of the blade requires to be repaired. 
As it is, in some cases, necessary that the square should 
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be used when placed upon the farther side of the work, — 
the two parts of the stock should both be ac at Gr 
right angles to the blade ; the best way to nannbatich 
property is this:—After having made the holes which ._ 
are to receive the rivets, remove the steel, and pinthe 
two branches of the stock together; then, ‘the 
plane, make the inner edges straight and even with _ 
each other. In order to prove that the blade is at right. 
angles with the stock, take a broad scale of brass, having 
its edges truly straight and parallel, a thing by no 
means difficult .to procure, and, first applying the 
square to one edge, draw a line across the scale with 
the dividing knife, and then, applying it to the other 
edge of the scale, with the same side uppermost, draw — 
another line extremely near the former. If the in 
are right, it is evident the two lines will be parallel to 
each other; but if they are inclined, half\their inclina-. 
tion is the error of the tool, which must be altered by 
grinding the edge of the steel-blade. It is almost’ un- 
necessary to observe, that the use of the square, in paz 
rallel dividing, is precisely the same as that of the in- 
dex in angular dividing. © 4 30h 
We omitted to describe the beam-co , for Bea 

the circular lines which limit the length of divisions, om pass 
account of that apparatus being well known; for the _ 
opposite reason, we now proceed to give a description 
of the gauge, (See Fig. 4.) an implement which  per- Div 
forms the same office in tracing parallel lines. It con- S0U8® 
sists of a brass beam A, about six or eight inches long; __ 
a socket B, of the same material, with a steel front to _., 
the left, which, sliding along the beam, may be set fast ~~ 
on any part.of it by the finger screw S on the upper 
side, and a tracer of tempered steel fixed ‘to the aniut : 
the beam by a wedge and screw. The tracer, has its 
point of action brought close to the inner edge, in or~ 
der that it may draw a line extremely near to the edge 
of the scale; its great length, as shewn in the Figure, 
being in no respect incommodious, is designed for the _ 
purpose that it should be lasting. The steel front of 
the socket extends in the line of its action about two 
inches, which enables the operator to keep the beam. 
without deviation at right angles to the edge of the 
scale ; and there is a projecting part in the front, of the 
same length, which, bearing upon the surface, kee 
the tracer perpendicular; this is discontinued in 
middle, for the purpose of admitting the tracer to be 
brought into contact with the front. The tracing 
point should be so adjusted as to be a very small quan- 
tity below the projecting part. . The end of the socket 
to the right is on every side chamfered to a thin edge, 
and the beam has divided upon its different sides many 
lines, suited to the most common work, such as draw= 
ing the parallel lines of diagonal scales, &c.' By drop- 
ping the dividing knife into these, pushing up the soc- 
ket into contact with it, and there fastening it, the ope 
rator places the steel front and the tracer at the 
distance for the performance of his work. In cases of 
less frequent occurrence, he clamps the socket -by trial, 
so as to make the tracer pass through points previously — 
laid down with the spring-dividers, a tool to be de« 
scribed presently. : 

- The process of dividing from yr line patterns 
being exactly similar to that from the dividing plate, it 
must be quite unnecessary to repeat it. We may, how- 
ever, observe, that in the former the’errors go undimi- 
nished to the work, while those of the dividing plate 
are contracted in the ratio of the radius of the plate — 
and work. Clockmakers pursue the contrary process ; 
they fix a small dividing plate upon the centre of their 
dials, and transfer the divisions outwards. It is not, 
however, now uncommon for them, in their very best 
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wood either of these a divider will keep 
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' work, to send the ‘dial plates’ to the instrument maker 

- to be divided. eS Chapels tah ver 
Im straight line dividing, the operator has frequent 
o¢easion to divide lines to which none of his patterns 
will apply ; but there is an ne ape that he ought 
not to be unacquainted with, which will enable him, to 

a certain extent, to overcome this difficulty. Suppose 
he were required to set off French inches; that he 
knows the ion they bear to English inches, 

' which are ;/and, that he has marked off upon 
the scale to be divided, according to this —— 

e may di- the total — of French inches required : hi i 
. vide it from his English inch pattern. In this: case his 
work must be placed at an angle with his pattern. 
The proper inclination is readily found by trial; and 
as the square must run along the pattern, its blade will 

not be at right angles with his work. On this account 
he will have to perform two distinct operations. In 
the first he is to go through his work, only making 
slight notches in the hypothenusal, or inclined line, with 
the dividing knife; in the second, with the square ap- 
plied to the edge of the instrument which is to receive 
the divisions, he must, by seeing and feeling those 

- notches, cut the corresponding perpendicular strokes. 
ne, - , again, that Spanish inches were to be divi« 
Sakon same pattern: These are shorter than 
English inches, and will require but one operation. In: 
this case the square must be applied to the work, and 
the parts taken from the inclined pattern. We might 
here annex the rule for <a es angle of inclination, 
according to the proportion between the pattern and 
work to be divided, but we do not see its use. Those 
who handle the dividing-knife, especially in this de- 

ent of the art, are seldom versed in computation ; 
and as the lines upon the pattern, as well as those upon 
the work to be divided, are often remote from the edge, 
the angular point would seldom be*found upon either, 

_ and would often fall beyond the limits of the room in 
_ which the work is to be performed. We have already 

said, that cutting divisions upon metal is: laborious to 
' the hand ; but in ivory and wood it is not so; for in 

with a dexte- 
rous seamstress, a division for a stitch, for any length of 
time. The common carpenter’s rule is divided in this 
manner, and, small-as is the price of the finished in- 
strument, the dividing bears but a small p: ion to 
it., As a farther proof of the celerity:with which this 
kind of work is performed, it may be mentioned, that 
the writer of this part of our article being once in want 
of a good: piece of boxwood, exactly similar to: that of 
the common Gunter, but without slider or divisions, 
the artist who provided it charged sixpence more than 
he would have done for the finished instrument ; seas 
upon being asked the reason, gave a good one: “ the 
little order had put him out of his:common track.” ' 
When box; or any other kind of wood, is divided 

upon, the bur is first well rubbed off the divisions, and 
then the whole surface brought to a polish with a 
rush; the surface is next burnished by rubbing it 
hard both ways, in the direction of the grain of the 
wood, with a clean piece of old hat, which produces an 

agreeable gloss; and, lastly, to blacken the divisions, a 
mixture of powdered charcoal and linseed oil being laid 
on quickly, rubbed hard and cleared:away, finishes the 

In ivory, the divisions are, in the first place, 
Filed with a composition of black and: hard tal- 

~ low, or, which is rather better; of bees-wax: and olive 

351 

should be taken off with charcoal and water ; but in Common ° 

brass, the surface will have a much better appearance Gtaduation, 
if the finishing stroke is given with wet blue-stone, “~~” 
which is a very soft slate, ov the same substance that 
slate pencils are made of. Divided gold and. silver, 
however, look best when they receive their finish from 
the charcoal. The divided surface of all the metals is 
improved in appearance by being rubbed with the 
hand, after a little oil has been applied. No other black~ 
ing is required. 

In» dividing diagonal scales, the beginnings and Division of 
endings of the inclining lines are mark off with the diagonal 
dividing-knife from a pattern of equal parts, and after= li" 
wards those lines are traced by means of a straight 
edge, similar to the blade of the square. \ The knife 
being dropped into one of the marks, the ruler is 
brought into coritact with it, and-very nearly up to the 
other mark ; the thumb of the left hand is placed ex- 
actly over the ruler at the former, and the knife being 
dropped into the latter, the ruler is brought into con-~ 
tact with it, being turned under the thumb as on a 
centre. Instead of drawing the diagonal lines by hand, 
some use the bevel; and as by this the whole is done 
at once from the pattern, it would seem to be the more 
methodical way, but it requires a very nice adjust- 
ment to make the bevel agree with the square which 
had been previously used to draw the perpendicular 
lines. But which ever method is used, to do it with 
sufficient exactness is one of the most difficult opera+ 
tions of this department of the art. 

In the sector, and every other instrument, where the 
lines, which bound the length of the dividing strokes, 
are not parallel to the edge, so as to be traced with the 
gauge, the straight-edge and dividing-knife are used : 
The beginning and ending of the lines’ are set off in 
their proper positions by the spring-dividers: a'tool sd 
important in every branch of the art, that'a description 
of it might have sooner claimed a place. ; 

This is a’ kind of com 
steel. 

es formed altogether of fine The spring ° 
It consists of a’ circular bow and two legs, all in dividers, 

one piece, as represented in full dimensions by Fig. 5, PLATE 
Plate CCLXXVIII. 
pered, and, without danger of breaking, allows a motion 
of the points from the distance of about an inch to their 
contact. This is their range for use, but the elasticity 
is not exhausted until the points are separated nearly 
twice as far. At about three-fifths, reckoning from 
the bow, the adjusting screw has its place; It is at 
right angles with the legs when. the distance between 
the points is small, because short lengths are most com- 
monly taken: The screw, throughout its whole length, 
bas a fine deep thread-of about sixty tums to an inch; 
is fastened to one of the'legs’by a pin passing through 
it, and upon which ‘it turns’as on a centre, in order to 
obey the circular spring of the bow ; and the other leg 
is perforated, inorder that, atvevery distance of the 
points, it may pass freely throvigh it: A’ nut, the fe. 
male screw of ‘which is nicely fitted to the former, ‘by — 
its action overcomes the expansive force of. the bow; 
and regulates the distance between the points: But 
this nut does not come in contaét with the leg; there is 
interposed between them a saddle-piece, which exterior 
to the screw is made conical, and this is received by a 
hollow conical: part» in ‘the nut, which it exactly fits: 
The saddle-piece! next the leg is formed into a’ knife- 
edge, or sharp angle, which, resting ‘the sh 

- bottom of a notch in the-leg, keeps th e former fen 
turning round with the nut, at the same time that it 
allows the angular change,as the distance of the poin 
is varied. . By this contrivance, freedom of action’ of 
the screw is preserved, and the possibility of its change 

The bow is strong and well tem- CCLXXVII 
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of place, and consequent alteration of: the distance be- 
tween the points, prevented. The legs are bored) in 

the direction of their length, to a depth of about 

three quarters of an inch ; they have each, near their 

extremities, a part which projects outwards. These 
parts, as well as the length bored, are cut open on the 

A screw, in each of the project- 
ing parts, passes freely through one-half, but acting in 
the other, brings the parts nearer together, and fur- 

nishes the means of securing the points firmly in their 
places. The points themselves are cylinders, exactly 
filling the bore of the legs, and their ends are worked 
to the requisite sharpness ; and, in order that they may 
measure the shortest possible distance, are brought very 
near the inner, extremity of the diameter. At the very 
point, however, they should be round, and in every di- 
rection the sides must make equal angles with the per- 
pendicular ; for, were they not so, a distance set off with 
them, it is obvious, would be altered by pressure. 

In using this instrument, the fore-finger is pressed 
upon the bow, the thumb and middle-finger keeping 
it upright while the other fingers prop the hand; but 
where a distance is to be set off many times in succes- 
sion, the dividers are to be twirled round in the same 
direction, making a dot at.every half turn. ‘This is 
the manner of handling the tool for common purposes ; 
but for the accurate, bisection of a distance, they must 
not, be touched by any other part than the leg near the 
point, which is lodged. in one extremity, while with 
the other a faint arc is described: the same thing being 
done from the other end of the distance, the middle 
point is secured by making a dot with a fine conical 
pointril. In every use, of the dividers, a magnifying 
glass is to be held in the left hand. 

In dividing a common thermometer, several, points, 
12 or 15 degrees a part, are marked off, according with 
a standard one; these, always unequal, are filled up 
with equal parts, The use of the dividers cannot be 
better exemplified than in this case :, Say the distance 
from one mark to the next is 15°, the operater knows the 
value of his time better than to do this at two operations; 
instead of first dividing the space into. three or five, he 
guesses or estimates the distance of 1°, and running 
the tool over the space almost.as quick as he can count 
its steps, sees how much he has erred; a second or 
third trial never fails to give him the proper distance. 
The dots in these trials, two of which should never be 
made in the same line, are barely to be: seem by the 
glass, and he wants the last, that, by repeating the 
steps with a greater pressure, he may make the dots 
sufficiently large to receive the point of the dividing- 
knife, It may be mentioned, that the operator does 
not draw a line in the direction of his work: without 
such help, he learns by practice to plant his points in 
the direct course, 

Sector and plane scale patterns are divided from a 
diagonal scale, with the square and dividing-knife : 
the whole length of the scale is equal to the radius of 
the sector, and is divided into 1000 parts, and a lower 
subdivision is obtained by estimation. The value of 
each division. is picked. up among the diagonals, ac- 
cording to tables of natural or logarithmic sines, tan- 
gents, &c. Whoever wishes.for full information upon 
this subject, may. consult the Select Mechanical Exer- 
cises of, the late celebrated James Ferguson; every 
table is there given, and not.a figure more or less than 
what is required... The practical part of what is here 
referred to, Mr Ferguson learned. from the first of the 
three Troughtons, to whom his. youngest son James 
Was, apprentice, a youth of considerable promise, who 
died. at, the early age-of; 23 years, 

GRADUATION. 
If it should be thought that wé’ have been unnéces- | 

sarily diffuse in this department of the art,’ we would © 
observe, that should any ‘one, before he is’ fully ac- 
quainted with it, and habituated to the use ofthe tools, 
attempt to practise the higher branches;*he will most 
probably find himself unqualified for the task. = 

"Seer. Il. Engine Graduation... . 
Tue late Mr Henry Hindley of York, ‘about the En 

year 1740, was the first who constructed an engirie for @ 
graduating instruments, and which also served the pur- Hindl 
pose of cutting the teeth in clock wheels. We have it div 
not in our power to give a /particular account of this sim 
engine, but the late Mr Smeaton, in the Phil. Trans. 
for 1785, informs us that the plate was turned round 
by an endless screw, which having been cut with a tool 
that turned upon a centre at a distance equal'to the ra+ 
dius of the plate, made it ‘of smaller ‘diameter inrthe 
middle, so that the screw throughout its whole length, 
acted in contact with the convex edge of the plate. 
Smeaton informs us, that both the screw and the teeth 
in the plate, were uced from’ the original gradua« 
tion of the plate. Keniutenres paper heneralli ied by 
is replete with general information upon thé graduation 
of instruments ; but Hindley’s method of original di- 
viding, and his own improvements thereon, ' form the 
main subject. These will be briefly noticed in the next _ 
Section. sa a : ’ ae 

Hindley, far removed from the metropolis, and: 
haps iccloweig little how, in his time, the Coctdl as 
were cultivated there, was, by dint’ of his own native _ 
powers, making considerable’ ress in. the i . 
ment of his double profession of clock»and instrument 
making. In the latter, however, he must have want- __ 
ed that constant.employment which alone ere 
experience, and give full effect to execution: He 
in the year 1771, at the age of 70-years. ” “mn: » 

An account of the next attempt to make a dividing ye: 
engine was published: at Paris;in 1768, by the Duke de de 
Chaulnes ; every part of which is described with the nes’ « 
utmost minuteness, and illustrated by: 15 folio plates, ™& 

| 
all full of figures. It will mot, however, be*to’ our * 
purpose to give even an abstract of this ingenious work, 
on account of its having been superseded by better con« 
trivances,a due attention to which will occupy asmany 
of our as can) be appropriated: to this subj 
We may however observe, that the wheel of this en« 
gine is not turned round by an endless ‘screw ; itself, 
together with the work to be graduated, is acted:on by 
a clamp and screw for slow motion ; by the latter, a 
divison of the limb is brought to be bisected by the 
vertical wire of a fixed microscope, and then the cor- 
responding division upon the work cut with a point 
pen ara adapted tothe purpose. We do not know 
that any small instruments were ever divided by the — 
Duke de Chaulnes’ engine, or that = large ones. were 
done according to the original method by which it was 
graduated. The method, _—_ interesting, and at 
that time altogether new, will ‘find :the notice it de- 
serves:in that Section of our present article to which it 
belongs. : oon ; 

It is, however, to the ingenuity of the late Mr Ram! 
Ramsden, that the world is indebted for engine divid- ‘ivi 
ing in its full effect. That artist, about the year 1766, 8i®! 
produced an engine which, although it fell far short of 
his expectations, exceeded, in accuracy, the best divid- 
ing plate. It was fully competent to the division of com- 
mon instruments for surveying of land, &c. but was 
deemed insufficient to produce that accuracy whiclris re- 
uired for the purpose of finding the longitude at sea. 
his engine, about 30 inches in diameter, after Rams- 



" iF 
__ Mr Ramsden, in his second effort to make an engine, 

ly successful, insomuch that a sextant di- 
vided by it, being subjected to: the examination of Bird, 
was by him reported to be fit for every purpose of nau- 
tical astronomy.” Ramsden’s account of this engine, was 

in 1777 published by the Board of Longitude, who re- 
Kia in uity with the sum of £300. Fora 
es £315, he — over tothe public the 

property e engine itself, on condition, that at sta- 
ices he should divide any instruments that might 

sent to him by other makers, so long as the. engine 
should be allowed to remain in his possession. 
__. Previous to the account of Ramsden’s being publish- 

. ed, and before its construction was generally known, 
<a Dollond made an engine; differing materially we 

lieve from the former ; but as it was never used ex- 
uation of instruments made by them, 
ent we can form of its quality, arises out 

ility of that well known house. 
. In the year 1778, the late MrJohn T ton comple- 
ted a uating engine, which at the full stretch of his 

means oceupied him for three years. In 
its general construction, this differs in no material re- 

from Ramsden’s, though it is generally, we be- 
lieve, thought to be superior in point of accuracy. The 
trade were so ill satisfied with Ramsden, on account of 
his keeping their work for an unreasonable length of 
time, as well as for the careless manner in which it was 
often divided by his assistants, that Troughton imme- 
diately, at augmented prices, found full employment 
for his ; and he has been heard to say, that by the care 
and industry of himself and his young brother, he soon 

. found himself as. well remunerated for making his en- 
gine, as Mr Ramsden had been by public rewards. 

s _ It was about 1788, that Mr John Stancliffe finished 
en- a dividing engine. This: accurate artist had been ap- 

1788. prentice to Headley of York, and for many years a fore- 
man to Ramsden, The latter derived much informa- 
tion from him in. the construction of his second engine, 
in which the cutting-frame of Hindley was adopted. 
In the first, the divisions were cut with the beam-com- 

, Which, compared with Hindley’s apparatus, is te- 
ne and inaccurate. Mr Stancliffe’s practice has al- 

| most exclusively been confined to making sextants, and 
their being held in the highest estimation, furnishes the 
most certain proof of the excellence of the engine by. 
which they were divided. 

It would be useless particularly to.enumerate all the 
j engines thathave been made for angular dividing ; per- 

haps there may be ten or twelve in London, generally 
copies of Ramsden’s second engine. The greatest novelty. 
that has appeared in this way, was given a few years ago 
by Mr James Allen, an industrious workman, which. he 
stiles a self-correcting method of racking the sat and 

{ which, with the usual ty of 
Arts, &c. was honow 

nature of, the 
with their goldmedal. Those 

i who wish to know more of it, may, by. consulting the 
journals ofthat Society, gain full information, and have 
an opportunity to examine whether or not it deserves 
its title. 

As in our article, we have not room for more than 
the description of one circular engine ;—as Ramsden’s 

i fas been copied into more than one work similar to our. 
; own ; and as that of the present Mr Troughton has not 
| ga the public eye, we give the'preference to the 

atter, which at our request he has lately communicated; 
i in the following letter.to Dr Brewster :. . 
y VOL. X, PART Je 
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« Dear Sir, I remember that’ im a late conversation ——, 

between us, you gave me to understand, that a descrip- © jam 
tion of my circular dividing engine would be acceptable 
to you, in order to form a part of the article in your ‘be Editor, 
Encyclopedia to which it belongs. For that purpose, containing » 
I have at length drawn it up, not to my own satisfac~ description 
tion indeed, for I wished it to have been done well ; of “7 B- 
but such as it is I have the honour of presenting it to tn 
ou. “0 
The excellent engine of my late brother being fully. pine. com- 

four feet in diameter, gave to the operator, when at work pleted in 
near the centre, a position so painful, that it had done 1793- 
no ar to either his health or my own, and had mate- 
rially injured that of a worthy young man then my as- 
sistant; it was evident that, by ing one of stnaller 
dimensions, this evil would in a great measure be re« 
moved,.and I foresaw that by employing my own me- 
thod of original dividing from which to rack the plate; 
a considerable reduction might be effected without an 
sacrifice of accuracy. I also perceived, that by contri- 
ving the parts with more simplicity than Ramsden had 
done, I could get through the work at less than two- 
thirds of the labour and expence. 

Such were my motives for making an engine, and 
the work was accomplished in the year 1793. 
' ©The ray arts of this engine are represented by 
Fig. 1 a plan,and Fig. 2 an elevation, in PlateCCLX XIX. 
It is mounted upon a strong frame of wood, the upper 
part serving as a box to preserve it, and which at cer- 
tain places opens for use. This stand does not, like 
those of engines hitherto made, form a. part of the ma- 
chine ; it only serves to support it at a convenient. 
height, and is not, excepting the platform EE, at all re- 
resented in the Plate. The lowest of the engine 

isa heavy tripod of cast brass, nearly in the same state 
in which it came from the mould. Two of its branches 
are denoted at A, A, in the plan; the third is similar, 
but mostly covered by the work above. In Fig. 2. the 
tripod is also represented by AA, below which three 
finger-screws that support it upon the platform are seen, 
These screws, marked B in the elevation, serve the pur- 
pose of levelling the engine. They work in the tripod 
with their heads downwards, and are planted in the 
broad part where the two branches meet. At about two: 
inches from the centre of the tripod, and at equal distan- 
ces from each other, are fixed three conical tubes, ex- 
tending downwards —e three feet. Two of them ap- 
pear at C, C, the other is hidden behind the axis of the 
engine plate. They are connected at the lower ends 
by a strong piece of brass F, forming together with the 
centre of the i a frame wherein the axis revolves. 

The engine plate itself, represented by Gs in Figs, Fig & 
1, 2, and 5, was cast in one piece of brass, all except 
the circular limb. The form of the twelve radii respect- 
ing depth is seen in the elevation, and.a central part of 
four inches.diameter, equal in thickness to their greatest 
depth, connects them; but the broad circular centre- 
iece seen in the plan, as well as the circular ring shewn 

in the middle, are no thicker than the limb.. The limb, 
three inches broad and half an inch thick,.is formed 
without soldering ef one piece of fine plate brass; It 
is rabbetted upon the extremities of the radii, so as to 
bring its upper surface into the same plane with them, 
and there by rivets made permanently fast. 

The axis of the plate is. a strong conical tube D, four 
inches in diameter at the upper end, and half as much 
below. Its length is determined by the three cones of 
the tripod. At the. upper,end it is immoveably fixed to 
the centre of the plate ; the lower end terminates in 
an obtuse point of'steel. There is fastened in the up- 
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per end:of the axis an arbour of hardened and tempered 
steel, which, having passed through the plate from be- 

low, stands full two inches above its surface, and ends 

iman obtuse point: similar to that below. Upon the 

two points when revolving in the lathe, the surface of 

the plate was generated, and its outer edge made per- 
fectly circular. : ‘ 

A screw for making the teeth in the limb had previ- 

ously been made. It had 20 threads in an inch; and 

as it was intended that by one of its revolutions it 

should carry the plate through an angle of 10’, it fol- 

lowed, that the circumference of the plate should be 108 

inches. From the measure of the screw, therefore, the 

dimension of the exterior border of the plate was deri- 

ved, first by computation nearly, and afterwards by trial 

with the screw itself. 
A strong collar of bell-metal had been soldered upon 

the axis, and, when the limb was turned, made coneen- 

tric with it. The position of this collar is, respecting 

height, coincident with the body of the tripod. The 
centre of the tripod is hollow, in order that the collar 

should pass through, but does not form a socket for it 

to work in. Instead of that, two narrow pieces of steel 

are fixed vertically at an angle of 120° with each other. 

Against these, the collar is pressed by a steel spring 

planted at 120° distance from them. In this triangular 

bearing the axis-is supported at top, while the piece F 

receives the point at the lower end, and supports the 
whole weight. 

To that branch of the tripod which is in front,a strong 
late of brass is screwed fast, as represented in the plan. 
t extends inwards half way to the centre, and outwards 
somewhat beyond the border of the wheel. Its breadth 
is rather more than the length of the screw arbor. Im- 
mediately above this, and in contact with it, is an ex~ 
actly similar plate. To the under side of the latter are 
screwed three oblong pieces, the thickness of which is 
equal to that of the lower plate. These, one of them 
at the middle of the inner end of the plate, and the other 
two at the outer end near the edges, are received by slits 
cut in the lower plate, which are about one-eighth of 
an inch longer than the pieces, and allow a motion of 
the upper plate, in the direction of the radius equal to 
that quantity, but afford it no lateral play. 

The dividing screw is fastened to the upper plate, 
and partakes of its motion, the use of which is occa- 
sionally to disengage the screw from the teeth of the 
limb. Two pieces, which connect the serew with the 
upper plate, are seen, one or both of them, in all the 
figures, and marked with H; they extend towards the 
centre, as far as the plate, and form edge-bars to 
strengthen it. The shape of these pieces is best shewn 
in Fig. 4. especially as to the manner how they are 
brought from below, for placing the screw even with 
the edge of the wheel, and how the screw arbor is 
centered in them. The arbor of the screw is cylindri- 
cal; and a portion of each end forms a cylinder of 
smaller diameter. The shoulders, which near each end 
of the arbor, limit those parts, prevent lateral play in 
the pieces last described ; for the smaller parts work 
freely in the holes of those pieces, the shoulders being 
in contact with their inner edges. i 

The engine, so far Aeedeitied, is ready to receive the 
original graduation of its limb ; and as this operation 
was done, while work to be described eebidies was 
preparing, I will here explain by what means this most 
important part of the work was accomplished: to do 
this, however, within moderate bounds, I must sup- 
pose that the reader is already acquainted with my 
method, as published in the Phil. Trans. for 1809, or 

In the first step, a roller was ] 
a frame attached to the tripod, ; 
motion round its own axis; thi: i 
be carried exactly 16 times round, while the 
plate made one revolution, and was itself near the edge ! di 
upon its upper surface, divided into 16 parts. Now, "8 
upon turning the plate round, these 16 divisions 16 
times told = 256, 4 in eer te to the wire of a 
fixed micros , and were, a proper apparatus, 
transferred to the surface of the plate, in five dots, at a 
sufficient distance within the edge to prevent their be- ; 
ing disturbed by making the teeth. To | lish Methos 
the next step, an index was made to revolve upon the’ 8d 
arbor of the plate ; it was composed of two branches, je 
each of which carried at its extremity a microscope 
with a micrometer; these had a range of angular motion 
respecting each other, from a right line to a very small 
angle. By this index, and these mi , the 256 
fine dots were examined by a certain bisectional tee 
cess, from which their individual errors were inves 
ted by computation, and formed into a table. By 
help of the table of errors, the future work of racking —_ 
the limb was prosecuted with as much certainty as 
could have been done, had the original divisions been 
inserted without error. 

It has already been said that the value of a tooth of 
the limb should be 10’, and consequently their whole 

number will be 2160; now = 84, and just soma- 

ny revolutions and parts of the dividing screw will be 
commensurate with a mean s from dot to dot = an 
angle of 1° 24’ 22’’.5. In order, therefore, that a com= 
parison between the plate and the screw might be 
made at every original dot, it became necessary to pr¢ 
vide means to ascertain the position of the former at 
every 16th part of a revolution. To this end a micro- 
meter head, as large as could be admitted, divided into 
16 equal parts, was fixed upon the left end of the screw 
arbor ; and contiguous to this, was placed a fixed in- 
dex bearing a fiducial line. For the purpose men- 
tioned above, these were all that could be wanted ; but 
as our dots were erroneous, in order from their apparent, 
to determine their true places, a lower subdivision of 
the head became necessary. Each of the 16 spaces, 
therefore, was divided into 10 by actual division, ‘and 
as an eye, practised in such matters, can by estimation 
accurately obtain the value of the next decimal figure, 
it was into the last denomination of subdivision that the 
table of errors had been reduced, the value of an unit 
of which, in angular measure, is 3ths ofa second, 

The roller was removed when the 256 dots had been 
transferred to the plate, as were the double index and 
microscopes from the central arbor, when the position’ 
of those dots had been ascertained. Now, the dividing 
screw was placed in its frame; a micrometer, with a 
moveable wire, fixed to the tripod for viewing the pri- 
mitive dots, and a winch for turning the screw attach- 
ed to its arbour on the right: this change of parts be- 
ing effected, the screw with its frame having free mo- 
tion in the line of radius, and capable of being, by the > 
force of a spring, pressed into contact with the edge of 
the plate, or by a screw drawn backwards at pleasure ; 
and the plate itself having free motion round its axis, 
the important operation of forming the teeth, or rack- 
ing the circle, was commenced. Ps 

It should be premised, that to prevent pre A! 
beginning an interval at a wrong 16th of the head, 
which, by making false marks, would occasion muck 
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order of turning the screw forwards, | Corre- 

i nbers were marked ps the, ren 
to the dots, the order of which, from right to 

was 05:7, 14, 5, 12, 8,10, 1,8,15, 6,13, 4, 11, 2, 9, 
ich, repeated 16 times, completed the circle. These 
ed me to. proceed with confidence ; for, in  be- 

feta ran lit was only required that the 
number upon the head should be that, which distin- 

ished the dot under the wire of the microscope. In 
eof - I) marked those dots, which were 

too sipailihainign —, and those that were too 
ard »++, because dit is’ evident:that a ++ position 
screw will-effect the correction of a-—error of 

doty-and the contrary... 
\, The eero, or first dot, being without error in the ta- 
ble,is, by turning the plate round, to be brought ex. 
actly under the wire of the microscope, and the divi- 
‘sion of the head marked 0 made to coincide 

which dot.is marked 9; and the division of the head 
marked 9 must be brought to the fiducial line, but not 
rom tae in this, as well asin every future interval, 
the tabular error of the dot must be allowed for, accord- 
ing to the subdivisions of the head: the screw being 

_pressed up, and turned with the winch, as was 
done before, this terval will be indented. Thus pro- 
ceeding in a oR course, from one interval to 
another, until the w. circle has been gone over, we 
‘shall have a slight impression of the screw at each of 
its 2160 revolutions. 
, The marks formed: in the manner just described are 
Jaid.on, as it were, in patches, the beginnings of which 
are agreeable to the original corrected dots, but atevery 
other point subject to the error of mismeasurement of 
the screw, as well as to that of its uncertain action. 
~» It is evident that the backward process in making the 
first impression, was to prevent accumulated error, 
which must have taken place, had the screw been turn- 
ed forwards through successive intervals ; but as the im- 

ions already made are sufficiently deep for the screw 
in its future action to follow them, and by its own equa- 
lizing action to produce agreement, if necessary, be- 

inning of one interval and the end of an- 
other, it would be useless to pursue’ that process any 

_ &continued forwards motion of the screw with the 
winch was therefore kept up, until the plate had made 
two more complete revolutions, when an examination at 
several places was made as to the agreement between 
the al dots and the impressions of the screw, 
which ii satisfactory. 
paggpe tom Fre comer ea cpp 

to cut ; y indented merely by their sharp- 
ness and pressure; and, without making either duit or 
chips, ploughed a furrow, on each side of which the 
metal rose in bur ; and it was easy to see, that already 

> four or five of the middle threads had been worn into 
action, 

__ But to prosecute the operation of racking from these 
slight indentations to. the full tooth, required that the 
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screw should cut like a saw ;.and forthat purpose, the Engine 
spiral notches, which in opposite directions nre repre- Orduation 
sented in the Figures as ing ithe: thredds of the yaa of 
screw, were made with a shane digedfile; and, in or- graduating 
der to preserve sharpness through, long-continued ac- the limb in 
Hore those notches were from time to time filed. deeper er 
and broader. a: a t ody te at 

In the account which Mr Ramsden gives»of racking hee sehen 
his engine, it is stated, that, after following step by step engine, 
the retrograde process: described above,: through three 
or four revolutions of the wheel, withoutiregarding any 
more the original divisions, he turned round by conti- 
nued motion, until he had produced: the full tooth. 

I have, ‘however, ‘to give a very different description 
of amethiod of doing the same thing; an operation’which 
occupied me nearly a: month, and turned out one of the 
most troublesome I was ever engaged in: it wasa conti» 
nued process of coaaing from beginning to end. My bro- 
ther, who had’ performed .a similar task before, had, 
from his own experience, warned me of what I might 
expect ; but, without that caution, I'should not, any 
more than he had done, have’ trusted, without exami- 
nation, ‘to the blind operation of the screw. The chiet’ 
eause of the embarrassment was, that the threads of'the 
notched screw cut sharper with one edge than with the 
other, and consequently the indentations gained or lost 
upon the original divisions. ‘By frequently sharpening 
the screw opposite various, parts of the limb, the error 
arising from this, source was sometimes + and some 
times —, and that to the amount of 7” or 8” in some 4 
parts of the circle. These errors were corrected from 
time to time, as they were found to exist, by pressing 
the wheel forwards or backwards, so as to force the 
screw, in its revolution, to remove more metal on one 
side of the indentation than on the other. 

Those who dream of a self-correcting method of rack- 
ing an engine, will do well to open their eyes to the 
above circumstance ; and for their use it may be re« 
marked, that, in mechanical emacs = least, faith is 
but a poor substitute for good works, and ought never 
to cmeas the use of the senses. 

| My brother had told me that he had rienced con- 
siderable inconvenience from having made the notches. 
in the screw parallel to the axis, as Ramsden had done 
before ; for the whole length of each cut, coming into. ‘ 
action at once, and going out at once, caused an irre- 
gular jerking motion ; this inconvenience I avoided b 
making the notches in spirals, which crossing eac 
‘other at equal angles, gave in one set the precedin 
edge, and in the other the following edge the most ad- 
vantageous cutting angle: this expedient was not only 
productive of dispatch, but also afforded an important 
advantage altogether unforeseen. In all the engines 
hitherto made, the racking screw, by frequent sharpen- 
ing, had been completely cut up, and in every case a 
second had been provided for working with. I also 
had provided a duplicate; but the spiral cuts, by coming 
into and going out of action continually and imperce 
tibly, rendered its application quite unnecessary. The 
notched screw to be worked with, requires a much less 
pressure than that which would make it eut, but the 
working pe is quite sufficient to cause the notches 
to rake off every impurity from the teeth of the wheel, 
and keep them From. clean: this last, together with 
the economy of using but one screw, constitutes the 
advantage >a alluded to. 

Pig. 3. is designed to shew in ive the a PLATE 
ratus for carrying the wheel pod ee 8 by the ar ng CCLXXIX, 
the manner how the latter is connected with the foot, Fig. 3. 
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Engine and how it is stopped atevery division, The chief parts 

Graduation. of which this apparatus consists, are more or less seen 
Method of im all the Figs. ; but the manner of its being supported 
graduating upon the platform of the stand by the intervening 
the limb in block I, is seen only in Fig. 2. The principal piece is 
Mr Edward a cock J, the horizontal part of which has two branches, 
fon (one shewn in the Figure, ) between which the strings 
ve dividing pass. The vertical part supports a cylinder of steel, 

which, when the screw is in action, forms a right line 
with its arbor ; but there is left between their ends a 
space of about half an inch: this affords easy means of 
p tats Poh the ratchet-wheels, which are placed upon 
the screw-arbor, and move round or stop with it. A 
barrel about 2 inches long, and 11 diameter, is fitted 
upon the cylinder, but so as to admit of its being turn- 
ed round and moved upon it with perfect freedom 
from end to end. The middle part of the barrel is 
formed into a spiral worm or screw, the groove of 
which receives a cord or cat-gut of one-tenth of an inch 
in diameter. There is a sli fit frame dove-tailed upon 
the horizontal branches of the cock, as shewn in front 
of Fig. 3. which has steady and free motion in the di- 
rection of the cylinder; to each side of this frame is 
attached a pallet, one of which enters in front, and the 
other behind into the spiral worm of the barrel, by 
which means, when the latter is turned round, rectili- 
near motion is given to the frame. The barrel to the 
right is large, and excavated, so as to admit the ratchet- 
wheel, which latter is driven by a catch and spring, 
planted in the edge of the cavity inthe former. . The end 
of the barrel to the left is embraced by a ring, which is 
capable of being turned round or set fast at pleasure. A 
stopping piece is fastened to the frame by a finger-screw, 
and by means of a slit, through which the screw passes 
from the ring of the barrel, varied through a consider- 
able extent. The elevated part of the stopping-piece 
resembles an anvil, and the hither side of the ring of 
the barrel, a hammer: the contact of these determines 
the point from which divisions begin: each division is 
terminated by similar means; an anvil is found in the 
elevated part of the frame behind, and a hammer in a 
screw-head, projecting from the enlarged end of the 
barrel: a string occupying four or five turns of the 
groove of the barrel, at one end is attached to a treadle 
near the floor, and at the other, after passing over two 
pullies, toa weight behind. When the treadle is pressed 
down withthe foot, the hammer in front leaves its 
anvil; and as the barrel is carried round, the frame is 
moved forwards by the pallets; so that in the second 
turn they pass clear of each other, and the motion is 
continued until the anvil behind is struck by the other 
hammer: during this time the catch, by the pressure 
of its spring, has hold of the perpendicular side of a 
tooth of the ratchet-wheel, carries the screw round alon 
with it, and moves also the engine plate through the 
proper angle. On the pressure of the foot being gra- 
dually withdrawn from the treadle, so as to let the 
weight prevail, the barrel will be brought round in a 
my direction ; the hammer and anvil on the far- 
ther side leave and pass each other, and then those on 
this side pass and meet as at first, ready for a second 
tread, During the time that the barrel runs backwards, 
the screw and Sener stand still ; for the sloping 
sides of the ratchet-wheel allow the catch to escape 
freely over them. As things stand in Fig. 3. a tread 
gives only two revolutions of the screw, but the num- 
ber may be varied at pleasure as far as six; for let the 
anvil in front be placed by its finger-screw so much to 
the right as will allow the hammer to escape it, the 
weight will then draw the barrel back through another 

engine. 
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revolution, and the parts will meet again. Parts ofa © 
revolution are obtained with equal ease. It was said @t@ 
before, that the ring of the barrel, to which is attached =~ 
the hammer in front, might be turned round and fixed 5.9, 
at pleasure ; now it is evident, that if the hammer were the! 
brought down so as to meet the anvil sooner, the tread Mr 
would be shortened ; and, if shifted the contrary way, Tr 
it would be lengthened. Thus, by changing the position } 
of the anvil, we can vary the number of 'T@* onoine 
volutions ; and as parts of a revolution are obtained by ~*~ 
shifting the hammer, we have the power of varying 
the angular value of a tread from six revolutions of the 
screw, down to a si tooth of the ratchet-wheel. 
The most useful number for the teeth in this wheel 
is 120, for it answers to the division of the vernier that 
gives 5” of the asual degree, or 10” in instruments of 
reflexion, as well as to many others. To divide the 
vernier of a reflecting one that shews 15”, requires a 
ratchet-wheel of 80 teeth ; and this number, were it of 
any use, which it is not, would give the usual subdi- 
vision of the 96° arc. To divide the centesimal de« 
gree of the French, and its first decimal subdivision, 

uires a wheel of 100 teeth. To the division of odd 
and prime numbers, a near approximation may be made 
by an artifice contrived by myself, and I believe un 
known to any except those who have been my assist~ 
ants: an example will be the best way of teaching it 
to those to whom it may be useful. Let the number to 
be divided be 331, and let the ratchet-wheel with 80 
teeth be chosen ; if we divide 2160, the whole number 
of turns the screw makes in one revolution of the plate, 
by 331, we shall have a quotient of 6, with a remain- 
der of 174, which latter being multiplied by 80, to 
reduce revolutions of the screw into of the 
ratchet-wheel, gives 13920, and this also being divided 
by 331, quotes 42 with a remainder of 18; that is, a 
division will be equal to 6 revolutions of the screw, 
and 42 teeth of the ratchet-wheel nearly. But as we 
cannot at one tread exceed 6 revolutions, we must be 
content with half of it = 3.21, and tread twice for one 
division ; but as in our arithmetical operation we had 
a remainder of 18 teeth, in order to make ends meet, 
these must, as we proceed, be di ed of in their pro- 
per places: now, as 18 is the 20th part of 360, if at 
every 20° of the circle we set the screw one for- 
ward by hand, the thing will be accomplished, and no 
greater error than 1 tooth = 7”.5 will enter the work ; 
a precision fully sufficient for any purpose that such 
numbers can require, and in my opinion greater than 
can be come at by any other means. 

On the end of the screw arbor to the right, as exhi- 
bited in Fig. 5. is attached a milled-head and divided Fis 
micrometer ; the latter, like the rachet-wheel, is 
able at pleasure, and carrying the same number of di- 
visions that the wheel does teeth ; the micrometer turns 
round with the screw, and a cock, fixed to the frame, 
bearing a fiducial line, serves as an index for counting 
the divisions. By the help of this we are enabled at 
once to set the stopping apparatus to any of a 
revolution of the screw, without the trouble of a second 
trial ; or by it in case of a false — or other accident, 
we can adjust the in to due position, x 

The teams and pastas 8 for ast the divisions, 
and their connection with the engine, remain to be de- fo; 
scribed. Upon the two remote branches of the tripod, the di 
and beyond the border of the wheel, are erected two sions. 
illars, the upper parts of which are formed into serews. 
‘our screw nuts work, two and two, upon the’screw . 

pat of these pillars, and embracing the ends of a 
ar of brass KK which they support, enable us to . 
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just its height; to suit the thickness of the work to be of my own construction, and as it was easy to make Engine 

: 4 them, whether or small, to suit my arbor, by fix- Graduation. 

| ‘Fig. 

ie 

tripdd, a cross piece L, 
2, nearly the length of the screw arbor, and paral- 

lel to it, is firmly fastened. This carries upon its extre- 
mities two pillars similar to, but smaller than, the others. 

‘part can crossing pieces be admitted; for as they form 

ing it, I avoided one source of uncertainty and error. 
This arbor is the principal connection between the en- 
gine and work to be graduated, and requires the most 
exact fitting ; and tapped holes, arranged yariously 

s Upon the strong bar KK, at equal distances from the through the len of the 12 radii, furnish the means 
_ middle, are two other bars fixed by rscrews. They of applying holdfasts, to prevent accidental circular de- 
extend from the ar bar» to the pillars in front, to rangement. 
which they are secured by double nuts like the former. «1 will now conclude this long description with ob- 
‘These two bars,»marked M, M in the plan, are bound serving, that with this engine, and indeed the observa- 
together 2 brace at the remote end, and by tion applies equally well to those of Ramsden’s construc- 
another a little way beyond the centre. But in no other tion, the operator can cut about 24 strokes in a minute 

of time ; for: one single minute indeed, he will be able 
‘the support for apparatus; that cuts the divisions,  to»make 30; but including short and frequent in- 
“uninterr motion along the whole line of the radius tervals of rest, the former rate yw f be kept up for hours 
is requi Wha Leas together. The vast importance of this expedition, needs 
«The rere apparatus consists of three principal “no:comment with those who know the value of accu- 
‘pieces, marked in the:plan a, ¢, 0. The first isa bridge, - rately graduated nautical instruments, and the great 
which crosses the space between the bars M, M, and to Semel or them. Yours, &c. Epwarp Troveuton,” 
which it is attached at either end by sliding sockets. 

_ The latter run along the bars, to any part of which the 
seppeeind may be clamped, according to the length of ating circles and ares; yet we should not think that 

radius of the instrument to be graduated. Two justice was done to our article, were we to omit an ac- 
“steel screws having conical points, are tapped through count of one for the former purpose. 
the perpendicular ends of the bridge above the sockets, Encouraged by his former success, and having in 4 ccount cf 
-and by working in holes of the second piece, form an . prospect farther rewards, of which he was not disap. Ramsden’s 
axis or joint, round which the latter has a freeand steady pointed, Mr Ramsden constructed the first right-line straight line 
motion. The third: piece, the form of which, aswell engine, an account of which was published in 1779, °¢"“ 
as that of the second, is seen in the plan, has, like the 
first, steel screws with conical points tapped through its 
vends, and these like the others act in the middle piece, 
forming another horizontal axis parallel to the former, 
and in every like it. In Fig. 1, the parts are 
extended, for the purpose of being more distinetly re- 

; into a position in which they cannot work. 
The best effect is produced, when the middle piece is 
vertical, and the third horizontal. Sufficient freedom » 
of action, however, is found in this contrivance of Hind- 
ley’s, to produce a rectilinear motion of the pointril of 
at least one-third of an inch, a quantity fully adequate 
to the purposes required. The part of the third piece 

~next the centre, is that in which the pointril is placed. 
“It is so contrived, that its length below the piece may be 
- varied rat per api that it may be turned round upon a 
horizontal axis, so as to make any angle with the plane 
to be divided upon, and that its action may be view 
by a properly attached magnifying-glass, - 

._, There is one part, which might either have been men- 
tioned sooner, or, as the performance of the engine in 
point of accuracy is not at all promoted by its introduc- 

"tion, t have been altogether omitted; but as it 
bears rather a conspicuous appearance in Fig. 2, it may 
as well be noticed. A bar attached to the same pieces 
that support the screw arbor, to which it is parallel, 
and placed below it, together with a cock behind, bear 
the axis of a vertical friction wheel N. This wheel is 
placed so, as to roll in contact with the under side of 
the limb of the engine immediately below the dividing 

“screw. Without this, the action of the screw in the 
teeth of the wheel would occasionally produce a very 
harsh jarring sound, but which is pa er) mute by 

On innivesdand , ae len tempered steel arbor rises full two 
inches above the surface of the » inthe axis of 
which _ “2 ae fixed. In other engines the 
axis 1s hollow, into which may be dropped different] 
sized arbors, suitable to the Sa holes of the bred 
ments to be graduated ; but as I never intended with 
this engine to divide any other instruments than those 

We are well aware, that engines for dividing straight 
lines, are of much less importance than those for u- 

~by,-order of the Board of Longitude. Of this, the 
- following is a copy, accompanied by reduced drawings 
of the original ny Se 

« Experience having evinced the great utility of the 
engine for graduating circles, it encouraged me to at~ 
tempt a similar method, -whereby lines of equal parts, 
sines,. tangents, secants, &c. might be divided with 
equal ease and correctness. 
By the engine hereafter described, any line of equal 

parts, &c,,may be divided without an error of the 
acocth part of an inch ; and, as this can be done by 
any indifferent person, and so very expeditiously, its 
uses for dividing all sorts of navigation scales, sectors, 
&c. must be obvious ; especially when it is considered, 
that from the incorrectness of the present method of 
dividing, these valuable instruments are of less use 
than they might be. 

This engine consists of a strong plate of brass, moye- 
able on two edges of an iron frame. To facilitate its 
motion, the friction is considerably diminished by the 
application of three rollers to the under-side of the 
one : the iron frame is, supported on a strong maho- 
gany stand. 

One edge of the brass plate is ratched or cut into 
teeth, of which there are exactly twenty in an inch, 
and it is moved along the iron frame by an endless 
screw, having exactly the same number of threads in 
an inch ; these threads fit into the teeth on the brass 
plate. Each revolution of the endless screw round its 
axis will move the plate -£;th of an inch along the iron 
frame. 

A small wheel is fixed on one end of the screw, hav- 
ing its circumference divided into 50 parts, which are 
again subdivided into five parts by a vernier; there- 
fore, when the screw is turned on its axis, one of the 
primary divisions, the plate will be moved ,-4,th of 
an inch along the iron frame ; if the screw be turned 
to the coincidence of one division on the vernier, the 
plate will be moved 752,,th of an inch, and so-of the 
rest ; and the line on the plate to be divided, which 
terminates the spaces moved by the brass plate, may be 
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drawn on it, or on any instrument fastened on the plate, 
with the greatest accuracy, by .a point or tracer fixed 
in’a proper frame, whereby it has a rectilinear motion, 
without any lateral shake.) >: “iy wt 

Sometimes it may be necessary ‘to lay down lines:on 
instruments which are not commensurable with English 
inches ; such as-are the feet, inches, &c. of most other 
countries: this is done by inclining the line to be di- 
vided to make an angle with the direction’ of motion 
of the plate, by an apparatus to be described hereafter; 
if the tracer be set to draw lines at right angles to the 
direction of motion, or to the side of the plate, then 
the line to be divided will ‘be as much longer than the 
space the plate has moved; as the secant of the angle 
of inclination is longer than the*radius; but if the tracer 
be set to draw’ lines at right angles to the line to be di- 
vided, then divisions on that line will be shorter than 
the space the plate has moved along the iron frame, as 
much as the cosine of the angle of inclination is short- 
er than the radius. 2 . . 

PLATE 
CCLXXxX, 

Figs. 1—5. 

Fig. 1. 

Fig. 5. 

Fig. 1, 

Fig. 1. Represents a plan of the dividing engine. 
Fig. 2. An elevation. b 10 Oty 48 
Fig. 3. A seetion on the line AB. 
Fig. 4. A section on the line DE. 
Fig. 5. The underside of the plate A, represented in 

Fig. 1. 
"Note: Like parts are marked with the same letter in 

each of the Figures. : 
A represents a strong brass plate, 27 inches long, 

four inches broad, and.,7ths of an inch thick ; work- 
ed exceeding flat,.and of the ‘same thickness through- 
out, with its two edges exactly parallel. 

B is. a strong iron frame, 48 inches long, ‘having two 
edges a, 4 rising half an inch above its ‘surface; these 
two edges ate made very straight, and in’ the same 
plane; the inside of the edge a is also made as straight 
as possible. Atp9 

The plate A slides on the two edges’ of the iron 
frame ; beneath it are two springs °c, c, each fastened at 
the extreme ends to the. plate A by the screws’ s; at 
the other end of each spring isa roller ¢ of tempered 
steel, turning on an axis inthese springs ; there'is also’a 
third roller d of tempered ‘steel, ‘let into the iron frame 
near where the threads of the endless screw: act; this 
roller hath a long axis, one end turning in the iron 
frame at g, and the other in the lever #; this lever 
turns on a centre at 3, and with it the roller d’may be 
raised or depressed, by turning the capstan-head) screw 
o, which presses on a strong spring. ~ 

The use of the rollers is to diminish the friction of 
the plate A, when moving’ on the iron frame B: for 
this purpose, the strength of the springs is regulated’ by 
turnmg the two screws ”, 7, and of the roller d by the 
eapstan-head screw 9, till the weight of the plate A be 
very nearly carried on these rollers. 

C is the endless screw, which is of tempered steel, 
and has its pivots formed in the shape of two frustums 
of cones joining each other at their smaller end by a 
cylinder, as shewn in the description of the circular 
engine, p. 5, Plate III. of that work. These pivots 
turn in half holes of the same form in the pieces of 
brass DD, which are’ firmly ‘screwed to the iron frame ; 
the half’ holes’ are ‘kept ‘together by the screws m, m, 
which may be tightened at any ‘time to prevent the 
endless screw from shaking. 

On one end of the screw arbour is a wheel h, having 
its circumference divided into 50 parts, and numbered 
at every tenth division with 1, 2, to 5; and these divi- 
sions are again subdivided into five parts by the vernier?. 
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‘plate E may: Pp 3 

2 On 

_.G, G.represent two frames of steel ; each of these 
frames turn on centres K, fastened to the under-side Gt 
of the plate A, -andbequi-distant from. the» of it. 

In each frame is a roller y.of tempered steel, turned [Req 
very concentric to their pivots,:and ¢ “of the samé an 

diameter.) ,(uxls so! iccze nd ,oderalioie allt, avtivesifias, engl 
. The trames G, G are connected bask Pu 

plate E, which turns;on a stud:in frame; the studs C& 

must be at equal distances from the centres K. ; 
the frames turn, and the distance between the holes in 
the plate E in which: the studs act, must be the same 
with the distance between: the: centres: &, so that the 

the rollers may be always equidistant 
from that edge of ithe plate:A; which is in 
-ratched.. This | to’ press the edge of 
the plate A, with a motion parallel to itself, against'the 
threads of the: endless screw. logge. Quire gl 

the’ and ef"Ehevplate uslishaen 
steel, which acts as a bent lever.» ‘spring. 

. this lever has'a ketch, which. under the head of 
the stud I, that is on the end of the connecting piece E. 
ee eee the lever is pressed gradually 
down towards the plate A, by turning the finger screw 
F, the connecting piece E is drawn forw: so that 
Pea rp. EN MLS. 
ro may force the side of the plate against the end- 
ess screw. t i svoule t) Ii aa UG 60 

_. Then having two screws of témpered steel:exactly 
of the same diameter and number. of thréads, ‘viz. 20 
in an inch, one of these screws was notched across the 
threads, so as to cut in the mantier of a’saw ; this screw 
was put in the half holes in the pieces D, D; on the 
opposite end of the sctew. arbor ‘to that whereon the * 
wheel is, there is attached .a long rod, of such length, 

_ that the winch on the end of: it, by which the rod and 
endless screw are ‘turned round, may be clear of: the 
‘dren framevodin4 slatsgairiucd : bus vowirev 

i Dhisva’ narrow slip: of brass, having its 
1 . r 

, ne is serewed.on the plate A, and e 
, : £; ‘ » tasatide 

iP isiedge of this slip is parallel to the edge of the 
A; a distance of 25.6 inches was set»off on :a 

ine on the slip parallel to: its edge ; this ‘distance was 
bisected continually, till the distance between each bi- 
section was {ths of an inch. 2.08 ten balsesitod 

A brass cock was fastened to the iron’ frame, which 
passing over the endless screw, applied itself to the 
slip on the brass plate A, a small silver wire was stretch- 
ed across a héle of half an inch diameter in the end of 
the cock. The coincidence of the bisections with this 
wire was examined by’a small magnifier ina brass'tube 
fixed exactly over it, © 9) 0m) > velit aa 

The plate A being on the iron frame, the’ bisection 
marked I, towards the right-hand, was set to coincide 
with the wire, and the division. numbered 50 on the 
wheel, was set to the first division onthe nonius.. . 

The plate A was then pressed! against. the endless 
screw, by turning the finger screw F ; then, by means 
of the winch, the endless serew was turned towards 
the left sixteen revolutions, till the bisection marked 0, 
was brought to the wire ; this done, the plate was de- 
tached from the endless screw, by unturning the finger 
screw F, and the division numbered 2 was set to coin- 

hoe SEA 
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cide with the wire, the division 50.on the wheel being 
previously set to its index, and the edgeof the plate 
was pressed against the screw by the 1 
screw F ; then, by means of the winch, the endless 
screw was again turned ‘round jits axis 16 revolutions 

a 14 ; 

t 
. 
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hand, till the biseetion’I was bro 
The: 

im i Ny 

from end to end, with- 
plate from the screw, till the 

The notched endless screw, with the rod and winch, 
were then removed, and the plain screw was put in its 
place; having the divided wheel on one end of the 
screw arbor, and two sets of ratchet wheels on the 
other end. These sets are each d of three 
wheels, having teeth round their circumference ; one 
in each set hath’ $2 teeth, another 48, and’ the third 50, 
These two sets being one for turning the screw, and 
the other for ing it, they have, for this purpose, 
their ratchet cut in opposite directions, 

2, I, represents a cylinder of brass, having on one end 
two steel rings a and 6, with their edges: that are to- 
wards each other cut into ratchet teeth; these teeth are 
eut in contrary directions, so as to fit into each other ; 
on one of these rings is an index, and the other hath its 
teeth numbered with 10, 20, up to 50. The other end 

_ of the cylinder is made hollow, and contains one of the 
sets of ratchet wheels. There are two slits opposite 
each other, pierced through the hollowed part of the 
cylinder W. In each of these slits is a click turning 
on an axis, and is pressed into the teeth of the ratchet 
wheel by a small spring. The clicks may be moved 
along their axis, so as to catch in any one of the three 
ratchet wheels, and may be fastened at that place, by 
tightening the small screw S. 

The cylinder I, with the clicks, &c. turns on a steel 
axis X, attached to the piece K, and in a line with 
the axis of the endless screw. | Motion is given to this 
cylinder round its axis by a piece of cat-gut, which hath 
one end fastened to the ratchet ring 4; and the other 
end, after passing four or five times round the cylinder, 
is fastened to a treadle; and on pressing the treadle 
downwards, the clicks S catch in the teeth of one of the 
ratchet wheels, by which means the cylinder I, toge- 
ther with the endless screw, are turned round their 
axis, which moves: the sn a the iron re and 

_ at the same time winds up the spiral spring w. re- 
leasing the treadle, ‘the spring stttidennde itself, the 
clicks quit the ratchet wheel, and leave the endless 

~ serew at rest, while the cylinder I turns in an opposite 
direction, and raises the treadle to where it was before. 
V is a small square bar of steel, having both its ex- 

tremities cylindric. These cylinders move in holes 
lined with hardened steel, one in the piece D, and the 
other in the piece K. This bar earries three different 
pieces, which are of tempered steel ; the middle one ¢, 
as made to lie in the interval between the threads of the 
screw cut on the cylinder, and passes nearly half round 
its circumference ; it is kept in the threads by a spring 
e, which presses oma piece g, screwed to the iron frame. 
eps : aa to the bar V, by the screw 
turning the cylinder on its axis, will give a longit 
nal motion cs oa bar V. = 

€ upper of the piece f is formed into a hook, 
and may be set to catch in coe of any of the ratch- 
et wheels, and then fastened to the bar v by the screw 
i. Towards the other end of the bar is a piece j, which 
Serves to stop the cylinder in turning back, so as to li- 

2. 

+ ad number of pot amen or . It is fastened 
to i place on bar v, by tlie finger screw f. 

When oe engine is used, the Greeetrarrs. 
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wards, which, by means of the cat-gutstring, turns the _ Engine 

linder I round its axis; and the piece ¢ moves along @tduation. 
the thread, till a stud r on the cylinder; striking on the .~ my 
top of the curved piece ¢ bends the spring é, till that Rarmsden’s 
piece rests on the piece g. By bending this eprings the straight line 
square Bar is turned a fivtle on its axis, and pulls the engine. 
hook f into the teeth on the ratchet wheel R. Then 
releasing the treadle, the spiral spring turns back the 

linder, till the: piece 7 is fone under the stop on 
ratchet ring 4. : 

The parts of a revolution are regulated, by setting 
the number required on the ratchet ring 4, to the index pigs, 1, 2 
on the'fixed ring a. Each of the teeth answers to a mo- 
tion’ of +44, of an inch of the plate A; and the num-« 
ber of revolutions, each of Which moves the plate A 
véy inch, is regulated by setting the piece jon the bar. 

resents the steel frame, in which the tracer is Pigs, 1, 2, 
fixed. This frame turns between the conical points of 3: 
two screws n, n of tempered steel, which are screwed in 
the frame Q. There are also two similar screws in the 
same frame at m, m. The;points of these screws, which 
are also of tempered: steel, turn in conical holes in 
the piece P. By means of this parallel motion, the tra- 
cing point, by which the divisions are cut, will always 
describe ‘the same line without any lateral bending. 
The tracer is put in the hole in the axis 4, and is fixed 
there by tightening the four screws /, which presses the 
piece c against the flat part of the axis. 

This axis, which hath its pivots formed in double 
cones, turns between the ‘half holes at d, andmay be 
fixed when the tracer is set to any required inclination, 
by tightening the screw S. : 

S$ is a brass ruler, having its edges very straight and 
parallel. It hath two thin pieces of steel ¢ attached to 
it, which turn on joints at A, exactly equi-distant from 
the edges of the ruler. The interval between the pieces 

> , is exactly the same with the width of the steel 
Fake L. There are angular notches on the lower edge 
of the pieces g; similar and equi-distant from their cen- 
tres; so that when’any two corresponding notches are 
put on the screws n,n, between the frames Q and L, 
the screws being on that part made cylindric, and both 
of the same diameter, then the edge of the ruler will al- 
ways be at right angles to a line drawn by the tracer. 
The ruler S, in this manner attached: to the cutting 
frame, may be set parallel, or to any required inclina+ 
tion with the edge of the plate A, by turning the hans 
dle T, which moves the piece P with the cutting frame 
and ruler on the centre x, and may be fixed thexe by 
tightening the nut P. 

From a centre J, on the plate A, are drawn two cir- 
cular ares. The outer one is divided into degrees, dnd 
numbered from 1 to 9. Each degree is again subdivi- 
ded into six parts, or every ten minutes. The inner 
circle is divided in the proportion, that the cosines of 
the angles of inclination with the edge of the plate A 
bears to the radius, supposing the radius 10,000, and 
the divisions’are numbered ‘every 10th with 10, 20, to 
140, But the use of this apparatus may be perhaps bet- 
ter understood by an example. 

Let it be required to divide a line of the length of 
9 222., into the same number of divisions, and in the 
same: manner as if it were 10 incheslong. Put the ru- 
ler Sto the cutting frame L, and turn the handle T till 
the same edge of the ruler cuts’ the centre J, and the 
first division from the O of the inner arc. ‘Then screw 
the instrument to be divided firmly on the plate A, so 
that the line to be divided may be parallel to the edge 
of the ruler, which may be now removed. When 
plate has moved 10 inches in its own direction, the 
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whole length of the divisions on the line divided will 

Graduation. only be 9 22° inches.” ; F855 

On the for- 
mation of 
the screw of 
dividing 
engines. 

Ramsden’s 
method of 
making .a 
screw. 
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CCLXXXL 

Kgs. 7,8, 9. 

Figs. 7, 8. 

Figs.7, 8, 9. 

Fig. 8. 

Fig. 7. 

he screw of a dividing engine, whether for right 
lines or circles, must be considered as a most essential 

, and should be of the most perfect workmanship. 
robably from knowing, that there are several good 

methods of producing a screw now well known to ar- 
tists, Troughton omitted to send an account of that by 
which his was made, at the time he transmitted to us 
the description of his engine. We will, however, an- 
nex the method of making one; and as that employed 
by Ramsden for his straight line engine, may, for aught 
we know, be as good as any, it has been selected. The 
following is Mr Ramsden’s own directions for making 
the screw, and the Plate is a copy from his original. 

‘* The exactness of the above described engine, de- 
pends very much on the correctness of the endless 
screw, which here is required to have some properties, 
that were not absolutely necessary in the endless screw 
for the circular engine. In that, as there were but a 
few threads of the endless screw engaged in the teeth 
of the wheel, it only required that those threads should 
have an equal inclination to the axis of the screw; but 
in this engine, where the whole length of the screw is 
engaged in the teeth of the moveable plate, it is neces- 
sary also that the distance between the threads should 
be the same throughout the whole length of the screw. 
‘This is effected by the screw engine hereafter descri- 
bed. 

Fig. 7. Represents the plan; 
Fig. 8, The elevation ; and 
Fig. 9. A section on the line BO. The same letter re- 

fers to the same part in each of the figures. A represents 
a strong circular plate of brass, having its edge ratched 
bythe method given in the description of the circular en- 
gine. On its centre is firmly fixed the pulley B by four 
screws; a groove is turned on the cylindric part of the 
pulley, perfectly concentric to the plate A. 

C is a steel axis two feet long, terminating in a point 
whereon it rests. The upper part of the axis is firml 
screwed to the plate A, and turns in the collar D, 

’ E-represents an endless screw, which, being turned 
on its axis, moves the plate A round its centre. F, a 
divided circular plate, which may be turned with or 
without turning the endless screw. On the other end 
of the screw arbor is a wheel a, having its outer edge 
cut into teeth. X is a winch whereby-the endless screw 
is turned round. 

G represents a triangular bar of steel, which passes 
over the circular plate A, and is firmly screwed to the 
frame at H and I. 

K, a piece of steel whereon the screw is intended to 
be cut, having its pivots formed in. the manner before 
described. On one end of this steel is a wheel L, ha- 
ving teeth round its circumference, which take into 
those on the wheel a; on the.arbor of the endless screw. 
M and N represent two strong pieces of brass, in 

which the steel whereon the screw is tobe cut turns, 
They are-firmly fixed to the triangular bar G, by tight- 
ening the piece I by the screw n. 
O is a piece of brass, which slides on the triangular 

bar G. Its two extremities are made to. fit the bar, it 
slides regularly thereon, and is prevented from rising 
by the two springing pieces c,c, Near one end of the 
piece O, is an angular groove q, that holds the tool by 
which the threads are cut. As it was necessary to cut 
the screw after the steel was hardened and tempered, 
therefore the tool was pointed with a diamond. The 
cock W serves to fasten the tool, which may be set to 
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take proper hold on the steel, by turning the finger Fi 
per 2 ax is fixed there by talon Ne Gr 

- To make a screw perfect, it is only required to give ~~ 
the point which cuts the threads an uniform motion pa- j; 
rallel to itself, and to the axis of the intended screw, ma 
and that this motion be proportioned to the revolution scre 
of the intended screw, as the number of threads may P™ 
require. : ‘ 1 0D, Se 

o effect this, a piece of thin tempered steel, exactly 
of the same shickiteds throughout, is fastened to the 
slide O at r; the other end of the spring is fastened to 
the pulley B, in the groove. Now, while the circle A, y; 
with the pulley, is turning round its centre, by turning 
the endless screw towards the right hand, the spring ¢ 
draws the slide O with the cutter q, along the tri 
lar bar; at the same time the steel K, whereon the 
screw is to be cut, is turned round its axis by the com- 
munication of the wheel a, on the endless screw with 
the wheel L. ; 

Ithath already been mentioned, that the screw of 
the engine before described hath 20 threads in an inch ; 
therefore, if the number of teeth on the wheel a be to 
the number on the wheel L, as the number of teeth on 
the wheel A, is to the number of twentieths of an 
inch round the circumference of the pulley B, allowing 
for part of the thickness the spring ¢, the be- 
tween each of the threads of the screw to be cut will 
be twentieths of an inch. 

The size of the pulley was determined in this man- 
ner: the endless serew being  disen from the 
wheel A, the slide O was drawn back till the end of it 
came nearly to the piece M; the endless screw was 
again engaged in the wheel A ; then having two very 
small dots on the slide O set off parallel to one side, and 
exactly five inches distant from each other ; the slide 
was moved by turning the endless screw, till one of the 
dots was biseeted by a small silver wire fixed across a 
hole in a thin piece of brass attached to the piece N; 
then the O on the divided wheel F was set to its index, 
without moving the endless screw, and the a / was 
reduced, till 600 revolutions of the endless screw 
brought the other dot to be exactly bisected by the 
fixed wire. These bisections were examined by a lens 
of half an inch focus, set in a small brass tube, which 
was fixed perpendicularly over the wire.” 
We believe that the above described right-line en- rR 

gine, has been chiefly employed in dividing such scales Ray 
as surveyors use for mapping their work, barometer * 
plates, &c. But contrary to. what Mr Ramsden has 
stated, it should be remarked, that, for unequal parts, 
(sines, tangents, &c.) its performance must be tedious, 
and of course expensive; for after ev tread, the 
screw would require to be put forward by hand, to 
the amount of at least one significant fi of the 
Tables for every division from which they are gathered. 

Mr Ramsden states the accuracy of this engine to be 
equal to the 4000th part of an inch, which it certainly 
ought to be ; this exceeds in precision; by a small degree, 
what may generally be expected from Bird’s standard 
measures ; yet, as we know that Sir George Shuckburgh 
Evelyn sought in vain when he examined our national 
standards, for some work of Ramsden’s to place in his 
list ; and as in the apparatus for our great trigonometri- 
cal survey, otherwise made entirely by himself, a 42. 
inch scale of Bird’s- was used, it aa be presumed he 
never executed any thing of the kind. 

Soon after the above ‘described engine was finished, 
and. before the description was published, another right- 
line engine appeared, This, with the assistance of an 

1 



ingenious workman, was made by the late Mr Harrison, 
‘a son of the celebrated artist, wi ed the great re- 
ward for finding the longitude at sea by means of time- 

epers. There is sepenumete that this engine 
possesses great merit, av , in its construction, it is 
Wieierialhy -Oitieeeheiebone Rameduals but we are not 

tev with it to point out those differ- 
ences, or to. any description of it. We know, how- 
ever, that this is not idle ; it is in the possession 

. a relation of Harrison, who, we 

ntry’s OT » a glazier, 
ne- who for many rendered himself ul by divid- 

ing with wonderful minuteness and accuracy upon 
glass and other substances, the micrometer scales for 

i and other purposes. His engine consisted 
of a very long beam compass, nicely balanced, having 
sat one end a socket moveable by a micrometer screw, 
and furnished with a fine diamond: point. The death 
of this man, which only happened a few years ago, 
-would have been more regretted, had not Mr Barton, 
-with the engine of Harrison, produced in similar works, 
still more exquisite imens of art. The mother-of- 
‘pearl scales (Cavallo’s micrometer) come from his hand 
-almost miracles of neatness and accuracy. =. 
-» It is, however; comparatively easy, to uce equa- 
lity among neighbouring divisions in short measures, 
‘to what is required.in larger works, where the most 
vdistant parts would occupy their Cea as cor- 
«rectly as:adjacent ones. The latter, indeed, is the great 
‘difficulty of the art in all its branches, but more parti- 
veularly so; in'that which is the subject of the next 

Seer. III, Original Graduation. 
et 

' We now come to treat of the art in its highest order ; 

mn -ing with what attention it has been cultivated, during 
-a succession of ages, by men of science as well as artists. 
A modern journalist has designated it, “ one of the 

% --nicest operations of manual labour ;” the truth of which 
| _s ‘may be evinced from the very limited number of those 

«who have rmed it with success, and the high con- 
‘sideration in which they are held by al! who are quali- 

’ ‘fied to appreciate their labours. But the exactness re- 
} ‘quired in the art may be drawn from still more certain 
q ‘sources. 
| “ofthe mural circle at Greenwich, a minute of a degree 

‘is little more than the 100th — of an inch, er this 
i , quantity, respecting latitude, is the measure of about a 

})- mile mo pae Servemaataptireanery a of 
\ Jongitude, as derived from lunar and solar tables, the mi- 

‘nute represents upon a mean no less than about 30 miles; 
) ‘while some of the elements of astronomy respecting 
their maxima, are by observation brought down from 

heaven to earth under an infinitely greater disparity. 
jrono- ~*~ ‘There was a time when astronomers graduated their 
di for- -@wn instruments. Tycho Brahe and Hevelius are said 
trly di- sto have done so ; but neither the methods used by them, 

: nor by any: of the more ancient astronomers, have come 
‘own to us; nor perhaps need) this, excepting from 

! ‘mere curiosity, be regretted, if the statement of the 
‘errors of their instruments, given by Sir George Shuck- 

é 
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on “the importance of which may be inferred from consider- - 

In circle of three feet radius, which is that - 

861 
burgh Evelyn (Phil. Frans, for 1793) be tolerably cor- _ Original 
rect. Sir says, “ With respect to the precision 
of astronomical instruments in general, I may notice, Errors of the 
by the way, that from the time of Hipparchus and Pto- oj4 astrono- 
lemy, before and at the commencement of the Christian mical in- 
era, to-the age of Walther and Copernicus, in the be- struments, 

inning of the 16th century, few observations can be 
epended on to less than five, eight, or perhaps ten 

minutes ; those of Tycho Brahe, indeed, that princely 
promoter of astronomy, to within one minute. The 
errors of Hevelius’ large sextant of six feet radius, to- 
wards the middle of the 17th,century, might amount to 
15 or 20:seconds ; Flamstead’s sextant to 10 or 12 se- 
conds ; and lastly, those of Graham's quadrant, of eight 
feet radius, with which Dr Bradley made so many ob-« 
servations from 1742, might amount to seven or eight 
seconds.” It should, however, be remarked; that the 
above statement, being derived from inspection of the 
observations made with the several instruments, exhibits 
errors not strictly imputable to graduation; a part may 
have been produced by other defects in the instruments, 
and also by imperfect observation. 

Sir George (Phil. Trans. for 1798) examined the er- Sic 
rors of division in several of the old British standard ae 
measures, and compared their length with his own, purgh’s 
made by Troughton in 1796. . The first in his list is comparison 
the standard yard of Henry VII. about the year 1490, of standard 
which is said to have been taken from the length of the "Ute 
arm of that monarch ; but as history is silent respecting 
this trait of his greatness, it may be presumed that the 
surveyors of his. Majesty’s person took. for the purpose 
half the distance between the extreme finger ends of 
out-stretched hands and arms. Upon this standard the 
greatest measured interval exceeds.the least, by no less 
a quantity than .132 of an inch; and the whole yard is 
.076 of an inch shorter than Sir George’s.. In the stan- 
dard yard of Elizabeth, about 1588, the greatest inter- 
val exceeds. the least by .185, and the entire yard is 
-015 longer. For the standard ell of Elizabeth, of the 
same date, the greatest difference of intervals is .072, 
and the whole length exceeds the modern.standard by 
.016 of an inch. 

Many of our standard measures bear. no subdivisions; 
being simply finished to the length. Of these, nothing 
but their whole ‘extent could be examined; and this 
was done by Graham in the four following instances. 
The yard-bed. of Guildhall, about 1660, too long by 
032, Ell-bed of Guildhall, same date, .018 too long. 
A standard belonging to the clock-makers’ company, 
about 1671, too short by .028 on 36 inches. And the 
standard of the tower of London, about 1720, made by 
Rowley, was .004 too long. 

Graham’s own. standard, made by Sisson, in 1742, 
with which it is supposed the above comparisons were 
madeywas itself examined by Sir George, and found to 
be as follows: line E, .0013 longer, and line Exch. 
0067 shorter, upon 36 inches than his own. 

Many of the above measures exhibit miserable work ; 
a neat hand by doubling, tripling, &c. a string, and ma- ~ 
king notches with a file, would subdivide better. .. But 
it is likely, and indeed the list indicates as much, that 
greater attention was paid to the whole length, than 
was done to the intermediate parts; yet are the yard- 
bed of Guildhall, and the standard of the cloek-makers 
company, exceptions, and: differ from-each other by no 
less than O06 of an inch. Indeed, it seems difficult to 
suppose that the makers of those measures did their very 
best.» It is more probable, that, according to their own 
judgment, or thatiof the times in which they lived, they 
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thought their works sufficiently correct for the purpose; 
or, as the ancient astronomers praduated ‘their own. in= 

struments,—might not the magistrates'of old make their 
own standard measures? La yeewe grktaeal 

Hevelius, ‘and ‘the astronomers who preceded -him, 
‘made their observations without ‘the’ assistance ‘of’ tele- 

Hook’s me- - 
thod of gra« 
duation, 

Scopes, and the result of the’ ‘well-known controversy 
between Hevelius and Dr ‘Hook speaks highly in fa- 
vour of the division of his sector; for’ men ‘of science 
decided the dispute in favour of the Dantzig’ astrono- 
mer, from the superior ‘accuracy of his’ observations ; 
‘whereas, had the instruments of Hook been equal in 
other respects, the ‘téleseupic ‘sights, as is row well 
known; must have'given him the advantage. >? 

Dr Hook, in his animadversions tipon the Machina 
Ceelestis of Hevelius, published in 1674 the first method 
‘of graduation ‘that has been described. ‘It consisted of 
indenting the edge of an arc by the rotation: of 'a‘screw 
about its axis, in the manner that’has'since been practised 
with success in the dividing engine ; the indentations 
themselves stood for the divisions of the instrument, 
the angular value of which ‘were tobe found by other 
means. “A scréw similar to that which cut the teeth, 
‘was connected with the telescope; ‘and the number of 
teeth, and parts of a tooth, as shewn upon the’ micro- 
meter head of the screw, gave the observed angle. 

‘As the inventor of this method describes no means 
for correcting’ distant divisions, it may fairly be conclu- 
ded, that he did not forésee the necessity of any.’ And 
‘his own words bear out this supposition. Dr Hook 
entitles it, An explication of the new way of dividing’: 
and says, that the perfection of his instrument is in the 
“way of making the division ; that 7 excels all the comnion 
ways of division ; and that it does not at all depend upon 
the care and diligence of the insirument-maker, in dividing, 
graving, or numbering the divisions, for the same screw 
makes it from end to end. é 

With such screws as may be supposed to have “been 
in use-at that time, their want of truth could have had 
no good effect upon the run from end to’ end of the are ; 
yet as the same error would recur at every complete re- 
volution, no material mischief might arise. “But it is 
evident that the parts of a revolution would be affected 
‘by the whole amount of such error. The method was 
put in practice by ‘ompion, Sharp, ‘Rowley, the’ Duc 
de’ Chaulnes, and perhaps many‘others; but: in every 
recorded instance it completely failed ; and such instru- 
ments as bore this-graduation, before they could be de- 
pended on to any useful ‘degree, were furnished ‘with 
hand dividing. 

Mr Smeaton ‘seems to ascribe ‘the failure of Hook’s 
method to the different resistance which the different 
hardness in-parts of the metal presented to the action 
of the'serew ; and undoubtedly this afforded one source 
of error.» But wevare of opinion, that much greater er- 
rors arose from the screw not being’so sharp at the end 
of the are, as it was'at the beginning ; and that notch- 
ing the screw, ‘in order to produce the full tooth, made 
it cut sharper with the preceding edge of the threads in 
some parts, andthe following edge in others; a fact 
which is mentioned by Troughton as having embarrass- 
‘ed him ‘in racking his engine. ; 

Both Hook and Hevelius, in their controversy, pre- 
tended, in measuring an angle, to come at the exact- 
ness of a single second ; but as they flourished upon 
the verge of anage when most: things relative: to: sci- 
ence were taken upon credit, perhaps their works should 
not be too severely criticised by those who live at a 
time when every thing is tried be the test of experi- 
‘ment. 
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/ Lhe polar sector of Mlamstead, made by Tompion; 

“eith which he made «so many neat 1676 ° 
to 1689, bore the screw division ; but its gross ‘errors ,) 
obliged Mr Flamstead himself to perform an original yo 
diagonal Leeper its limb.. -It..was about the tor. 
latter ‘date 'thatia -are was:completed. Bue) 
observatory, which, under the direction of Flamstead, 
was altogether constructed (by his assistant: Mr Sharp. 
This:also had ‘the’ division of Hook, but it ‘does «not 
appear to have succeeded better than thatiexecuted by 
Tompion: however, Sharp’s instrument ‘was at first 
furnished: with *a di ‘graduation more accurate — 
than'any that had precededit!.) 0 0) a 
The celebrated astronomer of Denmark, Olaus Roes Ro 

mer, about the year 1715, finished a muraliare.. Pro. ™"" 
— kacamgren the oe the screwmethod in _ 
England, ‘he performed his:graduation ina very ‘differ- 
eaqinrayy r archoaten in the paper before alluded to, 
a Mee account of Roemer's method withthe fol- © 
lowing remark : “ Th itis'a very si a eres 
right line into any number of’ parts ‘required ; yet it is 
‘still a‘much more simple thing to set off uponagiven = 
tight ‘line, from api radi eciaisigliiacahecctot tad : 
‘parts ired, where the’ total length is not exactly li- 
mited ; is amounts to nothing more than assum-~ 
ing‘a convenient opening “of the poe ee and be- 
ginning at the ‘given point, ito ‘set off the opening of 
the compasses as ‘many times in succession, as there 
-are “equal required ; which ‘process is ,asap- 
plicable to the arch of a circle, as it is to a right line. 
Of ert principle Roemer endeavoured ‘to avail 
-himself.”) To this end he took two finely pointed pieces 
of steel, and bound ‘them firmly»together at a distance 
which, as‘nearly as he could re psy would give him 
divisions nhis are of 10’ peau This pane: 
was to avoid the spring of long-le: compasses, | 
was, for the cienpasertnedadiock eal better than the 
best spring-dividers of the present day. With this dis- 
tance between the points of the tool, set off in succes- 
sion 450 times, Roemer divided his are of 75°. This 
way of dividing has appropriately been denominated — 
stepping, and k’s can be considered: in no other 
li Me Neither of them could give exactness in the to- 

are, even within moderate limits ; but this defect, 
great as itis; would have been amply com for, — 
had they secured the d desideratum tig? wees 
Smeaton is of opinion, that of those two methods, Hook’s 
is the best, because the screw, in making the teeth, has 
hold of several at a time; and, as far as neig i 
divisions:are concerned, it-certainly is so: but with re- 
spect to distant ones, as well as accuracy, we 
feel inclined to:give the preference. to Roemer’s. The 
astronomer of Uraniburg was the first who read off the Tycho 
angles observed with instruments, by means of a dou- 5*ie 
ble microscope ; not indeed/by a-wire put in motion by 4... 
a micrometer screw; as is now done. Instead of this, 9 dou 
10 equidistant parallel lines of single silk were stretch- crosec 
ed across the field of view, and bemg adjusted so as to 
fill the space between two. of his dots, gave him single 
minutes: the seconds were obtained only by estima-— 
tion, a 
Soon after the death of Flamstead, the royal obser- 

vatory was unfurnished. It has been said, that his ex- 
_ecutors demanded a higher price for. the instruments 
than government thought it right to pay. Thiswas 
the more excusable in thedatter, as it is probable that — 
it was in contemplation to procure new ones, in, which 
case the old. ones were intrinsically of no more val 
than the materials of which they were composed ; yet it 



ity that those venerable and .solid records of art 
Uhave left the spot where they had been so useful 

but as they were short. in comparison with the ea 
as, 

stand nearly in the direction of the radius... With re- 
spect to ms ing divigions ame the beam-compass, it 
may be doubted whether it was not a practice among 

instrument-makers, particularly upon chamfered edges, 
before the time that the Greenwich quadrant, was fi- 
nished ; and we have seen old works that indicated 
it. But there was another improvement of much, more 
i than either of the above, which. was. indis- 

of the quadrant into 96, which precludes altogether the 
practice of stepping, and has rendered essential service 
toastronomy. =) | Aetyh . . 
Graham's quadrant is described at length in Smith’s 

Opiics, and we barn Ayaiiee gnieivenc of ‘he process 
pursued in its graduation, y CO} ollowimMg ac- 

count from that. celebrated 2 Soper , . 
- There are 2 arches struck upon, the brass limb ; 

one with a radius of 8 feet, or more exactly of 96:85 
<,¢ inches; and the other with a radius of 95.8 inches. 

~ ‘This inner arch is divided into degrees, and 12th parts 
of adegree ; and the outward arch into 96 equal parts, 
which are severally subdivided into 16 equal parts. 
The beam of the compass which struck these arches, 
was secured from bending, by several braces fastened 
to it; and when an arch was struck, 60 degrees of it 
was determined, by placing one point of the compass at 

Fig. 1. Plate CCLX XXII.) and by making a stroke 
i the other at 6. This arch ad, was bisected in c, 

by drawing two small arches upon the centres a and 4, 
with such a radius as to cross the wd: cb, intwo 

ints as-near together as ible, without touchin 
oe other; then the sn interval between hem 
was bisected at c, by estimation of the eye, assisted by 
a magnifying glass. After this, the interval between 
the points @ and c, ore and}, was taken with the 
beam compass, and was transferred from 4 to d, which 
determined the Pago the quadrantal arch acéd. 
Every one of the arches being bisected in the 
ond mauner, the vere became divided into six 

ual parts, containing 15 degrees a piece ; and eve 
“x of these was divided into ae, equal parts, ef 
follows. To avoid making any false or superfluous 

ints. in the quadrantal 3 with its radius unaltered, 
ut upon any other centre, there was struck’ another 
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putably the invention of Graham); that is, the division, 
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faint arch, upon’ which the ehord of 15 degrees, already — Originai 
found,, was penal vale from the, quadrantal arch ; and Graduation, 
the third part of 15 degrees, being determined by trials ‘Aaaear 
upon the faint arch, was transferred back again upon Cohews 
the quadrantal arch ; which then was divided into 18 method of 
enon containing 5 degrees a piece ; and the 5th spaluating 
part of these was found, by, trials, as before, in dividing this qua- 
a separate arch, drawn upon a new centre for this pur~ drant. 
pose only. ‘Ihe subdivisions of the degrees into 12 
equal parts, were made by bisections and trisections, as 
before. ‘Thus was the whole quadrant divided. without 
any false or epee points. ' — ; 

See eee equal. , by no other met tof bisection, 
til 7 two thirds of the quadrant, became 
divided into 64, and the remaining third into 32 equab 
parts, which make 96 in the,whole, . And every one 
of these was also divided. into..16, equal parts by con- 
tinual bisections... These two sorts of divisions are a 
check upon each other, being in, effect two different 
uadrants; and the divisions in. one being reduced into 

the divisions of the other, by a table made :for that 
purpose, they are never found to differ, above five ox 
six seconds in any place of the limb, and when. they 
do, the preference ought to be given to the bisected div 
visions, as, being determined by. a.simpler operation: > 

The divisions hitherto mentioned being only very 
fine points in a fine arch-a 6d,' scarce, discernible by 
the naked. eye,. it) was necessary, as usual, to strike 
lines perpendicular to the arch, through every one of 
them. But since it is very difficult, and tedious: too, to: 
draw lines exactly through every point by the edge of ~ 
a ruler, the following method. was judged’ 
rate and expeditious. It was pv then to divide. 
any other concentric arch, fh t, by cross’stnokes, itito 
similar parts to those inthe given archacgehd. Take 
a small beam compass, and having: once fixed its: points: 
at any convenient interval ; upon the centres ¢, g, Sc." 
being the given points of the divided axch, strike the 
smal arches fi, Wk, &e. cutting the undivided>arch in 
Sh, &e.; then will the intercepted arches, asf; h, &e. 
be’similar to the arches e, g, &¢c. that.is, they will sub- 
tend the same angles a nem “penie ys 0. _ 
joining ef, gh, an of, oh, oe,0g, the triangles 
Sof; 8 eve be similar and equal to each. other ; 
every side in one being respectively equal toevery side 
inthe other.. Therefore, by taking away the common 
angle eoh, from the equal. angles, eof, gok, the -- 
angles eo g, foh, that remain, will also,be equal, 

If the triangles ¢ fo, ¢ ho, &e. be right angled at f 
and fA ; the dividing strokes fi, hk, &c. will, cut the 
quadrantal arch fi, at right angles also, at fand 4, 
&e,.” 

Respecting the means employed by Graham. in the /Remarks on 
division of the are of 90°, there is nothing in'them, ex- Graham’s 
cept what has already been noticed, that evinces supe=)™* 
rior contrivance ; it is to his accurate execution, and 
the invention of the continually bisectional are, that he 
owes. the well-deserved reputation which he . holds 
among those who have distinguished themselves in, the 
art of graduating astronomical instruments... 

Before the time that Bird flourished, there. is nota 
word. to be found in the history,of graduation about the 
dilatation and contraction, of metals in different tempera- 
tures; and it may be supposed, that as'Graham. made 
his quadrant of iron, and the limb of brass, he was un- 
acquainted with the different expansions of those me- 
tals. Our doubts, however, respecting the accuracy of 
that instrument, from this cireumstance, have been 
partly removed by the writer of this part of our article 
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Original having heard Troughton say, that he had looked at it 

Graduation. with an eye to this matter ; that he is of opinion, from 
estimating ‘the elasticity of those metals at 8 or 10 times 
their difference of expansion, in such temperatures as 
they are exposed'to‘in the observatory, that the iron 
will command the brass, and little or no error will en- 
sue. The same artist also observes, that as the iron 
quadrant has long borne an additional are of 96°, divi- 
ded by Bird, and as there is no proof of its having 
changed its figure, since that are was put on, as the 
brass one has certainly done to the amount‘of 7 or 8 se- 
conds, for aught that is known to the contrary, the 
iron one may be the better instrument ; but as both of 
them are now superseded by the new mural circle, this 
uestion may, perhaps, remain for ever at issue, and its 
iscussion is now rendered of far less interest than it 

would have been 30 years ago. 
‘(Graham laid it down as a principle or maxim, “ that 

it is‘possible, practically, ‘to bisect an ‘arch or a right 
line, but not to trisect quinquisect, &c.” Bird not 
only acted upon this maxim, to the full scope of what 

been done by the’artist who ‘conceived it, but ex- 
tended it even to the division of the arc of 90°. We 
will not, however, ‘anticipate the method of Bird, 
which is in many respects original and ingenious ; for 
every one who dips into these matters, will derive the 
most satisfactory information from perusing his-own ac- 
count of it, as published by order of the Board of Lon- 
gitude in 1767, the whole of which is subjoined.' 

« The following method of dividing astronomical in- 
struments, &c. is collected principally from the expe- 
rience which I have gained in the space of thirty-four 
years ; and, in some parts, from the instructions which 
I received ‘from the late Mr Jonathan Sisson. 

‘What I call my own, I have distinguished by Italic 
‘characters. If any other instrument-makers have used 
the same method, it is unknown to me; and shall, 
therefore, :pay no regard to any pretensions unsupport- 
ed by evidence;—I mean, pretensions, without pro- 
ducing astronomical instruments superior, or, at least, 
equal to those which I have made. 

How far the lunar theory hath been improved by the 
observations of the late Dr Bradley and Mr Mayer, I 
leave to the decision of those who have tried it by ob- 
servations, in order to find the longitude at’sea, &c. I 
cannot help, however, being fully of opinion, that a still 
more perfect knowledge of the motion of the heavenly 
bodies may be obtained by future observations, skilful- 
ly made, with accurate instruments. 

I have been favoured with so distinguished a mark* 
of approbation from the Commissioners of Longitude, 
that nothing on my part shall be wanting, that may, in 
the least, contribute to so desirable an end :”—So far 
the preface. 

“It will be sufficient, for my purpose, to make use 
of no more lines and ares than are represented in Fig. 2. 

Bird’s me- 
thod of 
graduation. 

PLATE Plate CCLX XXII. 
a The requisites for the performance of this work are as 

follow :—A scale of equal parts, by which the radius may 
be measured to 0.001 of an inch, must be provided. My 
scale is 90 inches long, each inch divided into 10, conti- 
guous to which are nonius divisions, viz. 10.1 inches di- 
vided into 100 equal parts, shewirg 0.001 of an inch ; 
and, by the assistance of a magnifying glass, of one inch 
i ngth, a third of 0.001 may be taken off by estima- 

ton. 

* Bird received the sum of £560, by certificate, from the Commissioners of Longitude, for his method of nie together with. that of constructing mural quadrants; the latter of "which was published soon afterwanda ‘ j = ; } ; 2 
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Provide five beam compasses, to which magnifying Or 

glasses, of ie more than one inch focal length, Gola te ! 
applied. Let the longest beam be sufficient to draw the ,~ 
arcs, and. measure the radius; the 2d, to measure the p02 
chord of 42° 40’; the 3d, to measure the chord of 30° ; 
the 4th, 10° 20’; the 5th, 4° 40’; and if'a 6th, to mea~ Px. 
sure 15°, be made use of; so much the better, cen 

I have, for the sake of a round number; mentioned ¥ig- 
above, that the radius cf the mural-are in the Royal’ Ob- 
servatory at Greenwich is eight feet ; but, as I shall here 
put down the lengths of the several chords made use’ of'in 
the dividing, it will be necessary to note the exact radius ' 
in inches and decimal parts. © eet 18s ANION 

The radius of the arc of 90°, at the points, = 95.938 
inches, from which the following numbers were computed, 
viz. 49.6615 inches = chord of 30°, — 25.0448 inches = 
chord of 15° — 17.279047 inches, = chord of 10° 20'— 
7.81186 inches, = chord of 4° 40’, and 69.80318 inches, 
= chord of 42° 40'. Having drawn the several ares, 
between which the divisions were to be cut, the radius and 
the lengths of the above chords were taken by the beam 
compasses, which, together with the scale, mere laid upon 
the quadrant, where they wemained till the neat morning, . 
during which time the dour of the room was kept locked. 
Before sun-rise I remeasured the radius, which required 
some correction ; the beam being of white fir, and the scale 
of brass, which probably contracted, while the beam re- 
mained unaltered. The other beam compasses also re- 
quired correction. evr 

Now the quedrant and scale being of the same tempe= 
rature, the faint arc 6, d, was Ati and, with a very 
fine prick-punch, the point a was made. ' With the 
same beam compass, unaltered, I laid off, from a to é, 
the chord of 60°, making also a fine point. With the 
chord of 30°, ae was bisected inc. Now, one point of © 
the beam compass, containing 60°, was fixed ine; and 
with the other was marked the point r, or 90°. Neat, 
nith the beam compass, containing 15°, mas bisected er 
inn, or 75°. From n was laid off the chord of 10° 20’, — 
and from x, 4° 40! ; which lwo last chords joined exactly 
in g, being the point of 85° 20'. Now each degree 
being to be divided into 12 parts, or every 5’, therefore 

85X12 + 4= 1024, a number divisible by continual bis 
sections. The last chord computed was 42° 40!, with 
which ag was bisected ino; ao and og were bisected 
by trials. But whoever undertakes to divide a large qua- 
drant, will do well to compute also the chord of 21° 207; 
but for this chord any of the beam compasses already pro- 
vided, which will take in the length, may be used. The 
point g being found as above, I Dae mp by continual 
bisections, till I had the number required, viz. 1024. To 
fill up the space between -g and r, containing 56 divisions, 
the chord of 64 divisions was laid off from g towards d, 
and divided, like the rest, by continual beseclions, as was 
also from a towards b. The points 30°, 60°, 75°, and 90°, 
fell in without any sensible inequality. 

Here it is necessary to mention in what manner the 
bisecting and pointing were performed. Having the 
chord of 42° 40’ in the beam compass, and one point 
placed in a, with the other a faint arch of about of 
an inch in length was made in o. Again, one point of 
the beam compass was placed in g, and with the other 
the aforesaid faint arch was intersected. Here, as in” 
all other places, great care was used to make the points — 
exactly in the arc to be divided, and also in the inter- 
section. 

/ ‘te “ae! “ 

—— 



_. Tm the followin pages I shall not only describe the 
T process int ividing the mural arc in the Royal 

bse , but endeavour, also, to make the descrip- 

* tthe chord should be taken a little too long, or too 
_ short, so that the intersection be made on one side or 
i. the other of the arc to be divided, it will not a 
_ an inequality, provided the point be made in the mid- 

Tvtbocmencine tee short Ries; except at the point vA 
85°. 20', where great care must be used in taking the chords 
from the scale, Great care must also be used in pointin 

__ thtersections in general, being more difficult than a single 
line. But here i must not be understood to mean a single 
line made by one point of the compass ; for, in all bisec- 
tions, the to be pointed must be laid off from left 
to right, and from right to left ; and if any error arises 
from an alteration of the beam compass, it will be shewn 
double. 

- In dividing, the points of the beam compass should 
never be brought nearer together than two or three 
inches, except near the ends of the arch or line to be di- 
vided ;-and there spring-dividers, having round points, 
which may be put in and taken out occasionally, will 
best answer the p / 

' The next thing to es —— ae method of 
making the points. The prick-punch, for this purpose, 
must be rok nanees sla and round, the conical point 
to make a pretty acute angle; and as the points here- 
with to be made, should not exceed 0.001 of an inch, 
shen linear divisions are to hee esas a magni- 

1 lass of 4 inch foca s used 5 b 
fire sioee f of a8 the impression, or bekaket, 
made by the points of the beam compass, will be very 
conspicuous ; and, if the said impression be not too faint, 
feeling, as well as seeing, will greatly contribute to make 
the points properly. f 

It is scarce nec to.say any thing about the arc 
of 96°. I shall only mention, that it contains 1536 di- 
visions; is to be divided into three equal parts, in the 
same manner as the arc of 90°. Each third > contains 

_ 512 divisions ; which number ‘is divisible continually 
by 2, and gives 16 in each 96th part of the whole arc. 

~ This arc of 96; (so far as 1 know,) was first applied 
to the iron quadrant in the vt he Observatory, in the 

year 1725, by my late worthy friend, Mr George 
Graham. It was not only a severe check upon that 

t mechanic, but will be so to all others, who divide 
e two arcs, upon one and the same instrument ; yet, 

if the above instructions be strictly followed, the agree- 
ment between the two will be surprising, and differ 

i little from the truth. 
} the next step is to cut the linear divisions from the 
i ints. The best instrument for this purpose is the 
\ stat compass, having both its points conical, and very 
| . Draw a tangent to the arc 6 d, suppose at e, it 
i will intersect the arc x y in g; this will be the distance 
: between the points of the beam compass fo cut the di- 
| visions (nearly at right angles to the arc bd.) 
( Lodge that point of the beam compass next your right 
| hand, in the point : 3 let the other fall freely into the 

arc, XY; ss gently with your upon the scren- 
head, whch fultess ihe pes Ey rag pie must be 
conver, and right over the point;) and, with the point 
towards the right hand, cut the divisions.—JIn this man- 
ner you must proceed with the rest. 

aving finished the divisions of the limb, the nonius 
divisions are next to be divided. Chuse any part of the 
arch, where there’is a coincidence of the 90 and 96 
arches, which let be at e: Draw the faint arcs s/ 
and i #, which may be continued to any length towards 
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A, upon which the nonius divisions must be divided in Original 
points ; a tangent line, as before, intersecting this are, Graduation. 
gives the distance of the points in the beam-compass. ~~. 

ow as the nonius divisions of the arc 90° subdivide jyoq of 
the divisions of the limb of the mural are at Greenwich to graduation. 
halfa minute, 11 divisions of the limb being equal to 10 Piatx 
upon the nonius plate (a number which only 5 and 2 ccLxxxi. 
will divide,) recourse must again be had to comjntation, ¥ig- 2 
Measure the radius of the arc, and compute the chord of 
16, or rather 82, of the nonius divisions ; the quantity of 
an are equal thereto, may be easily had by the following 
proportion: As 10 div. : 55! (the number of minutes in 
11 divisions of the limb) = : 82 div. : 2° 56, the chord of 
which must be computed, and taken from the scale of 
equal parts: But as different subdivisions by the no- 

- nlus may be required, /et n= number of nonius divisions, 
m = number of minutes taken in by the nonius, b = 16, 
82 or 64, and x=are sought ; then as n:m::b: x. 

Lay off with the beam-compass, having the length of 
the tangent between the points, the point q from e, and 
the chord of 32 Sram q; towards the left hand, and divide 
by continual bisections, 10 of those divisions, counting 
Jrom q to the left, will be the points required. As the 
number of nonius divisions for the 96 arch should al~ 
ways be 16, 82, &c. I need only mention, that the 
extremes may be laid off from the divisions of the limb, 
without computation. 
Now the place upon the chamfered edge of the no- 

nius plate, where the nonius is to begin, may be found 
in the following manner. Measure the distance of the 
quadrant centre, from the axis of the telescope ; this dise 
tance from the axis of the telescope at the eye-end, will be 
the pe fer thé first division of the nonius, where draw 
@ faint line from the centre. The greater accura 
with which this ts laid off; the nearer to the axis of the 
tube will be the intersection of the wires, in the common 
Socus of the object and eye-glasses. 

I will suppose that no instrument-maker will fix to 
the telescope the nonius, and centre-plates, without 
steady-pins, as well as screws. Screw the centre-plate 
of the telescope very fast: put the nonius plate upon 
the steady-pins, without screws, and put the telescope 
upon the quadrant: make fast the nonius plate to the 
arch with two pair of hand-vices, and take the tele~ 
scope away. Now with one point of a beam-compass, in 
the centre of the quadrant, ‘and the other at the middle of 
the nonius plate, draw a faint arch from end to end: 
Where this arch cuts the faint line before-mentioned, 
make a fine point: From this point lay off on each side 
another, which may bé at any distance in the arch ; only 
care must be taken, that they be equally distant from the 
middle point: From the two last make a faint intersec- 
lion as near as possible to either of the chamfered edges 
of the nonius plate: Through this intersection, the first 
division of the nonius must be cut. 

Put the telescope again upon the centre of the qua- 
drant, the steady-pins into the nonius plate as before ; 
unscrew the hand-vices, and bring the last-mentioned in- 
terseclion to e or 60° upon the limb, where fasten it again 
with the hand vices, and take away the telescope. Now, 
from the point before divided, the nonius divisions 
must be cut; by lodging the left hand point of the 
beam-compass in the point upom the arch, and cutting 
with the right. 

Here great care must be taken, to cut the first divi- 
sion of the nonius through the point of intersection ; 
which may be done by altering the distance of the 
points in the beam-cempass, if necessary: This will 
not sensibly affect the perpendicularity of the divisions, 
provided the intersection be placed very near to e, or 60°. 
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Having cut the nonius divisions, suppose of the. 90 
Graduation are, take up the plate, polish off the bur, and fasten it 

—v"_ to the limb, as before; but here reat. care must be 

taken to make the first division of the nonius coincide 

with the 60th deg. so as to appear one line; and the: 
nonius of the 96 arc may be cut in the same manner, 
making the first division coincide with 64 = 60° upon 
the limb. 

Now, take up the plate, and dram, a tangent, at the 
point in the faint arc in the middle of the nonius. plate ; 
and with a distance about a quarter of au inch er 
than the nonius, lay off from the tangent point another 
in the tangent line; also. lay. off this distance from the 
centre of the collar. at the object end of the. telescope, 
and makea fine point: Then. extend the beam-compass. 
nearly the whole length, of the nonius, or centre plate 
(which should reach, at least, half an inch. beyond the 
telescope, on the contrary side), and lay off other points 
in the tangent line before mentioned, and in a line 
passing through the centre of the quadrant, at right 
angles to the telescope. 
Now screw the two plates to the telescope, and. draw 

lines by the edge of a steel-ruler through the correspon-~ 
dent points, to which lines the plates must be carefully: 
filed.. Then the ends of the plates will be in lines pa~ 
rallel to each other, and to the axis of the tube, which 
affords ar excellent mechanical method of finding the 
line of’ collimation of the telescope. 

The apparatus used for this purpose by the late Mr, 
Graham, was a box equal in length to. the telescope, 
having deep sides, to prevent its bending by its own, 
weight. The ends were of hard wood.) Instead. of 
which, I use iwo flat piecesof brass, which I can move, 
according to different lengths required ; and by the help 
of a small spirit-level, these pieces of brass may be fined in 
one and the same plane. This, apparatus should stand 
firm upon the ground, where a distant and. distinct ob- 
ject can be seen. Rest the ends of the nonius and cen- 
tre plates upon the two pieces, of brass, and observe 
what point of the object is cut at the intersection of the 
horizontal and vertical wires. Invert the telescope,, 
and if the horizontal wire does not cut the same point 
of the object, it must be altered by the screws for that 
purpose, half the, difference. . By repeating this, you 
may approximate extremely near the truth. 

» In the middle, between the 90 and 96 arches of the 
mural quadrant, in the royal observatory, is an arch.of 
oints (96), which are used with a silver wire, of about 
E00 in an inch, carried by asmall frame, screwed to the 
end of the nonius.plate. When the wire, in an obser- 
vation, falls between two points, it must, by the micro- 
meter screw, be made to bisect the nearest point to the 
left hand, the instrnment shewing the cenith distance ; 
and the minutes and seconds shewn by the micrometer 
addéd, Ifthe next point to the right hand be bisected, 
the minutes and seconds must be subtracted. This arch 
of points was divided in every respect like the other 
arch of 96. 

Having gone through the whole process of dividing 
the cua arc, &c. it will be necessary to shew some rea- 
sons why this kind of management hath succeeded better 
than any other, as far as I either know or have heard. 

After I had found by experience, that the expansion of 
the instruments to be divided, occasioned by the inereasin 
heat of the sun, or a contraction by a decrease thereof 
was the grand difficulty with which Ihad to struggle, espe- 
cially when two or three hours were required to lay off the 
principal points ; I immediately set about contriving how 
to lay them. off in the least time possible, i. e. before any ex- 
pansion or contraction could take place ; and as the heat 
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of three or four persons in the room may produce the same ¢ 

sun, I never admit were - Gi 

A 2h 

this 

points being but few in number, the divisions may be 

Sextants, or octants, for observing the distance of the 
moon from the fixed stars, should be divided by the — 
foregoing method, great accuracy being bh” 
instead of dividing sextants to every 20! the li 
as is commonly done, they should be divided to 15',a chord 
of 64° might be laid off, and divided by continual, bisece 
tions, This would, in some measure, crowd the limt 
with divisions ; but it. would shorten the nonius; for’ 
15, instead of 20, would shew one minute... | 

In dividing either arches or ight lines, a number 
(which will divide continually by 2) greater exthan is re. 
quired upon the are or line, is the best. to begin with,’ 
and may be used in dividing a circle, by laying off 
chord of the difference. _ Suppose it was: to di« 
vide a circle into 54 MY eal be ¥ 
10=10°.30'; the chord of which laid off must be add 
ed to 360°, and it willbe 360° 410° 30’, to be divi 
into 64 equal parts, 54.of which will complete the cir 
If the are of 10° 30’ be laid off from a dividing plate, 
it will answer the same. purpose. Senciss } os 

Analogous to the foregoing method, my scale of equal 
parts mas divided. I took *%2 of an iach in_a, beam 
compass, laid the scale which I took it from, the brass 
scale to be divided, and the beam compass in a ro 1 
cing the north, where they lay the whole night. . 
next morning, after correcting the lengths, the above +. 
were laid off three times (the brass being long eno 
to take it in); then, having in other ‘compasses 256, 
128, and 64, I bisected the three spaces of 512 with all 
the expedition I could, Having now only 64 inches in 
the last beam compass, any Rake: or unequal expan- 
sion was not to be feared ; therefore worked by conti- 
nual bisections till I had done. The linear di i p 
were cut from the points, with a beam compass, as bene 4 
described. , ; 5 a 

The nonius divisions of this scale contains *,% | 
inch, which were divided into 100 in the follo 4 
manner : 4s 100 : 101 :: 256 : 258.56 tenths of an inch, 
the integer inthis case being ;';. Suppose the scaletobe 
numbered at every inch from left to right ; then b= 
ly against *,, to the left of 0, was.made a fine point, 
from which was laid off 258.56 to the right hand... This 
was taken from a scale 3 feet in length, which was divi- 
ded after the common meth the error was so od ; but 
small as to vanish at the other extremity ofthe nonius, 
when divided continually be 2. Siding A's Se 



_ mutal arch, from the year 1756 to the time of his de- 
cease: with it he settled the mean obliquity of the 

[ pape the heginitinig of the year 1756, at 28° 28’ 
6”; which Dr ley settled by his- observations, 

ide in the years 1750 and 1751, at 28° 28’ 18”, The 
: is le to what ought to arise fromthe 
ual diminution of the obliquity of the ecliptic at 

‘a rate of about } a:second inva year,” &c. “That:two 
a ea eetart _ “Fas aa of different radii, 

in different’ parts of Europe, ‘should so nearly e, 
: is matter of arlene astonishment, and sufficiently 
proves, that a’mean of several observations, made'b 

observers, with accurate instruments, properly 
justed, willalways lead us either to’the truth itself, or 

extremely near to it. 

ks on _ Excepting the means of rendering the common sub= 
;me- ‘ivision of the circle bisectional, his ‘care in»avoid- 
of ing errors from expansion, Bird's method of cutting the 
nation. 3 Was its most important deviationfrom: the prac- 

tice of Graham, The latter made his dots ‘inthe tan- 
igential line, which the resting »point ofthe 

; while the point, at a considerable dis- 
‘tance, traced the divisions. Bird, by making his dots 
extremely near to the outer ends of the strokes, and 
resting the point in an undivided tangential line, avoid- 
ed any error that might arise from an alteration of the 
Jength of the beam during,the operation, which was a 
serious objection to Graham's way of proceeding. We 
should, however, have been afraid thatthe resting point, 
on being simply dropped into the line, and,having ap- 

v1 tly nothing to hold it there, mi re been in 
enieer of slipping, did not we know that artists them- 
‘selves, provided the metal be sound, are apprehensive 
of little or no error on this account. 

' Duke Soon after the publication of Bird’s method, that of 
er ; the Duke de Chaulnes’ made its appearance, which has 
lradua, 10 the preceding Section been noticed as applicable to.a 

dividing engine. He was the first who, employed 
double microscopes in the graduation of the circle; a 
oeg which, in the hands of others, the Duke’s work, 

. n or unknown to them, has essentially improved 
the art. There are also two more peculiarities in De 
Chaulnes’ method, that deserve to be noticed. One is 
its being purely visual. ‘The whole is done by the eye, 

utting the real divisions ; and eventhis, toprevent 
the errors ‘hand, is performed by machinery. The 
roped geen Aer acer _ marks upon the limb, 
e ‘or his purpose, a competent 

number of thin piaienack brass, Pore pans ee 
inch long, and one-sixth broad, with a fine line upon 
the surface of each, drawn. perpendicular to its length. 
To make these pieces adhere, to the surface that was to 
receive the divisions, their under planes were thinly 
coated with wax,, and | y made capable of being 
easily ag eps Pe and of retaining, that 

tion un e divisions represented by them were 
fnseeted. F ‘ 
_ The circle to be’ divided moves round horizontally 

. pon a vertical axis, within a strong frame of wood, to 

ee ee 
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which the microscopes are fixed, and applicable to any Original 
part of it. Y Graduation 

The first step is to bisect the circle. To this end one ha. 
of the brass pieces isto: be made fast with screws, atthe 4. chani- 

ace which is intended to be zero, the line upon its sur- nes’ method 
face being directed towards the centre. A microscope is of gradua- 
affixed tothe frame, with its radial wire coincident with tio. 
the line, and its cross one a tangent to the'circle. Another 
microscope is secured on the frame, by estimation or any 
better way, diametrically opposite to the first, and one 
of the waxed pieces placed under it, so that the line and 
wires may have to each other, and .to the circle, the 
same relation as above. Let the cirele:be turned half 
round within the frame, so as:to bring the. zero line ¢o- 
incident with the radial wire of the other microscope. 
If now the line of the waxed piece be found exactly un- 
der the wire of the-first microscope, it is evident that 
the circle is:bisected; but as this.can hardly happen in 
the first instance, the apparent error must be corrected 
one half} by sliding the -waxed piece towards the wire, 
and the otherhalf' by moving the:microscope to it. The 
circle must again-beturned half round, to verify the cor- 
rection, or, ifnecessary, to afford means for a second 
correction, and the operation repeated until:the lines 
exactly coincide with the wires in-both positions, of the 
circle. ‘This being done, the: microscope which -has 
under it the zero piece should be regarded as fixed, and 
let its name-be A ; the other, which we will call B, is 
to be taken off, and reserved for future use. In the 
room.of B there is to be fixed the tracer or cutting 
point, so-that if the piece.were taken off, which it 
must not be, the tracer would cut a line exactly in its 
place, or diametrically opposite to the zero line. By 
this contrivance, it becomes necessary only to divide 
half the circle ; for if the divisions of one semicircle are 
brought successively to the wire of A, the tracer will cut 
their opposites in the other. 

The second step is to trisect the semicircle, which is 
to be done by two more of the adjustable. pieces, and 
the two microscopes. . With. sero. under A, place B as 
nearly at an angle of 60° from it.as can be done by es- 
timation or otherwise, and put a waxed piece under it ; 
move back the circle so.as to bring the waxed piece to 
A, and put. another undgr B ;, again move the circle so 
as to bring tha,second piece under A, when, if B should 

pen to coincide with the line opposite to zero, the 
thing is done; but if not, as most likely will be the 
ease, then B.must. be. moved towards the line one-third 
of the quantity of apparent error, and the operation re- 
peated, as was.done for bisecting the circle. The third 
step is to. bisect the three, equal ares of the semicircle, 
which is done by,similar means; and at the fourth step by 
which those last are trisected, arcs of 10° are obtained. 

The Duke de Chaulnes’, microscopes. could not be 
brought near ai to each other to bisect the arcs of 
10°; he therefore had recourse to that. of 9°,. which he 
found. and used. in.the following manner. He obtained 
it by taking ten steps with nine additional waxed pieces 
for each of” the two quadrants, which he brought to 
their places by.frequent trial and adjustment. With 
this opening between the microscopes, from the tens he 
set off all b+ nines, forwards, and all the ones back- 
wards. .He then resumed the former opening of 10° ; 
and as the operation for ascertaining the are of 9° had 
left a waxed piece in every interval of 10°, which would 
in their respective places represent 8°, 7°, 6°, &c. to 20 
in each quadrant, with the opening of 10° from eight, 
he set of all the eights, from seven he set off all the 
sevens, &c. and in this manner put in every single de- 
gree of the semicircle. 
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As all the waxed pieces had their opposites cut in the 

other, it was not necessary to have 180 of them; for 
it is evident from the mode of procedure, that after the 
ones and nines had been put in, neither thesenor the _ 

nes’ method tens could be wanted. The semicircle of trial has yet 
of gradua- 
tion. 

Remarks on 
the Duke 
de Chaul- 
nes’method. 

Hindley’s 
method of 
graduation, 

upon it no divisions, and how (the waxed pieces being 
removed) it was divided from the other, has already 
been mentioned. ; > 

It is ‘observed, that when a circle is large enough to 
allow the microscopes to come so near each other as to 
bisect the arc of 10°, the numbers four and five may 
with advantage be substituted for nine and ten ; and 
when half degrees are required, it is proposed to bi- 
sect the are of 15°, and with this opening to put in all 
the half degrees, 

To subdivide the degree into five-minute spaces, the 
Duke de Chaulnes proposes to mount a telescope with a 
vertical wire in its focus, upon the centre arbor of the 
circle, so that it may either revolve with the circle, or 
concentric to it by itself, as the case may require ; and 
let a long beam of wood be provided, accurately divid- 
ed into 12 equal parts, and placed at such a distance as 
to subtend an angle of one degree ; a thin piece of brass 
is to be fixed upon the circle under the tracer; and as the 
telescope and circle are turned round,together, and the 
wire made successively to coincide with the divisions of 
the beam, the corresponding strokes are to be drawn 
upon the piece of brass: and lastly this piece is to be pla- 
ced under the fixed microscope, in order that by means 
of it and the tracer, every degree may be filled up. 

The ingenious inventor of the above method, like 
those who preceded Bird, has made no provision against 
the errors arising from expansion ; indeed, his tracer 
being fixed opposite to the point of trial, subjects his 
work to the greatest possible error in that respect ; and 
under this disadvantage, his division of the first semi- 
circle is no more than a copy of the wax-work ; and, 
again, the second semicircle. is, under the same disad- 
vantage, a copy from the first. 

The method of Hindley having been in part com- 
municated to Smeaton in 1741, and fully in 1748, 
might in our article have preceded some of the me- 
thods already noticed, but as he received it under the 
seal of secrecy, it was unknawn to the public until 
1785, in which year Mr Smeaton’s paper, before re- 
ferred to, concerning it, was read to the Royal So- 
ciety. 

Smeaton introduces this method under the full per- 
suasion that vision, even when assisted by glasses, can- 
not command a greater degree of accuracy than to the 
4000th part of an inch; and maintains, that by con- 
tact, the 60,000th becomes equally sensible. Were this 
true, and contact applicable to the graduation of instru- 
ments without drawback, a fine field of improvement 
would have been opened to the artist through the paper 
under consideration. 

Mr Smeaton says, “ It now comes to be time to open 
a principle, upon which there is a prospect of effecting 
such an improvement. I have shewn that a 4000th 
part of an inch is the ultimatum that we are to expect 
from sight, though aided by glasses, when observing 
the divisions of an instrument. But in the 48th vo- 
lume of the Philosophical Transactions, (p. 149 of this 
volume), I have shewn the mechanism of a new py- 
rometer, and experiments made therewith ; whereby it 
appears, that, upon the principle of contact, a 24,000th 
part of an inch is a very definite quantity. I remem- 
ber very well that I did not then go to the extent of 
what I might have asserted, being willing to keep with- 
in the bounds of credibility ; but on occasion of the 
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resent subject, I have re-examined this instrument, 
nd Rioeie very well authorised to say, that a © 
60,000th part of an inch, with such an instrument, is ‘ 
a more definite and certain quantity than a 
of an inch is to the sight, conditioned as above s : 
fied.. The certainty of contact is, therefore, nD 
times greater than that of vision, when applied to the — 
divisions of an instrument: and if this. principle of cers 
tainty in contact did not take place, even much beyond — 
the limit I have now assigned, we never should have _ 
seen those exquisite mirrors for reflecting telescopes that — 
have already been produced. _ a (¢ 2 owt See 

These reflections apply immediately to. resent — 
subject, as Hindley’s method of Divtionimenade waa ' 
ly by contact, and that of the firmest kind ; there being — 
scarcely need of magnifying glasses in any part of the 
operation. ; egg +3 

In the year 1748, I came to settle in London; and — 
the first employment I met with was that of making : 
philosophical instruments and apparatus. In this si- 
tuation, my friend Hindley, from a principle the re. — 
verse of jealousy, fully communicated to me, by, letter, 
his method of division ; and though I was enjoined se- 
erecy respecting others, (for the reasons already men- 
tioned), yet the communication was expressly made — 
with an intention that I might apply it to my own pur- 

- The following are extracts from two letters, which 
contain the whole of what related to this subject ; and 
since I have many things to observe. thereon, so tl 
‘the paraphrase would be much greater than the text, — 
‘I think it best not to interrupt the description with any 
commentary, as perhaps his own mode of expression 
will more briefly and happily convey the general idea 
of the work, than any I can use instead of ‘it. e 

ae “Se 

«© My Dear Friend, ** York, 14th Noy. 1748. — 
«« As to what you was mentioning about my brother's 

knowing how I divided oy. engine plate, 1 willdescribe _ 
it as well as I can myself; (a0 fg will want a good 
many things to go through with it. The manneris _ 
this: first choose the largest number you want, and” 
then choose 4 long plate of thin brass; mine was about _ 
one inch in breadth, and eight feet in length, which I 
bent like a hoop for a hogshead, and soldered the ends 
together, and turned it of equal thickness, ges a block © 
of smooth-grained wood, upon my great lathe in the - 
air, (that is, upon the end of the mandrel); one Pie 
the hoop must be rather wider than the other, it & 
may fit the better to the block, which oh ae 
will be a short piece of a cone of a. \ 
large diameter: when the hoop was 
turned, I took it off, cut, and opened 
it straight again. 

The next step was to have a piece of 
steel bended into the form as per mar- 
gin; which had two small holes bored 
in it, of equal bigness, one to receive 
a small pin, and the other a drill of 
equal size. I ground the holes after 
they were hardened, to make them 
round and smooth. The chaps formed 
by this steel plate were as near together 
as just to let the long plate through. 
Being open at one end, the ch so 
formed would spring a little,and would 
press the long plate close, by setting in ; 
the vise. Then I put the long plate Lb 
to aright angle to the length of the steel chaps, and bored 
one hole through the long plate, into which I put the 
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1 pin; then bored aed 

| on the outside of the 

_. [need not tell you, at ok 
- numbers ee retpleese nor that t 

» holes in the stee 
Jength of the hoop. 

ou may ask my brother what he knows about my 

the other hole ; and by 
ee chen e forward, and putting in 

the pin in the last hole, epee 1 hed divided 
ae the whole length of the p' 

The next thing was to make this into a circle again. 

then ed to join the ends, which I 
did thus : a mngmernets Seer brass plates, as I did 
the long one, and put one on the inside, and the other 

, whose ends were brought 
together ; and put two or three turned screw pins, with 
flat head and nuts to them, into each end, which held 
them er till L rivetted two little plates, one on 

ite After the was cut off at the end of the intended 

each side of the narrow plate, on the outside of the 
. Then I took out the screws, and turned my 
‘down, till the hoop would fit close on ; and by 

that means my right line was made into an equal di- 
vided circle of oh number I pleased. 

__ The engine plate was fixed on the face of the block, 
with a steel hole fixed before it, to bore through ; and 
I had a point that would fall into the holes of the divi- 
ded hoop ; so by cutting shorter, and turning the block 
less, I got all the numbers on my plate. 

as many prime 
e distance of the 

chaps must be proportioned to the 

method of dividing ; but need not tell him what I have 
said about it; for I think neither he nor John Smith 
knows so much as I have told you, though I believe 
they got some knowledge of it in general terms, I de- 
sire you to keep the method of dividing to yourself, 
and conclude with my best wishes. And am, dear sir, 
yours, &e. Henry Hinp.ey. 

Though the above letter was in itself very clear and 
explicit as to the general traces of the method, yet 
some doubts occurring to me, a farther explanation be- 
came n A copy of my letter not being pre- 
served, the purport of it may be inferred from the an- 
swer, which was as follows : 

Dear Friend, York, 13th March, 1748-9. 
; I think, in your last, you seem to be 

apprehensive of some difficulties in drilling the hoop 
for dividing: First, that the centre of the hole in the 
mom wien not be precisely in the centre of the hole 
of the steel chaps it was drilled in; but if I described 
fully to you the method I used, I can see no danger of 
error there ; for my chaps were very thick, and the two 

ing holes were a little conical, and ground 
with asteel pin; first one pair, and then the other, al- 
pag ill the pin would go the same depth into 
each. Then for drilling the hoop, I took any common 
drill that would pass through and borethe hole. After 
that I took a five-sided broach, which opened the hole 
in the brass betwixt the steel chaps, but would not 
touch the steel ; so, consequently, the centre of the 
holes in the brass‘must be concentric with the holes in 
the chaps ; and for alterations by air, heat, cold, &c. 
1 was not above two or three hours in drilling a row of 
holes, as far as I remember. 

2dly, For drilling, in a right line, I had a thin brass 
plate, fastened between the steel chaps, for the edge of 
the to bear against, whilst I thrust it forward from 
hole to hole. What you propose of an iron frame with 
a lead outside, will be better than my wooden block ; 
but considering the little time that past betwixt trans- 
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ferring the divisions of the 2 to the divisions of my Original 
dividing plate, I did not suffer much that way. [t Graduation: 
was when I drilled the holes in my dividing plate that “~Y¥—" 
I used a frame for drilling, which had one part of it 
that had a steel hole ; that in lying upon the plane of 
the dividing plate, was fixed fast in its place for the 
point of the drill to pass through ; then, at the length 
of the drill, there was another piece of steel, witha 
hole in it, to receive the other end of the drill to keep 
it at right angles to the plane of the plate. This {piece 

- was a spring, which bended at the end, where it was 
fastened to the frame of the lathe, at about 18 inches 
from the end of the drill ; so it pushed the drill through 
with any given force the drill would bear ; and though 
that end of the drill moved in the arch of a circle, it 
was a very small of it, being no more than equal to 
the thickness of the dividing plate. My good wishes. 
Conclude me yours, EN. Hinpiey. 

_. Nothing ever surpassed in originality the method de- 
scribed sg the above letters, which is in no respect rer oa 
like any other. There is not a tool employed in it, ex- méthod of 
cept the lathe, but what may either be found in the ‘dividing. 
shop of the most common. worker in metals, or made 
by him, It is, however, like Hook’s and Roemer’s, a 
system of uncontroulled stepping; and, like theirs, if 
only applied to an arc, would have ended in the same 
uncertainty ; but being extended to the whole circle, 
it secures the intended number of divisions, and closes 
without a remainder, which is what theirs never could 
have done. 

To avoid errors occasioned by expansion, which 
Hindley seems not to have been aware of, Smeaton 
recommends that the work should be done when the 
air is of a moderate temperature ; and that, to prevent 
the materials from being heated, it should be carried 
on at short intervals ; but his chief improvement was di- 
rected to correct the effect of long continued stepping. 
Mr Smeaton would divide his circle into 1440 parts, or fr Smea- 
uarters of a degree. To effect the correction last men- ton’s me- 

tioned, two pieces of brass must be provided, in every thod of di- 
respect like that which is to be the hoop, except that Yiding- 
they need not be longer than is required to contain 30° ; 
these pieces, which are-called straps, he would drill in 
the manner that Hindley prescribes, and it should be 
mentioned; that the first hole in each must be made in 
a short piece of hardened steel, which in the first in- 
stance had been soldered to the ends of the straps. For 
the pu of obtaining the total length, the straps 
are Milled from end to. end; but no more than the 
first, middle, and last holes are used. The zero hole 
being made in the long, or hoop-piece, the middle holes 
of the straps are to be pinned to it on opposite sides, 
and the steel pieces directed forwards ; the three pieces 
extended in a right line are to be pressed together, and 
the 60th hole in the hoop-piece bored coincident with 
those of the straps. The straps are now taken off, and 
the 59 intermediate holes drilled by means of the chaps 
only. Again, the extreme holes of the straps are to 
be pinned to the zero holes of the hoop-piece, and ar- 
ranged as before, when the 120th hole of the latter is to 
be bored agreeable to the steel holes in the former ; and 
recourse again had to the chaps for the next 59 holes. 
As the process described above fills up as much of the 
hoop-piece as is equal to 30°, eleven similar double 
operations will complete the whole length ; and, as 
Smeaton observes, produce 12 master checks, and 12 
subordinate ones. The next thing to be done is to 
fasten the ends of the long piece together, so as to form 
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Original it into a hoop, by pressing it upon the edge of a chock, 

Graduation. as directed by Hindley. ay 
“—y~=" — Farther than this, Smeaton’s paper cannot be consi- 

Ramsden’s 
method of 
dividing. 

dered as describing an original method of graduation, 
the remainder being directed to the ——s it into an 
engine, of which, in its proper place, we declined gi- 
ving a description, and here it would be inapplicable. 
We may however observe, that Smeaton has improved 
upon Hindley in every fy with his usual ingenuity 
and ability; and provided the foundation were good, so 
would be the superstructure. Smeaton was no advocate 
for large astronomical instruments, and therefore would 
have an engine constructed of sufficient magnitude to 
graduate any that ought to be made. 

Mr Smeaton’s paper was not well received by the 
instrument makers; but he predicted, that when half 
a century had worn off the prejudice against it, the 
method would be adopted and improved to the advan- 
tage of astronomy. But as Mr Troughton, in a paper 
to be noticed hereafter, ventures to make a quite con- 
trary prediction concerning it, and gives his reasons 
for it; we decline entering into the question. 

Considering the celebrity of Mr Ramsden, his long 
career and extensive practice in making instruments 
that required the nicest graduation, we have in this de- 
artment of our article comparatively little to say of 

ere Excepting the descriptions of his engines, we 
believe he never wrote upon the subject ; nor has ao 
one else, so far as we know, described how he proceed- 
ed. Troughton has indeed pointed out the manner in 
which he adjusted erroneous dots to their places; a 
practice which it is said was suggested to Ramsden by 
the adjustable waxed pieces of the Duc de Chaulnes. 
A pupil of Ramsden informs us, that in an early part 
of his practice he had used the scale of equal parts, 
agreeably to the manner of Bird, but that he soon 
abandoned it ; and that he had often varied his appa- 
ratus and method. At what time the method of coax- 
ing, as it is called, was first applied in the works of 
Ramsden, is perhaps known to no one except Mr 
Berge: this artist, who at his death sueceeded him, 
had long been his able and indefatigable assistant, and 
in the graduation of instruments had honoured the name 
of his employer, 

** By patient touches of unfvearied art.” 

That the coaxing could not have been in practice so 
early as the time when the dividing engine was made, 
may be inferred from the circumstance, that the de- 
scription of the engine was given in upon oath, and no- 
thing said about it. 

For many years previous to the publication of the 
following method by Troughton, the art of graduation 
had been carried on in secrecy and silence ; every ar- 
tist had, or pretended to have a method of his own, of 
which astronomers could only judge, perhaps indeed 
the best way, by the comparative exactness of the 
work that came from their hands. Mr Troughton’s 
paper was read to the Royal Society in February 1809, 
and appeared in the first part of the volume of the 
Phil. Trans, for that year.* It contains not only an‘ac- 
count of a methed invented by himself, and which he 
had successfully practised for many years, but also re- 
marks upon other methods, which had been, or were then 
in use. To abridge this work, after giving Bird’s at 
length, is what we will not attempt; for we think our 
readers may not be displeased to see Troughton’s ideas 

* The Royal Society voted to Mr Troughton the gold medal on Sir Godfrey Copley’s Donation, for his valuable Paper.— En. 
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upon the subject in general, expressed in his own way; _ Or 
we Gisretbes give e whole, notwithstanding a few bie: 
repetitions, that will thus be introduced into our ar- 
ticle. : : eh RE 

« It would ill become me, in addressing myself to 
the members of this Society upon a subject which | 
are so well enabled to appreciate, to arrogate to myself instr 
more than may be assigned as my due, for whatever of 
success may have been the result of my long continued 
endeavours, exerted in prosecuting towards i 
the dividing of instruments immediately subservient to the 
purposes of astronomy. A man very naturally will set 
a value upon a thing on which so much of his life has 
been expended ; and I shall readily, therefore, be par- 
doned for saying, that, considering some attainments 
which I have made on this subject as too valuable to be 
lost, and being enco , also, by the degree of at- 
tention which the Society has ever paid to prac- 
tical subjects, I feel myself ambitious of presenting - 
them to the public through what I deem the most re= 
spectable channel in the world. 

It was as early as the year 1775, being then ai hea 
tice to my brother, the late Mr John Troughton, that thor’s: 
the art of dividing had become interesting to me; the tion ea 
study of astronomy was also new and fascinating; and ™ 
I then formed the resolution, to aim at the nicer parts. 
of my profession. $09 

At the time alluded to, my brother, in the art of di- 
viding, was justly considered the rival of Ramsden; 
but he was then almost unknown beyond the narrow 
circle of the mathematical and optical instrument ma- 
kers, for whom he was chiefly occupied in the division, 
by hand, of small astronomical rants, and Hadley’s 
sextants of large radius. Notwithstanding my own em- 
ployment at that time was of a much ‘inferior nature, 
yet I closely inspected his work, and tried, at leisure Defee 
ours, on waste materials, to intitate it. With as steady theca 

a hand, and as good an eyé@, as young men generally Prt 
have, I was much disappointed at finding, that, after 
having made two points, neat and small, to my liking, 
I could not bisect the distance between them, without 
enlarging, displacing, or deforming them with the 
points of the eompasses. This circumstance gave me 
an early dislike to the tools then in use ; and occasion- 
ed me the more uneasiness, as I foresaw, that it was an 
evil which no practice, care, or habit, could. entirely 
cure ;—beam-compasses, spring-dividers, and a scale of 
equal parts, in short, appeared to me little better than 
so many sources of mischief. i 

I had already acquired a good share of dexterity as.a Tx 
general workman. Of the different branches of our suppo: 
art, that of turning alone seemed to me to border on be 
perfection. This juvenile conceit, fallacious as I after- 
wards found it, furnished the first train of thoughts 
which led to the method about to be described 5 for it 
occurred to me, that if I could; by any means, apply 
the principle of turning to the art of Side ae 
ments, the tools liable to objection a be dispensed 
with. The means of doing this were first suggested by 4ppii 

wheel ; the surface of the Earth presenting itself oe 
edge of the instrument to be divided, and the wheel of 
the perambulator. as a narrow roller aeting on that 
edge; and hence arose an idea, that some easy contri- 
vance might be devised, for marking off the revolutions 
and parts of’ the roller upon the instrument. | Since the 
year above-mentioned, several persons: have proposed to 



new, dividing by the roller, and I have been 
that it aleo occurred long ago to Hook, Sisson, 

others; but, as Hatton on watch-making says, “ I 
do not consider the man an inventor, who merely 
thinks of a thing. To be an inventor, in my opinion, 
he must act successfully upon the thought so as to 
make it useful.” I had no occasion, however, to have 

“made an for acting upon a thought, which, 
unknown ‘to me, had been previously conceived by 
___ others; for it will be seen in the sequel, how little the 
roller has to do in the result, and with what extreme 

caution it is found necessary to employ it. 
When a roller is Properly proportioned to the radius 

e,de- of the circle to be divided, and, with its edge, made a 
_ small matter conical, so that one side may be too great, 
and the other side too little, it may be adjusted so ex- 
actly, that it may be carried several times around the 
cece, without the error of a single second ; and it acts 
with so much steadiness, that it may not omy: be 
considered as a wheel and pinion of indefinitely high 
numbers. Yet, such is the imperfection of the edges 
of the circle and roller, that, when worked with the 

t care, the intermediate ; on a radius of two 
eee will sometimes be unequal to the value of half a 

_ minute or more. After having found the terminating 
point of a quadrant or circle so permanent, although I 
owas not to expect perfect equality throughout, 

et I was much mortified to find the errors so great, at 
st ten times. as much as I oars 3 which fact indi- 

cated, beyond a doubt, that if the roller is to be trusted 
astbe at all, it must only be trusted through a very short arc. 
ti Had there been any thing slippery in the action, which 

would have been indicated by peenarng the same part, 
| at different times, differently, there would have been an 

end of it at once; but this not being the case in any 
sensible degree, the roller becomes a useful auxiliary 

to fill wp short intervals, the limits of which have been 
__ corrected by more certain means.* 

nd’sme- ——- Bird, who enjoyed the undisputed reputation of neieg 
od of divi- the most accurate divider of the age in which he lived, 

was the first who contrived the means how to render 
the usual divisions of the quadrant bisectioual ; which 

rty, except his being unusually careful in avoid- 
the effects of unequal expansion from change of tem- 

perature, chiefly distinguished his method from others 
who divided by hand. This desirable object he ac- 
complished by the use which he made of a finely divi- 
ded scale of equal parts. The thing aimed at was, to 

te Bere 4 

. the roller should, in d 

nion, the cases are not very 
same effect. Brass unhammered is always porous; and the 

to ploughed ground. 
care, we may not be able to avoid it al 

sible 

. Now, were the materials perfect] 

peculiar kind of indentation that al 
surface on which it acts, which m 

many courses. 
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obtain a point upon the are at the highest discctional Original 
number of divisions from 0, which in his eight feet qua- Graduation. 
drants was 1024 = 85° 20’... The extent of the beam “¥~" 
compasses, with which he traced the are upon the limb 
of the instrument to be divided, being set off upon that. 
arc, gave the points 0° and 60° ; which being bisected, 
gave 30° more to complete the total arc. A second or- 
er of bisections gave points at 15° distance from each 

other: but that which denoted 75° was most useful. 
Now, from the known length of the radius, as measured 
upon the scale, the length of thechord of 10°20’ was com- 
puted, taken off from the scale, and protracted from 75? 
forwards ; and the chord of 4° 40’, being ascertained in 
the same manner, was set off from 90° backwards, meet- 
ing the chord of 10° 20’ in the continually bisectional 
arc of 85° 20’... This point being found, the work was 
carried on by bisections, and the chords, as they be- 
came small enough, were set off beyond this point, to 
supply the remainder of the quadrantal arc. My bro- Mr Joha 
ther, whom I mentioned before, from mere want of a Troughton’s 
scale of equal parts upon which he could rely, contri- pars a 
ved the means of dividing bisectionally without one. stiianatie 
His method I will briefly state as follows, in the man- without a 
ner in which it would apply to dividing a mural qua- scale. 
drant. The ares of 60° oak 380° give the total arc as 
before ; and let the last arc: of 30° be bisected, also 
the last arc of 15°, and again the last are of 7° 30’: 
the two marks next 90° will now be 82° 30’ and 
86° 15’, consequently the point sought lies between 
them. Bisections will serve us no longer ; but if we 
divide this space equally into three parts, the most 
forward of the two intermediate marks will give us 85°, 
and if we divide the portion of the arc between this 
mark and 86° 15’ also into three, the most backward of 
the two marks will denote 85° 25’. Lastly, if we di- 
vide any one of these last spaces into five, and set off 
one of these fifth parts backwards from 85° 25’, we shall 
have the desired point at 1024 divisions upon the arc 
from 0°. All the rest of the divisions which have been 
made in this operation, which | have called marks, be- 
cause they should be made as faint as possible, must be 
erased ; for my brother would not suffer a mark to res 
main upon the arc, to interfere with his future bisections. : 

Mr Smeaton, in a paper to be more particularly woti- S™eaton’s 
ced presently, justly remarks the want of a unity of Arsene 
principle in Mr Bird’s method ; for he proceeds partly py the com- 
on the ground of the protracted radius, and partly upon puted chord. 
that of the computed chord ; which, as Smeaten ob- 

t * There are two things in the foregoing account, of the action of the roller, which have a tendency to excite surprise. The first is, that 
ifferen t parts of its journey round the circle, measure the latter so differently. Qne would not wonder, however, if in 

taking the measure across a ploughed field, it should be found different to‘a parallel measure taken upon a gravel walk; and, in my opi- 
dissimilar. Porosity of the metal, in one part of the circle more than in the other, must evidently have the 

part which has felt the effect of two blows, cannot be so dense as other parts 
which have felt the effect of three; and, should the edge of the circle be indented by jarring turning, it would produce a visible similitude 

Every workman must be sufficiently upon his guard against such a palpable 
ther. The second is, that, notwithstanding the inequality above-mentioned, the roller 

reached the point upon the circle from which it set out, should perform a second, third, &c. course of revolutions, without any sen- 
deviation from its former track. This is not, perhaps, so easily accounted for. 

' circle should be turned rounding, presenting to the roller a convex edge, the radius of curvature of which is not greater than one-tenth of an 

source of error; yet, perhaps, with our 

It must be mentioned, that the exterior border of the 

depth, Pine Sage ce he to the ver, sin. of half that arc, or yys5th of an inch; and that the circle has always hold of the roller by near- 
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serves, may or may not agree. Bird, without doubt, 
used the radius and its parts, in order to secure an exact 
quadrant ; but Smeaton, treating exactness in the total 
are as of little value to astronomy, would, in order to 
secure the more essential property of equality of divi- 
sion, reject the radius altogether, and entirely 
upon the simple principle of the computed chord, The 

‘Advantages ™¢ans pursued by my brother, to reach the point which 
of ae Jan terminates the great bisectional are, is the only part in 
Troughton’s Which it differs from Bird’s method ; and I think it is 
method. without prejudice that I give it the preference. It is 

obvious, that it is as well calculated to procure equali- 
ty of division as the means suggested by Smeaton, at 
the same time that it is equal to Bird’s in securing the 
precise measure of the total arc. It proceeds entirely 
upon the principle of the protracted chord of 60° and its 
subdivision; and the uncertainty which is introduced 
into the work, by the sparing use which is made of sub- 
division by 3. and 5, is, in my opinion, likely to be 
much exceeded by the errors of a divided scale, * and 
those of the hand and eye in taking off the computed 
chords, and applying them to the arc of the instrument 
to be divided. 

Ramsden’s well known method of dividing by the 
engine unites so much aecuracy and facility, that-a bet- 
ter can hardly be wished for; and I may venture to 
say, that it will never be superseded in the divisions of 
instruments of moderate radit. It was well suited’ to 
the time in which it appeared ; a time, when the im- 
provements made in nautical astronomy, and the grow- 
ing commerce of our country, called for a number of re- 
flecting instruments, which never could have been su 
pee had it been necessary to have divided them by 
hand ; however, as it only applies to small instruments, 
it hardly comes within the subject of this paper. 

The method of Hindley, as described by Smeaton, t 
I will venture to predict, will never be put in practice 
for dividing astronomical instruments, however applica- 
ble it might formerly have been for obtaining numbers 
for cutting clockwork, for which purpose it was origi- 
nally intended. It consists of a train of violent opera- 
tions with blunt tools, any one of which is sufficient to 
stretch the materials beyond, or press them within 
their natural state of rest ; and, although the whole is 
done by contact, the nature of this contact is such, as 
I think ought rather to have been contrasted with, than 
represented as being similar to, the nature of the con- 
tact used in Smeaton’s Pyrometer, which latter is per- 
formed by the most delicate touch ; and is represented, 
I believe justly, to be sensible to the 5,355 part of an 
inch. Smeaton has, however, acquitted himself well, in 
describing and improving the method of his friend ; and 
the world is particularly obliged to him for the histori- 
cal part of his paper, as it contains valuable information, 
which perhaps no one else could have written. 

The only method of dividing large instruments now 
ere in London, that I know of beside my own, 
as not yet, I believe, been made public. It consists in 

dividing by hand with beam compasses and spring divi- 

Original 

‘Graduation. 

Ramsden’s 
method by 
the engine. 

Hindley’s 
wethod. 

London 
practice of 
dividing 
large instru- 
ments. 
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ders, in the usual way ; with the addition of examining 
the work by microscopes, and correcting it, as it pro. 6? 
ceeds, by pressing forwards or backwards by hand, with 
a fine conical point, those dots which appear erroneous ; 
and thus adjusting them to their proper places. The 
method admits of considerable accuracy, provided’ the Its def 
operator has a steady hand and good eye ; but his work 
will ever be i and ine t. He must have a 
circular line ing through the middle of his dots, to 
enable him to make and keep them at an equal distance 
from the centre. The bisectional ares also, which cut 
them across, deform them much; and what is w: the 
dots which require correction (about two-thirds per 
of the whole) will become larger than the rest, and un-— 
equally so in i ee to the number of’ attempts, 
which have been found necessary to adjust them. In 
the course of which operation, some of them grow in- 
sufferably too large, and it becomes neces to reduce 
them to an equality with their neighbours. This is done 
with the burnisher, and causes a hollow in the surface, 
which has a very disagreeable appearance. Moreover, 
dots which have been burnished up are always ill defi- 
ned, and of a_bad figure. Sir George Shuckburg Eve- 
lyn, in his paper on the Equatorial, } denominates these 
‘doubtful or bad points ;’ and (considering the few 
places: which he examines) they bear no inconsider- 
able proportion to the whole. In my opinion, it 
woth: be a great improvement of this method, to divide 
the whole by hand at once, and afterward to correct the 
whole ; for a dot forced to its place as above, will sel- 
dom allow the compass-point to rest in the centre of its 
apparent area; therefore other dots made from these 
will scarcely ever be found in their true places. This im- 
provement also prevents the corrected dots from being 
injured or moved by the future application of the com- 
passes, no such:application being necessary. 

I will now dismiss this method of dividing, with ob- 
serving, that it is tedious in the extreme; and did I not 
know the contrary beyond a doubt, I should have sup- 
posed it to have surpassed the utmost limit of human 
patience. § When sd natetle my first essay at subdividing 
with the roller, I used this method, according to the 
improvement suggested above, of correcting a few pri- 
mitive points ; but even this was too slow for one who 
had too much to do. Perhaps, however, had my in- 
struments been divided for me by an assistant, I might 
not have grudged to havepaid him for the labour of going 
through the whole work by the method of adjustment ; 
nor have felt the necessity of contriving a better way. 

I might now extend the account of my method of divi- 
ding toa great length, by relating the alterations which 3 
the apparatus has undergone during a long course of Troue 

Its ted 

years, || and the various manner of its application, before ™™ 
I brought it to its present state of improvement; but I 
think I may save myself this trouble, for truly I donot 
see its use. I will, therefore, proceed immediately to a 
disclosure of the method, as practised on a late occasion, 
in the dividing of a four feet meridian circle, now the” 
property of Stephen Groombridge, Esq. of Blackheath. 

* That Bird’s scale was not without considerable errors, will be shewn towards the end of this paper. 
+ Phil. Trans. for 1788. t+ Phil. Trans. for 1793- 
§ At the time alluded to, the double microscopic micrometer was unknown to me, and I did not learn its use, for these purposes, till the year 1790, from General Roy’s description of the large theodolite. Previous to that time, I had used a frame, which carried a single wire 

very near the surface to be divided. T 
lower end of a tube, 
structing the apparatus is, that the wire, 
in cases where any doubt is 

|| The full conception of the method had occu 
linquish branch of the business to me in which 

his wire was moyeable by a fine micrometer screw, ‘and was viewed by a single lens inserted in the 

which, for the purpose of taking off the parallax, was four inches long. The greatest objection to this mode of con- 
being necessarily exposed, is apt to gather up the dust ; yet it is preferable to the one now in use, 

entertained of the accuracy of the plane which is to receive the divisions. ~ 
pied my mind in the year 1778 but, as my brother could not be readily persuaded to re- 

uish he himself excelled, it was not until September 1785 that I produced my first specimen by dividing an astronomical quadrant of two feet radius. ie ’ ( 
1 

\ 



+ sions, as well as its inner and outer edges, but especial- 
ly the latter, should be turned in the most exact and 

the limb, if the ; as is generally the 
ger than the diameter, those which 

extend farther, must be so applied, that may be 
removed during the operation of dividing. Fig. 1. and 9. Plate CCLXX: 

ding parts, and both are 
drawn to a scale of half dimensions. AA is a of 
the circle, the surface of which is seen in the plan, and 

* the edge is seen in the elevation. BBB is the main 
the s, resting with its four feet a, a, a, a 

the surface of the arc; these feet, being screws, 
be adjusted to as to take equal shares of the weight, 

sialinaaed are fastened by nuts below the plate, as shown 
in Fig. 2. CC and DD are two similar re each 

__ attached to the main plate, one above and the other 
below, by four pillars ; and in them are centred the ends 
of the axis of the roller E. F and G are two friction 
wheels, the latter firmly fastened to B, but the former 
is fixed in an adjustable frame, by means of which ad- 

___ justment these wheels and the roller E may be made to 
____ press, the former on the interior, and the latter on the 
exterior edge of the circle, with an equal and convenient 
force. * At the extremities of the axis of the roller, and 

attached to the middle of the plates C and D, are two 
bri c, c, having a screw in each; by means of which 
an adjustment is procured for raising or lowering the 
roller respecting the edge of the circle, whereby the 
former, having its diameter at the upper edge about 
-001 of an inch greater than at the lower edge, (being, 

© as before described, a little a it may easily be 
‘brought to the position where it will measure the pro- 

‘per co of the circle. 
} roller. uch experience and thought upon the subject have 

taught me, that the roller should be equal to one six- 
teenth part of the circle to be divided, or that it should 
revolve once in 22° 30’ ; and that the roller itself should 
be divided into sixteen parts ; no matter whether with 
absolute truth, for accuracy is not at all essential here. 
Each of such divisions of the roller will correspond with 
an angle upon the circle of 1° 24 22.5, or +1,th part 
of the circle. This number of principal divisions was 
chosen, on account of its-being capable of continual bi- 
section ; but they do not fall in with the ultimate divi- 
sions of the circle, which are intended to be equal to 5’ 

The next thing to be considered is, how to make the 
roller measure the circle. As two microscopes are here 

, and those which I use are very simple, I will 
in this place give a description of them. Fig. 6. is a 
section of the full size, and sufficiently explains their 

f construction, and the position of the glasses; but the 
) micrometer part and manner of mounting it, are better 
rome. shown at H, in Fig. 1. and 2. The micrometer part 

consists of an oblong square frame, which is soldered 
into a slit, cut at rig les in the main tube; ano- 
ther similar piece nicely: into the former, and ha- 

f ving a small motion at right _ to the axis of the 
cy microscope, has at one end a 

' 

i 
f 

| 

this property, 
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The surface of the circle which is to receive the divi- at the other a micrometer screw ; a spring of steel wire 

~ revolutions. 

ndrical guide pin, and . 

378 

is also applied, as seen in the section, to prevent play, Graduation. 
by keeping the head of the micrometer in close contact “~Y—"” 
with the fixed frame. This head is divided into one 
hundred parts, which are numbered each way to 50; 
the use of which will be shown hereafter. A fine wire 
is stretched across the moveable frame, for the purpose 
of bisecting fine dots. Two of these microscopes are 
nece: ; also a third, which need not have the di- 
vided head, and must have in the moveable frame two 
wires ing each other at an angle of about 30°: this 
miscroscope is shown at I, Fig. 1. In the two first mi- 
crometers, a'division of the head is of the value of about 
0.2, and the power and distinctness such, that when 
great care is taken, a much greater error than to the 
amount of one of these divisions cannot well be com- 
mitted in setting the wire across the i of a well 
made dot, The double eye-glass has a motion-by hand, 
for producing distinct vision of the wire; and’ distinct 
vision of the dots is procured by a similar adjustment 
of the whole microscope. 

The first towards sizing the roller, is to com- Adjustment 
pute its diameter according to the measure of the circle, p hn — 

roller. and to reduce it agreeably thereto, taking care to leave 
it a small matter too large. The second step is, after 
having brought the roller into its place in the plate BB, 
to make a mark upon the surface of the circle near the 
edge, and a similar one upon the roller, exactly oppo- 
site each other; then carrying the apparatus forward 
with a steady hand, until the roller has made sixteen 

If now, the mark upon the roller, by ha- 
ving over-reached the one upon circle, shows it to 
be much too large, take it out of the frame and reduce 
it by turning accordingly : when, by repeating this, it 
is found to be very near, it may be turned about .001 
of an inch smaller on the lower edge, and so far its pre- 
paration is completed. The third and last step is, the py. ana 
use and adaptation of the two microscopes ; one of these adaptation 
must take its position at Hin Fig. 1. viewing a small of the two 
well-defined dot made for the purpose on the circle ; micto- 
the other, not represented in the Figure, must also be ““°P** 
fixed to the main plate of Fig. 1. as near to the former 
as ible, but viewing one of the divisiens on the 
roller. With a due attention to each microscope, it will 
now be seen to the greatest exactness, when, by raising 
or d ing the roller, its commensurate diameter is 
found. 

Fig. 3: is a representation of the apparatus for trans- Apparatus 
ferring the divisions of the roller to the circle. It eon- for making 
sists of two slender bars, which, being seen edgewise in the dots in 
the figure, have only the appearance of narrow lines; but, ‘ “te 
when looked at from above, they resemble the form of 
the letter A. They are fastened to the main frame, as at 
W and Z, by short pillars, having also the off leg of the 
angle secured in the same manner; Y is a fine conical 
steel point for making the dots, and X is a feeler, 
whereby the point Y may be eq down with a uni- 
form force, which force may be adjusted, by bending 
the end of the bar just above the point, so as to make 
the dots of the proper size. The point Y yields most 
readily to a perpendicular action ; but is amply secured 
against any eecentric or lateral deviation. 

The apparatus, so far described, is complete for lay- Primary 
ing our foundation, 4. e. making 256 primary dots; no dete. 
matter whether with perfect truth or not, as was said 
respecting the divisions of the roller ; precision in either 

* Sufficient spring for keeping the roller in close‘and uniform contact with the edge of the circle is found in the apparatus, without any 
contrivance for this purpose, The bending of the pillars of the secondary frames, and of the axis of the roller; chiefly supplies 
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Original ig not'to be expected, or wished ; but it is of some im- 

Gradastion, portance, that they shouldbe all of the same size, con- 

’ centric, small, and round. They should occupy a po- 
sition very near the extreme border of the circle, as well 
to give them the greatest radius possible, as that there 
should be room for the stationary microscope and the 
other mechanism, which will be described hereafter. 

It must be noticed, that there is a clamp and adjust- 
ing screw attached to the main plate of Fig. 1; but, as 
it differs in no respect from the usual contrivances for 
quick and slow motion, it has been judged unnecessary 
to incumber the drawing with it. Y x 

Method of Now the roller having been adjusted, with one mt- 

making —_ eroscope H upon its proper dot on the circle, and the 

the dots. other microscope at the first division on the roller ; 
lace the apparatus of Fig. 3. so that the dotting point 
may vet directly over the place which is designed 

for the beginning of the divisions. In this position of 
things, let the feeler X be pressed down, until its lower 
end comes into contact with the circle ; this will carry 
down the point, and make the first impression, or pri- 

‘mary dot, upon the circle ; unclamp the apparatus, and 
carry it forwards by hand, until another division of the 
roller comes near the wire of the microscope; then 
clamp it, and with the screw motion make the coinci- 
dence complete ; where again press upon the feeler for 
the second dot ; proceed in this manner until the whole 
round is completed. ’ 

ac From these 256 erroneous divisions, by a certain 
She crore By Course of examination, and by computation, to ascertain 
the dots. | their.absolute and individual errors, and to form these 

errors into convenient tables, is the next part of the pro- 
cess, and makes a very important branch of my method 
of dividing. 

The apparatus must now be taken off, and the 
circle mounted in the same manner as it will be in the 
observatory. The two microscopes, which have divi- 
ded heads, must also be firmly fixed to the support of 
the instrument, on opposite sides, and their’ wires 
brought to bisect the first dot, and the one which should 
be 180° distant. Now, the microscopes remaining 
fixed, turn the circle half round, or until the first micro- 
scope coincides with the opposite dot ; and, if the other 
microscope be exactly at the other dot, it is obvious that 
these dots are 180° apart, or in the true diameter of the 
circle ; and if they disagree, it is obvious that half the 
permet by which they disagree, as measured by the 
ivisions of the micrometer head, is the error of the op- 

posite division ; for the quantity measured is that by 
which the greater portion of the circle exceeds the less. 
It is convenient to note these errors ++ or —, as the 
dots are found too forward or too backward, according 
to the numbering of the degrees ; and for the purpose 
of distinguishing the + bo -— errors, the heads, as 
mentioned before, are numbered backwards and for- 
wards to fifty. One of the microscopes ehenqe as. as 
before, remove the other to a position at right angles ; 
and, considering for the present both the former dots to 
be true, examine the other by them ; ¢. e. as before, 
by the micrometer how many divisions of the head the 

eater half of the semicircle exceeds the less, and note 
alf the quantity + or —, as before, and do the same 

for the other cemicircle. One of the micrometers must 
now be set at an angle of 45° with the other, and the 
half differences of the two parts of each of the four 
quadrants registered with their respective signs. When 
the circle is a vertical one, as in the present instance, 

Method of 

_ _ ® Tf the table of real errors be computed as the work of examination proceeds, there will be no occasion for this table at all; but I think 
it best not to let one part interfere with another, and therefore 1 examine the whole before I begin to compute. . 

_ nation, are for the present supposed to be in their true. 

less concisely. If the real errors of the preceding an 

it is much the best to proceed so far-in the examination 0. 
with it in that position, for fear of any general bending G™ 
or. spring of the figure; but, for the examination of 
smaller arcs than 45°, it will be perfectly safe, und more 
convenient, to have it horizontal ; because the dividing 
apparatus will then carry the micrometers, several per- 
forations being made in the plate B for the limb to be 
seen through at proper intervals. The micrometers 
must now be’ placed at a distance of 22° 30’, and the 
half differences of the parts of all the ares of 45° measu- 
red and noted as before ; thus descending by bisections — 
to 11° 15’, 5° 37’ 30", and 2° 48’ 45". Half this last 
quantity is too small to allow the micrometers to be 
brought near enough; but it will have the desired éf 
fect, if they are placed at that quantity and its half, 
7. e. 4° 18’ 7”.5; in which case the examination, in« 
stead of being made at the next, will take place at the * 
next division but one to that which is the subject of 
trial. During the whole of the time that the examina- 
tion is made, all the dots, except the one under exami~ 

places ; and the only thing in this most important part 
of the business, from first to last, is to ascertain with. 
the utmost care, in divisions of the micrometer head, 
how much one of the parts of the interval under exami-. 
nation exceeds the other, and carefully to tabulate half 
of their difference. : 3 

I will suppose that every one, who attempts to divide Thei 
a large astronomical instrument, will have it ngcenly me 
first. Dividing is a most delicate operation, and every. jefore 
coarser one should precede it. Besides, its being num- divide 
bered is particularly useful to distinguish one dot from 
another; thus, in the two annexed tables of errors, (see 
p. 380, 381.) the side columns give significant names to 
every dot, in terms of its value to the nearest tenth of a 
degree, and the mistaking of one for another is renders 
ed nearly impossible. i 

The foregoing examination furnishes materials for 
the construction of the table of half differences, or ap- appa 
parent errors.* The first line of this table consists of *™% 
two varieties ; ¢. e. the micrometers were at 180° dis- — 
tance for obtaining-the numbers which fill the columns 
of the first and third quadrant ; and at 90° for those of 
the second and fourth quadrant. The third variety 
makes one line, and was. obtained with a distance of 
45°; the fourth consists of two lines, with a distance of 
22° 30': the fifth of four lines, with a distance of 11% 
15’: the sixth of eight lines, with a distance of 5° 37/ 
30”: the seventh of sixteen lines, with a distance of 
2° 48’ 45”: and the eighth and last variety, being the 
remainder of the table, consist of thirty-two lines, and 
was obtained with a distance of 4° 13’ 7.5. © My 

The table of apparent errors, or half differences, just Tap) 
explained, furnishes data for computing the table of er 
real errors. The rule is this: let a be the real error of — 
the preceding dot, and 6 that of the following one, 
and ¢ the apparent error, taken from the table of half 
differences, of the dot under investigation; then is 

a+b 

2 

sion may not be so generally understood by workmen — 
as I wish, it may be necessary to say the same —s 

+ec= its real error. But, as this simple expreg- 

following dots are both +, or both —, take half their 
sum, and prefix thereto the common sign ; but if one 
of them is ++ and the other —, take half their difference, 



signs are contrary, give to their difference the sign of 
greater for niealanean Tadd a few examples. . 

a ia RBA Ae ae ch aan the first point of the second: quadran 
ba) erste, of the first point of the first 

- <quadrant . 2. se + wee 
_ Real error of the first point of the third 
MORON as lg. on ie aoe ot «5 9 em OD 
Half sum or half difference. . . . . 

mit t error of the dot under trial 

» 

: : Example 2. 
~ For the point 45° of the second quadrant. 
Real error of the first point of the quadrant + 
Real error of the last point of the quadrant — 

- Half difference... 2. oe 
once gente ges ey nta oe Pie 

+ Example 3. 

Point 88°.6, or last point, of the third quadrant. 
Real error of the point 84°.4 of the third 

uadranti!) SC. enesete Sui Lite Anan 2EO 
Real error of the point 2°.8 of the fourth 

‘ Marae MAE NE Wat er kyl) with ee 2.9 
lait ote.) SMMAR? dire setae carols be eee 
Apparent error of the dot. under trial. . — 4.0 
Real errGh ss SHUT. Ae Sea erne hey a> oahimea 1D: 

Example 4, 

Point 88°.6, or last, of the fourth quadrant. 
Real error of the point 84°.4 of the fourth 

SUE Quadrant M2 ja. sensri el. roel. mi SHE 
Real error of the point 2°.8 of the first qua- 
SAE TVS Pe eR Pea TOR 

Half sum . anime omer See oe 
Apparent error of the dot under trial... + 9.5 
meer: ARAL OD Os Ble & Geir Or 

'~ Itis convenient, in the formation of the table. of real 
errors, that they should be inserted in the order of the 
numbering of the degrees on their respective quadrants ; 
although their computation a ae in 
the order in which the examination was ied on, or 
according to the arrangement in the table of apparent 
errors, ‘The first dot of the first quadrant having been 
‘assumed to be in its true place, the first of the third 
“quadrant will err by just the difference found-b 

¢ examination ; therefore these errors are alike in 
‘tables. The real error of the first dot of the second 

ant comes out in the first example ; that of the 
was found in like manner, and completes the 

. first line. It is convenient to put the error of the di- 
vision 90° of each quadrant at the bottom of each co- 
lumn, although it is the same as the point 0° on the 
following quadrant. The line 45° is next filled up; 
the second example shows this; but there is no occa~ 
sion to dwell longer upon this explanation ; for every 
gone, who is at all fit for such pursuits, will think what, 
heen been said fully sufficient. for his purpose. 

4 wever, I will just mention, that there can be no 
danger, in the formation of this table, of taking from a 
wrong line the real errors which are to be the criterion 
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for finding that of the one tnder trial, because they 
are in the next line to it, the others, which intervene in 
the full table, not being yet inserted, The last course 
of all is, however, an exception ; for, as the examining 
microscopes could not be brought near enough to bisect 
the angle 2° 48’ 45”, recourse was had to that quantity 
and its half ; on which account the examination is pro- 
secuted by using errors at two lines distance, as is 
shown in the two last examples. 
When the table of real errors is constructed, the other 

table, although it is of no farther use, should not be 
thrown away ; for if any material mistake has been 
committed, it will be discovered as the operation of di- 
viding is carried on, and in this case the table of appa- 
rent errors must be had recourse to ; indeed not a figure 
should be destroyed until the work is done. * 

ing the angular value of the numbers in these 
tables, it may be worth mentioning that it is not of the 
least importance, 100 of ther being comprised in one 
revolution of the micrometer screw ; and, in the instance 
before me; 5.6 of them made no more than a second. 
It is not pretended that one of these parts was seen 

Original 
Graduation. 

All the 
computa- 
tions should 

be preser~ 
ved. 

beyond a doubt, being scarcely -5%.-5 of an inch, much ~ 
less the tenths, as exhibited in the tables ; but as they 
were visible upon the micrometer heads, it was judged 
best to take them into the account, 

Having now completed the two first sections of my 
method of dividing ; namely, the first, which consists 
of making 256 small round’ dots; and the second, in 
finding the errors of these dots, and forming them into 
a table; I come now to the third and last part, which 
consists in using the erroneous dots in comparison with 
the tabulated errors, so as ultimately to make from them 
the true divisions. 

It will here be necessary to complete the description 
of the remaining part of the apparatus, And, first, a 
little instrument which I denominate a subdividing sec- 
tor presents itself to notice. From all that has hitherto 
been said, it must have been supposed, that the roller 
itself will point out, upon the limb of the instrument 
to be divided, spaces corresponding to others previously 
divided upon itself, as was done in setting off the 256 
points: but, to obviate the difficulty of dividing the roller 
with sufficient exactness, recourse was had to this sector ; 
which also serves the equally important p of re- 
ducing the bisectional points.to the usual division of the 
circle. This sector is represented of half its dimensions 
by Fig. 5, Plate CCLX XXIII. It is formed of thin 
brass, and centered upon the axis at A, in contact with 
the UPR surface of the roller: it is capable of being 
moved round by hand ;. but, by. its. friction upon the 
axis, and its pressure upon the roller, it is su ciently 
prevented. from. being disturbed by accident. An in- 
ternal frame BB, to which the are CC is attached, moves 
freely, in the outer one, and by a spring D.is pushed 
outwards, while the screw E, the pomt of which touch- 
es the frame B, confines. the are to. its proper radius. 
The are of this sector is of about four times greater ra- 
dius than the roller, and upon it are divided the spaces 
which must be transferred to the instrument as repre- 
sented on a magnified scale by Fig. 4. Now, the angle 
of one of the spaces of the circle will. be measured. by 
sixteen times its angular value upon the sectorial arc, or 
22° 30’; but this does not represent. any number of 
equal parts upon the instrument, the subdivisions of 

which are to be 5’ each; for attra : ——isexactly 163, 

therefore so many divisions are exactly equal to a mean 

* This is a very useful hint, applicable on many occasions. 4 
. 

True divi- 
sions to be 
made from 
the errone- 
ous dots. 

Subdividing 
sector de- 
scribed, 

PruatEe 
CCLXXXIIT. 
Fig. 5. 
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Original space between the dots, the errors of which have been 

Graduation. tabulated. Let, therefore, the arc of the sector be di- 

PLATE 
CCLXXxXUL 
Fig. 4. 

Dividing by 
the engine. 

vided into 16 spaces of 1° 20’ each, and let a similar 
space at each end be subdivided into eight parts of 10’ 
each, as in Fig. 4; we shall then have a scale which 
furnishes the means for making the true divisions, and 
an immediate examination at every bisectional point. 

I have aways divided the sector from the engine, be- 
cause that is the readiest method, and inferior to none 
in point of accuracy, where the radius is very short ; 
but, as itis more liable than any other to centrical error, 
the adjustment of the are by the screw E becomes ne- 

. cessary: by that adjustment, also, any undue run in the 

Division by 
lines prefer- 
able to dots, 

Apparatus 
for cutting 
the divi- 
sions. 

Invented by 
Mr Hind. 
ley. 

Lanterns 
employed. 
Fig. 7. 

action of the roller may be reduced to an insensible 
quantity. 
When the utmost degree of accuracy is required, I 

give the preference to dividing by lines, because they 
are made with a less forcible effort than dots are ; and 
also because, if any small defect in the contexture of 
the metal causes the cutter to deviate, it will, after pas- 
sing the defective part, proceed again in its proper 
course, and a partial crookedness in the line will be 
the only consequence ; whereas a dot, under similar 
circumstances, would be altogether displaced. But, on 
the other hand, where accuracy has loss out of the 
question, and only neatness required, I have used dots; 
and I have done so, because I know that when a dot 
and the wire which is to bisect it are in due proportion 
to each other, (the wire covering about two-thirds of 
the dot,) the nicest comparison possible may be obtain- 
ed. It may be farther observed, that division by lines 
is complete in itself; whereas that by dots requires 
lines to distinguish their value. 

On the upper side of Fig. 1. is represented the appa- 
ratus for cutting the divisions. It consists of three 
pieces JKL, jointed my ewe so as to give to the cutter 
an easy motion, for drawing lines directly radiating 
from the centre, but inflexible with respect to lateral 
pressure ; dd are its handles. The cutting point is 
hidden below the microscope H ; it is ofa conical form, 
and were it used as a dotting point, it would make a 
puncture of an elliptical shape, the longer diameter of 
which would point towards the centre. This beautiful 
contrivance, now well known, we owe to the ingenui 
of the late Mr Hindley of York ; it was borrow by Me 
Ramsden, * and applied with the best effect to his di- 
viding engine, 

It might have been mentioned sooner, that in the in- 
stance which I have selected as an example of my divi- 
ding, the operation took place when the season of the 
year, and the smoke of London, had reduced the day 
to scarcely six hours of effective light; and rather than 
confine my labours within such narrow limits, I deter- 
mined to shut out the day-light altogether. Fig. 7. 
shows the construction of the lanterns which I used. 
A very small wick gave sufficient light, when kept from 
diverging by a convex lens; while the inclining nossel 
was directed down exactly upon the part looked at, and 
the light, having also passed through a thin slice of 
ivory, was divested of ah lare. I enter into this de- 
scription, because, I think, I never saw my work bet- 
ter, nor entirely to so much advantage as in this in- 

* This I learned from that most accurate artist Mr John Stancliffe, who was himself apprentice to Hindley. , 

: P is carried on as if the roller measured the mean interval without error. 
was said (Page 371), that the roller, in a continmed motion quite round the circle, would, in some part of its course, err by 30’', or mores 

therefore, when this is the case, an extreme run of the roller cannot agree with a mean interval of the circle nearer than * = 0.23// 5 and 

most probably this kind of error will, on some intervals, amount to double that quantity. It, therefore, becomes matter of 

+ For the sake of simplicity, the of the 
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tion, to examine every interval previous to making the divisions; and, where necessary, to adjust the sector, so that its arc may measure the corresponding interval as corrected by the tabulated errors. : 

stance ; owing, perhaps, ‘to the surrounding darknese 
ale wiskg tiasep il of the eye to keep cr pa ex. 

ded, than when indirect rays are suffered to enter it. 
The heat from a pair of these lanterns was very incon- 
siderable, and chiefly conducted along with the smoke 
up the reclining chimney. . 

Previous to cutting the divisions, the parts now de- 
scribed must be adjusted. The cutting apparatus must for 
be placed with the dividing point exactly at the place 
where the first line is intended to be drawn, and clamp- 
ed, so that the adjusting screw may be able to run it 
through a whole interval. The mi H must be 
firmly fixed by its two'pillars 6, to the main frame, 
with its micrometer head at zero; and with its only 
wire in the line of the radius, bisecting the first of the 
256 dots. And it’should be observed, that the cutting 
frame and this must not vary respecting each other, 
during the time that the divisions are cut; for any mo-~ 
tion that took place in either would go undimin to 
the account of error. The microscope I is also fastens ~ 
ed to the main frame; but it is only required to keep 
its position unvaried, while the divisions of the sector 
pass once under its notice ; for it must have its wires 
adjusted afresh to these divisions at every distinct 
course. The microscope I has two wires, crossing 
each other at an angle of about 40°; and these are to 
be placed so as to make equal angles with the divisions 
of the sector, which are not dots but lines. The sec~ 
torial arc must also be adjusted to its proper radius by 
the screw E,.Fig. 5; i.e. while the. main frame has 
been cayried along the. circle through a mean interval 
shewn by H, the sector must have moved eX 
actly 162ths of its divisions, as indicated by I. t 

Things being in this position ; after having given the cy, 
parts time to settle, and having also sufficiently proved iyi 
the permanence of the micrometer H and the cutting 
frame with respect to each other, the first division may 

be made; then, by means of the screw for slow mo- 
tion, carry the apparatus forward, until the next line 
upon the sector comes.to the cross, wires of I; you then 
cut another divison, and thus proceed until the 16th 
division’ is cut, = 1° 20’: Now, the apparatus wants - 
to be carried further, to the amount of jths of a divi- 
sion, before an interval is complete ; but at this last 
point no division is to be made; we are here only to 
compare the division on the sector with the correspond~ 
ing dot upon the instrument. This interval, however, 

upon the circle, will not be exactly measured by the 

corresponding line of the sector, which has been ad« 

justed to the mean interval, for the situation of the dot 
1°.4 is too far back, as appears by the table of real er- 
rors, by — 4.8 divisions of the micrometer head. The 
range of the screw for slow motion must now be re- 

stored, the cross wires of H set back to —4.8 divi- 
sions, and the sector moved back by hand, but not to 
the division 0 where it began before ; for, as it left off 
in the first interval at ths of a division, it has to go — 
forwards 4th more before it will arrive at the spot where — 
the 17th division of the instrument 1° 25’ is to made, — 
so that in this second course it must begin at ¢th short 
of 0. Go through this interval as before, making a 

division upon the circle at every one of the 16 great 

§ 

ee 

y 

But it 

prudent precau- 



allowing for a 
ow reach the 
a 

It w 
e variety of iety 

ion of a division which termi- 

part of the circle, 11° 14’, 
_. and during this time the roller, will have proceeded 
_ through half a revolution ; fur its close contact with 
the limb of the circle does not allow it to return with 

sector when the latter is set back at every course. 
‘Having in this manner proceeded, from one interval to 

, through the, whole circle, the micrometer at 
Jast will be found with its wire at zero, on the dot 
from which it set out; and the sector, with its 16th 
‘division, coinciding with the wires of its microscope. 

S . Having now-given a faithful detail of every part of 
* the process of Sividing this circle, I wish to remind 
_ the reader, that, by verification and_correction at every 

“TT ‘interval, any erroneous action . of the roller is prevent- 
_. ed from extending its influence to any distant interval. 

Tt will be farther observed, that the subdividing sector 
; aaities the work ; ae. by means of its adjustable 

arc, it makes the run of the roller measure its corre- 
Spaiing intervals upon the circle; and, without fo- 
reign aid, furnishes the means of reducing the bisec- 
tional intervals to the usual division of the circle.. Far- 

- thermore, the motion of the wire of the micrometer H, 
_ according to the division of its head and correspond- 

‘ing table of errors, furnishes the means of prosecut- 
‘ing the work with nearly the same certainty of success, 
as could have happened, had the 256 points been (which 
in practice is quite impossible) in. their true places. 

y term Now, the whole of my method of dividing- being 
ividing “performed by taking short measures with instruments 

ne eye; which cannot. themselves err in any sensible degree, 
arg as those measures are taken, not by the 
hand, but by vision, and the whole performed by only 
looking at work, the eye must be charged with all 

© ‘the errors that are committed until we come to cut the 
> divisions ; and, as in this last operation the hand has 
a ‘no more to do than to guide an apparatus so perfect 
__. in itself, that it cannot be easily made to deviate from 
its proper course, I would. wish to distinguish it from 
| ‘the other methods, by denominating it, dividing by the 

2. © ‘ 

*- The number. of persons at all capable of dividing 
originally have hitherto been very few : the practice of 
-_ it being so limited, that in less n twice seven years, 

- 

coincidence 

bao 
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aman could hardly hope to become a workman in this _ Original 
most difficult art. How far. I. shall be considered ag Graduation. 
having surmounted these difficulties, [. know. not; but “7Y7"™ 
if, by the method. here revealed, I have not rendered 
original dividing almost equally-easy with what copy- 
ing was before, I have spent much labour, time, and 
thought in yain. I have no doubt, indeed, that any 
careful workman who can divide in common, and has 
the ability to construct an astronomical instrument, will, 
by following the steps here marked out, be able to di- 
vide it, the first time he tries, better than the most’ ex 
perienced workman, by any former method. 

If, instead of subdividing with the roller, the same Subdivision 
thing be performed with the screw, “it will not give to with the 
dividing by, the eye any very distinctive character: I screw in- 
haye practised this on arcs of citcles with success, the stead of the 
edge being slightly racked, the screw carrying forward ™le™* 
an index with the requisite apparatus, and having a di- | 
vided micrometer head ; the latter answers to the sub- 
dividing sector, and, being used with a correspondin 
table of errors, forms the means of correcting the pri- 
mitive points ; but the roller furnishes a more delicate 
action, and is by far more satisfactory and expeditious. 

It is known to many, that the six feet circle, which six feet cix- 
I am now at work upon for our Royal Observatory, is cle for the 
to be divided upon a broad edge, or upon a surface at Royal Ob- 
right angles to the usual plane’of division: the only al- Svs" 
terations which will on this account be required, are, j., alae 
that the roller must act upon that plane which is usual- 
ly divided upon; which roller, being elevated or des. 
pressed, may be adjusted to. the commensurate radius 
without being made conical, as was necessary in the 
other case. The apparatus, similar to the other, must 
here be fixed immoveably to the frame which supports 
the circle: its position must be at the vertex, where 
also I must have my station; and the instrument it-. 
self must be turned around its axis, in its proper yer- 
tical position, as the work proceeds. The above may 
suffice, for the proeats to gratify those who feel them- 
selves interested upon a subject which will be better 
understood, if I should hereafter have the honour of 
laying before the Royal Society a particular description 
of the instrument here alluded to ; a task which I mean 
to undertake, when, after being fixed in the place de- 
signed for it, which I hope will be effected at no very 
distant period, it shall be found completely to answer 
the purposes intended. See Circe, Vol. I. p. 485. 

Should it be ‘required to divide a circle according to 4 circle 
the centesimal division of the quadrant, as now recom- may readily 
mended and used in France, we shall have no difficul- be divided 
ty. The 100° of the quadrant may be conveniently ae ls 
subdivided into 10 each, making 4000 divisions in the "47 Sm. 
whole round. The 256. bisectional intervals, the two j.on way. 
tables of errors, and the manner of proceeding an : 
acting upon them, will be exactly the same as before, 

*1 must here remark, that Smeaton has represented the greatest degree of accuracy that can be derived from vision, in judging of the - 
wer of the 
sensible to 

Foounth part of an inch. Were materials'infinitely hard, no bounds could be set to the precision of contact; but taking things as 
the it deg: 
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until we ¢ome to cut the divisions ; and for this pur- 
pose we must have another line divided upon the sec- 
tor. ' For ,4,>th part of the circle being equal to 5’.4 

1° 24! 29".5 Ae 
of the usual angular measure a = 15} divi- 

sions; and just so many will be equivalent to one of 
the intervals of the circle. The value of one of the 
great divisions of the sector willbe 1° 26’ 24’, and that 
of the th parts, which are to be annexed to the right 
and left as before, will be 10’ 48”, therefore divisible 
‘by the engine. Should any astronomer choose to have 
-both graduations upon his instrument, the additional 
cost will be a mere trifle, provided both were done at 
the same time. , 

It must already have been anticipated, that dividing 
the eyeap- by the eye is equally applicable to straight lines as it is 
plicable to 
straight 
lines as well 
as cireles. 

Apparatus 

to circles. An apparatus for this purpose should con- 
sist of a bar of brass, three quarters of an inch thick, 
_and not less than three inches broad ; six feet may do 
very well for the length; it may be laid upon a deal 
plank strengthened by another plank screwed edge- 
wise on its lower surface. The bar should be planed 

for the pur- on both its edges and on its surface, with the greatest 
“pose. 

Method of 
using it. 

It might 
be used for .mend it; because, 
dividing 
circles, but 
not to be re- <P 
commended, Wheel, are sufficiently reduced b 

exactness ; and it will be better if it has a narrow slip 
.of silver, inlaid through its whole length, for receiv- 
ing the dots.. An apparatus nearly similar to the other 
should slide along its surface, carrying a roller, the cir- 
-cumference of which is 12.8inches, and turned a little co- 
~nical for the sake of adjustment. The roller may be di- 
vided into 32.parts, each of which, when transferred to 
the bar, will give intervals of 0.4 of an inch each: the 
angle of the subdividing sector should of course be 11° 
15’, and subdivided into four parts, which will divide 

the inch into tenths: the surface may also receive other 
dines, with subdivisions suited to the different purposes 
tor which it may be wanted. The revolutions of the 
roller and its #, parts must be dotted upon the bar ; 
taking care, by sizing the roller, to come as near the 
true standard measure as possible: when this is done, 
compare the extent of the greater bisectional number 
that is contained in the length, 7. e. 128 intervals or 
51.2 inches, with the standard measure ; noting the 
difference as indicated by the micrometer heads: the 
examination and construction of the table of errors may 
ithen be conducted just as was done for the circle. 

Being now ready for the performance of its work, 
the scale to be divided must be laid alongside of the 
bar, and the true divisions must be cut upon it by an 
appeal, as before, to the erroneous dots on the bar, cor- 
rected by a corresponding table of errors. The appa- 
ratus, remaining entire in the possession of the work- 
man, with its primitive dots, the table of errors, &c. is 
ready for dividing another standard, which will be pre- 
cisely similar to others that have been, or may be, di- 
vided from it. It may be considered, indeed, as a kind 
_of engine ;. and, .as it is not vitiated by the coarse ope- 
ration of racking with a screw, but performed by only 
‘looking atthe work, the method will command about 
three times the accuracy that can be derived from the 
“ustial straight-line dividing engine. Should it be ask- 
ed, if an engine thus appointed would succeed for di- 
viding circles? I answer, Yes; but I would not recom- 

x beyond a certain extent of radius, it 
4s hot necessary ; for the errors, which would be intro- 
duced into the work by the violence of racking a large 

: y the comparative short- 
ness of the radius of such instruments as we divide by 
that method: ayd, what is still more to the purpose, 

* This paper was written in June 1808. 
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‘instances, 

the dividing engine is four times more expeditious, and Oni 
rougit tieige better. I cannot quit the subject of © 

dividing straight lines without observing, that I never 
had my apparatus complete. The standard which { Const 
made for ir George Shuckburgh Evelyn in 1796, was tion 
done by a mere make-shift contrivance, upon the prin- S700 
ciple of dividing by the eye; how I succeeded, may ~~ 
be seen in Sir George’s papers on Weights and Mea- 
sures, in the Phil. Trans. for 1798. Imadeasecond, 
some years after, for Professor Pictet of Geneva, which 
became the subject of comparison with the new measure 
of France, before the National Institute ; and their re- 
port, drawn up by Mr Pictet, has been ably re-stated ~ 
and corrected by r Young, as boa wee in the Jour- 
‘nals of the Royal Institution. I made a third for the 
magistrates of Aberdeen, I notice the ped latter, tet 
cipally to give myself an o' uni sayi 
Sf thbwe thas scale #reke 40 be Sinaia cheetah ane 
withstanding they were divided at distant periods of 
time, and at different seasons of the year, they would 
be found to agree with each other as nearly as 
rent parts of the same scale agree. ie a 

I hope I may here be allowed to allude to an inad- tnad 
vertency which has been committed in the bec aa men- tency 
tioned above ; and which Sir George intended to have &- 5! 
corrected, had he lived te conclude his useful endea- ly 
vours to harmonise the discordant weights and mea- se 
sures of this coun The instruments which he has 
brought into comparison are, his own five feet standard __ 
measure and equatorial ; General Roy’s -two inch 
scale; the standard of Mr Aubert; and of the 
Royal Scart, The inadvertency is this: in his 
torial, and the standard of the Royal Society, he. 
charged the error of the most erroneous extent, when 
compared with the mean extent, alike to both divisions; 
i.e lie Hes supposed one of the divisions, which bound 
the erroneous extent, to be too much to the right, atid 
the other too much to the left, and by equal quan- 
tities. This is'certainly a Ur gpeint oh way of stating 
the errors of work ; and perhaps not unjustly so, where 
the worst part has been selected; but in the other three 

namely, in General Roy’s, Mr Aubert’s, and 
his own standard, he has charged the whole error of 
the most erroneous extent to one of the bounding lines. 

I was well confirmed in my high opinion of the ge- Gen 
reral accuracy of Bird’s dividing, when, last win- cur 
ter, * I measured the chords of many ares of the Green- 3 
wich quadrant. That instrument his indeed suffered, 
both from a change in its figure, and from the wearing The 
of its centre ; but the graduation, considering the time ¥!* 
when it was done, I found to be very | . Sir an 
George, in his paper upon the equatorial, (Phi/. Trans. 
for 1793,) after some compliments paid to the divider 
of his instrument, says, “ the late Mr John Bird seems 
to have admitted a probable discrepancy in the divi- 
sions of his eight feet quadrant, amounting to 3’’;” and 
he refers to Bird on the construction of the Greenwich _ 
quadrant. This quantity being three times as gréat as _ 
any errors that I met with, I was lately induced to in- 
quire how the matter stood) © Bird, in the paper refér- 
red to, says, “in dividing this instrument, I never met _ 
with an inequality that exceeded one second. I will 
suppose, that in the 90 arch this error lay toward the 
left hand, and in the 96 arch that it lay towards the 
right, it’ will cause a difference between thé two arches 
of two seconds ; and, if an error of oné secénd be’ al- 
lowed to the observer in reading off his observation, the 
whole amount is no more than three seconds, which is 



le to what I have heard, &c.’? Sir George’s 
examination of his own equatorial furnishes. me with 

—> the means. of a -ineas smapeEsae SB his account of 
;. the declination circle, we find an error +2”.35, and 

ants be sak A RE Se Ova: Aessaate in i , which Sir George also admits, 
wre aba then have a di ey of 4.85; but, as the 
errors of reading off are not errors of division, let them 
be di from both, and the errors will then stand 
for the quadrant 2”, and for the circle 3”.85. As the 
radius of the former, however, is four times greater than 
that of the latter, it, will appear, by this mode of trial, 
that the equatorial is rather more than twice as accu- 
rately divided as the quadrant, In doing justice to Bird 
in this instance, I have only done as I would be done 
by: for, should any future writer set me back a centu- 
ry on the chronological scale of progressive improve- 
ment, I hope some one will be found to restore me to 
my proper niche. I now subjoin a restatement of the 

t error of each of the instruments that are brought 
into comparison by Sir George, after having reduced 
them all by one rule, viz. allowing each of the two 
points which bound the most erroneous extent, to di- 
vide the. apparent error equally between them. They 
are expressed in parts of an inch, and follow each other 
in the order of their accuracy. : 

Sir G Shuck ’s 5 feet standard . . . .000165 
Getieral Roy's scale 42 inches ....... . .000240 
Sir George’s equatorial, 2 feet radius . . + . by 
The Greenwich quadrant, 8 feet radius ... 
Mr Aubert’s-standard, 5 feet long ... 000700 
*The Royal Society's standard, 92 inches long .000795 

For the justness of the paves statement, I consider my 
name as ple ; requesti e permission to say, that 
if, on the result of each pe Seve examination, vA here 
presented, there could have been more than one opi- 
nion, it would not have here. I am farther 
prompted to add, that the above comparative view pre- 
sents one circumstance to our notice, which cannot do 
less than gratify every individual, who is at all conver- 
sant in. matters; I mean, the high rank which 
General Roy’s scale takes in the list ; that scale having 
been made the agent in measuring the base line of our 

must 20 return, finally, to the dividing of circles; I must 
Htaken, to State, as matter of precaution, that great care should be 

. taken during the turning of the outer edge, to have the 
Jeofs circle of the same temperature ; for one part may be 

seenre &XP2nded by heat, or contracted by cold, so much more 
je turn- than another, as to cause the numbers in the tables of 

i the out- errors to be inconveniently large. A night is not more 
than sufficient for allowing the whole to take the same 
tem: , after having been handled by the work- 

j men ; and the finishing touch should be given within a 
4 short of time. But, if the effects of temperature 
i are to be regarded in turning a circle, it is of tenfold 

more importanee to attend to this circumstance, while 
the examination of the larger arcs of the instrument is 
carried.on; for it is absolutely n , that, during 
this time, the whole circle should be of the same heat 

more They generally su the expansion of metals to be a 
trifle, which neat tar Wa in practice ; and 

sup- Wonder how the parts of a circle can ‘be differently 
heated, without taking pains to make it so. One de- 

executors. 
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- within that quantity: Yet so ne 

,estimate of the time, which the different 

exactly. Few workmen are sufficiently aware of this. - 

379 
gree of Fahrenheit’s thermometer indicates so small Original 
a portion of heat, that, in such places as workmen are Graduation. 
usually obliged to do their business in, it is not very easy 
to have three thermometers attached to different parts of 
a large instrument, showing an equality of temperature 

is correctness 
in this respect, that if'a circle has the vertex one degree 
warmer than its opposite, and if this difference of tem- 
perature be regularly distributed from top to bottom, 
the upper semicircle will actually exceed the lower b 
2”; And, if such should happen to be the case while 
the examination of the first ae of the third quadrant 
is made, the regularity of the whole operation would 
thereby be destroyed. . 

It may not be improperto remark, that'dividing by The appara- 
the eye does not require a more expensive apparatus ‘s not ex- 
than the operation of dividing by hand ; and, indeed, P&*¥e 
less so when the scale of inches is deemed necessary. 
The method by adjustment is still more expensive, re- 
quiring whatever tools Bird’s method requires, and, in 
addition to these, a frame and microscopes, somewhat 
similar to those for dividing by the eye. 

It is somewhat more difficult to give a comparative yfuch time 
ods of saved by it? 

dividing require. I know, that'13 days of eight hours 
each, are well employed in dividing sucha circle by 
my method; about 52 days would be consumed in 
doing the same thing by Bird’s method ; and I think I_ 
cannot err much, when I state the method by adjust« 
ment, su ing every dot to be tried, and that two 
thirds of been want adjusting, to require about 150 of 
such days. 

The economy of time, (setting aside the decided 
means of accuracy,) which the above estimate of its ap- 
plication offers to view, will, I think, be considered of 
no little moment. By the rising artist, who may aspire 
to excellence, it will at least, and I should hope with - 
gratitude, be felt in the abbreviation of his labours. To 
me, indeed, the means of effecting this became indis« 
pensible ; and it has not been without a sufficient sense 
of its necessity, that I have been urged to the progres- 
sive im ement and completion of: these means, as - 
now described. It is but little that a man can perform 
with his own hands alone; nor is it om all -occasions, 
even in frames of firmer texture than my own, that he 
can decisively command their adequate, unerring use. 
‘And I must confess, that I never could reconcile it to 
what I hold as due to myself, as well as to~a solicitous . 
regard for the most accurate cultivation of the science 
of astronomy, to commit to others an jon requi- 
ring such various and delicateattentions, as the division. 
of my instruments. 

That my attentions on this head have not failed to 
procure for me the notice and patronage of men, whose 
approbation makes, with me, no inconsiderable part of 
my reward, I have to-reflect on with gratitude and plea- 
sure: and as-I look with confidence to the continuance 
of that patron so long as the-powers of execution 
shall give me the.inelination +o solicit it, I cannot en- 
tertain a motive,»which might-go to extinguish the 
more liberal wish. of:pointing out to future ingenuity a 
shorter road to:eminence; sufficiently gratified by the 
idea of having, in the present communication, contri- 
buted to facilitate the operations, and toaid the Seq 
of art, (as far.as the limited powers of vision will ad- 
mit,) toward the point of perfection.” 

® This isthe same which Mr Bird used in dividing his eight feet murl quadrants, and was presented_to the Royal Society by Binl’s 
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Table of apparent Errors. wf 

ie: Sane fae pameed, Guiae Dnatnat quest | oes 

0°0 0. | +122) —69| 417.9 | 446] 417.1) 44 

45.0 | 21.3] —8.9)},).16.7 |.—29.6 || —5.2.}, 9.7 8.9 

22.5 1.6 22| . 1.0 2.7 0.0 3.8 1.0 | 

67.5 | ‘$1.0| 4156] 0.0) +137 ||. 41.0] 435) 5.1 

1.2| +166.) —202|. 226| —308|| —55| —16| 00 

33.7) 40) 42). 18.2). ,28.1 76) 7.6) 6.21" 

56.2 16.9 | 22.2 17.0 |, 22.7 9.4 $91 0.01 = 

737|  308| 166;  313|. 903], 41a) 4121] $42 

5.6 2.7 8.6 4,1 10.1 || _ 12.3 09) 62 

19| 11.5] S| m2}.. 161]. —57] 62 11 

28.1 9.0 74 5.8) 148 || $1.5 35 | —6.8 

39.4]. 9.8 s2|....58| 184 oo}. . 7.0.) m7 

50.6 4.2 6.6 8,2 44 15 |. +90) 43.0 

61.9 4.3 84| 12.5 44 | 48.6 |i 59 | 2.0 

73.1 76}. 10.0], 136 9.7 33 | 27) 49 

84.4] 18.0} 6.0)» 16.3 71 || 440 cs aba: 2 3 

2.8 34| .—751..-89 |, 21 |. 135]. a5) 416.0" 

a4| 00 50 4.6 5.7 21). 00) 17 

i41|66|a2| 56] 48 | nO) tor) 220. 

19.7 1.6 241, $1.0 2.5 4.2] 7.9 2.2 

25.3 3.7 82| —2.9 2,5 4,0 3.0). 25 

30.9| 42.4 71 7.0 0.0 73| +62]; 61 

36.6| —59}| +1.0 2.5 1.5 3.2 | — 10.1 5.6 

42.2.) 43.1 1.9 5.8 | + 2.5 14 7.2 3.9 

47.8 71 52 | 424 4.8 || $11.2 | +149] 421.2 |. 

534] —5.6| —60; —50| —61 || —7.1| —1.0] —89 

59.1 | 10.7) 41.0 3.0| $1.4 5.3 12 6.6 

64.7 7. | —180| 107} —9.0 7.2 9.9} +10 

70.3 2.7 7.4 1.5 9.0 65). (281. 88u 

75.9 1.2 3.2 Z2 4 444) $14] —22 

81.6 1.6|° 41.7 001. 20 | —e08 | —o0| aia 

87.2 | 18.7 6.0 351 456] +421 | 4110 4.0 
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- Table of real Errors. : ! 

fr Ramat, Fit feed; Third | Fourth “First Second |. Third Fourth | Name of 
the Dot. Quadrant. | Quadrant. | Quadrant, | Quadrant. | Quadrant. | Quadrant. | Quadrant. | Quadrant | the Dot. 

0°.0 “0.0 +88) —69] +144] —169| —80|—134]—294 | 45°.0 

14| —4s/ —o06| 160 5.9 8.7 5.5 9.7| 161 | 464 

28) .10.2 9.3 24.0 | —2.9 14.3 9.6 17.4 22.3 47.8 

4.2 13.8 15.1 28.3 12.8 || ° 22.3 17.9 19.9 33.8 49.2 

5.6 13.7 12.5 23.3 16.1 |} ~ 26.0 21.6 26.7 31.9 50.6 

7.0 15.9 16.8 28.7 19.4 25.5 26.0 23.6 28.9 52.0 

8.4 17.6 19.6 $2.0 27.0 32.0 27.8 30.3 38.3 53.4 

9.8 21.4} ~ 16.1 $5.5 30.7 34.0 27.3 29.1 | 35,2 54.8 

“1L2) * 21.6 16.7 31.5 26.5 26.8 22.1 24.0 32.6 56.2 

12.7 27.9:| 21.6 $2.2 28.6 29.6 24.5 29.7 29,8 57.7 

141 $1.1 26.8 $7.5 344 33.7 17.7 27.2 24.6 59.1 

015.5) "e815 [92.7] "80.2 | 268 | 802) 15.6) 29.5) 26.5 |. 60.5 

169/973) 95 )9 324] 327 | 192)" 153|° 241] 194) ~ 619 

18.3.) 29.9 18.2 | ° 24.9] °25.7 21.5 14.6 18.8 23.7 63.3 

19.7 |... 20.2 13.5 20.6 22.2 19.0 21.5 22.4 17.4 64.7 

21.1 904 5.9 22.1 24.0 18.8 19.9 228 | 17.1 66.1 

82.5" 10.0. 1,8.|° 10.9 6.7 3.0] $82) +07] 42.5 67.5 

23.9 ss} 122} i60] 149 9.8| —28| —25|—138.0| 68.9. 

25.3 19.8 15.5 20.2 24.0 15.7 10.2 13.7 19.2 70.3 

26.7 | 21.7 16.1}. 20.0}, $3.0 | 21.9 7.0 |. 21.8 | 25.8°) 71.7 

281 | 291 12.8} 23.8] 36.4 23.0} 139] 25.1] 23.0] 73.1 

29.5 17.1 15.8 28.9} 35.0 27.1 14.3 25.3 26.8 74.5 

80.9 22.1 18.0 31.4 37.0 26.6} 20.1 26.6 30.7 75.9 

$2.3 24.7 | 19.3 33.3 $7.7 $3.3 Qt1 22.7 $1.1 17.3 

33.7 17.4 9.1 25.1 37.6 27.9.| . 16.0 23.8 29.1 78.7 

35.2 22.7 8.0 25.1 35.7 35.5 14.5 18.5 28.7 80.2 

36.6 27.3 11.9 27.4 AY.8 2°83 9.0 22.4 27.3 81.6 

$8.0) 26.5 15.6 26.9) 40.6 |}. ~ 21.0 6.6 17.5 21.4 83.0 

39.4) 26.4) 16.7] 248] 43.1 27.5 54) 21.0]. 216) 844 

40.8 25.4 7:2 25.1 33.6 31.0 7.9 15.4 12.6 85.8 

42. 18.5 10.4 24.7 30.2 23.0 0.1 6.8 5.2 87.1 

43.6 16.3 10.0 24.6 $1.7 16.3 3.7 15.9 6.4 88.6 

45.0 16.9 8.0|  13.0| 924 | +88 6.9 | 4144 0.0 | — 90.0 
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Griginal It can hardly have escaped notice, on perusing the 

Graduation. hove account, how strictly Troughton has adhered to 
the maxim of Graham. Beginning with bisecting the cir- 

—— cle, he has, by his mode of examination, without a change, 

Trough- followed the principle through eight successive courses. 

ton’sme- The action of the roller is stepping, notwithstanding that 

thod of di- jt consists of the exactest species of contact, and closes 

viding- without a remainder; and so fully is he aware of this, that 
256 checks are employed. As far as the examination and 

computation is carried, Troughton’s method, for aught 

we know, may be as tedious as any other ; but, by the 

contrivance of combining his subdividing-sector with the 
roller, he throws the quinquisections and trisections al- 

together into a species of engine dividing, and thereby 

reduces the remaining part of the work to a labour lit- 
tle surpassing that of cutting the divisions. 

Mr Thomas After the above paper was published, several gentle- 

Jones suc- men were of opinion, that the celebrity of Troughton’s 

ceeds in di- | -aduation [was owing more to the hand and eye of the 
viding a g . o @ 7 
ircle by _attist, than to the method by which it was effected. 
Mr Trough- Troughton, it will be remembered, in one part at least 

ton’sme- of the paper, expresses himself of a contrary opinion ; 

thod. and, to shew that he was not mistaken, we insert the 

following letter, which was addressed to him by a risin, 
artist, who is not too conceited to profit by the skill an 
experience of a veteran in the art: 

Dear Sir, « Charing-Cross, 15th July, 1813. 
Letter from Having now performed the graduation of a 
Mx Jones circle by your method, I take the liberty of addressing to 
Monaghan you the following lines upon the subject. The method 

which was used at Mr Ramsden’s was, before your's ap- 
peared, considered as the best. I learned it in the course 
of instruction, and practised it with patience and perseve- 
rance, for it requires much of both. I may, therefore, 
be allowed to consider myself a competent judge of the 
two methods; and, without presuming more than be- 
comes me, give an opinion concerning them, - From 
various motives, I feel great pleasure in saying, that 
dividing by the eye is greatly preferable to the other me- 
thod; the saving in time is very great, and accuracy in 
the result certain. With these properties, which it 
possesses in the first degree, were I debarred from 
using it in future, I should return to the old method 
with the greatest reluctance. I do not hesitate to say, 
that I feel myself equal to the dividing of a circle with 
a degree of accuracy equal to any one except yourself, 
ger do I think I should be very far behind you) ; and 

shall solicit that practice, which alone can make me 
quite your equal in the art. With many thanks for 
your liberal communications upon this as well as other 
subjects, I am, Dear Sir, your most sincere and obliged 

‘o Mr Edward Troughton. Tuos. Jones. 

Mr Caven- A paper by the late Henry Cavendish, Esq. called 
dish’s pro-  “* An improvement in the manner of dividing Astrono- 
ny pall mical Instruments,” was published in the second part 
duating in. Of the Phil. Trans. for 1809. Mr Cavendish introduces 
struments, his improvement in the following words: 

« The great inconvenience and difficulty in the com- 
mon method of dividing, arises from the danger of bruis- 
ing of the divisions, by putting the point of the compass 
into them, and from the difficulty of placing that point 
mid-way between two scratches very near together, 
without its slipping towards one of them ; and it is this 
imperfection in the common process, which appears to 
have deterred Mr Troughton from using it, an there- 
by gave rise to the ingenious method of dividing de- 
scribed in the preceding part of this volume. This in- 
duced me to consider, whether the above-mentioned in- 
eonvenience could not be removed, by using a beam 
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compass with only ene point, and a microscope instead 
of the other; and I find that in the following manner © 
of proceeding, we have no need of ever setting the point ..~,, 
of the compass into a division, and consequently that gich’g 
the great objection to the old method of dividing is en- posed 
tirely done away.” ; thod of 
To thisend, MrCavendish proposes to have a frame for “uating 

supporting his beam compass, that shall rest upon the cir- * 
cle to be divided, and which, by bearing against the edge 
of the latter, may be turned round silliest altering its 
distance from the centre. The Saute of this frame is 
triangular, and nearly as large as the circle itself. One 
of the angles is placed outwards, and the opposite side 
forms a chord of about. 150° to the circle. One end of 
the beam compass is attached to the outer angle of the 
frame by a vertical joint, round which it may be turned 
from one side to the other at pleasure ; and the joint 
must be moveable in the direction of the radius, in or- 
der that the beam may be adjusted, so as to form the 
chords of different arcs. At the opposite end of the 
beam is a fixed point, wherewith faint arcs are to be cut 
across the line of division, and with which the divisions 
themselves are finally to be made. There should be a 
anne or slit cut out all along the beam, in which a dou- 
le microscope with cross wires is to slide, and which may 

be fixed at any required distance from the point. Two 
props, one to the right and the other to the left, are to 
support the end of the beam opposite to the joint in the 
two positions. 

ith this Fy emp Mr Cavendish shews how to 
perform the different operations required in n parm d 
an instrument, namely, to bisect, trisect, and quinqui- 
sect ; but does not follow the subdivision through their 
repeated courses. 

In the bisection of an arc, the distance between the 
point and the axis of the microscope, is to be taken as 
nearly as may be to the chord of half the are, and the 
joint adjusted, so that the cross wires and point may 
both at the same time coincide with the line of division. 

With the beam to the right, by moving the frame upon 
the circle, the wires of the microscope must be brought 
to coincide with the point that marks the left boun 
of the arc, and then a faint mark across the line of di- 

vision must be cut with the point. The beam is next 
turned to the left, and the point which bounds the are 
on the right, is by turning the frame to be set to the 
microscope, and another mark across the line made as 

before. It is evident, that if the opening between the 
microscope and point was exactly equal to the chord of 
half the arc, the two marks would coincide upon the 

line of division ; but if that opening was too t or 
too little, the marks would cut each other without or 
within the circle. But in neither of these cases would 
Mr Cavendish put ina dot. _ Instead of which, when in 
subsequent division these marks are to be used, as well 

as when the final strokes are cut, he would place the 

wire of the microscope by estimation in the middle be« 
tween them, where ee cut the line of division. 

In quinquisecting an arc, the opening being taken as 
near as possible, equal to the chord of a fifth part of it, 
bring the microscope to one extremity of the arc, and 

with the point make a mark across the line; bring the 
microscope to the mark just made, and with the point 
make another mark, &c. until four are put in; change 
the position of the beam, and from the other extremity 
of the arc set off four marks as before. If the chord in 
the above operation was not correctly taken, it is evi- 
dent that there will now be four double marks, and the 
spaces between them equal to each other, and five times 
greater than the error of the opening. The real point 

of quinguisection, reckoning from one end of the.arc or 
SS 
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al the other as the opening, was + or —, will be 4, 3, 
ti pan ¢ ofthe npace between, them and these Mr Ca- 
= yendish would use by estimation in the subsequent 
* of the work, Mistakes in making a wrong 
estimation of the spaces are to be fivebted, by making 

r matks upon the circle opposite to them. Mr 
ae ndish has given three different ways pal anereim 
but that which we have described, is the one which he 

himself thinks the best. 

883 
venth, and the value of each deduced from a compari- Original 
son with the are of 30° in which it is contained. Graduation. 
We will follow Professor Lax no farther in his inge- 7), 

nious and laborious examination ; suffice it to say, that, 2 
by we the same principle of comparing short arcs method of 
with their multiples, he obtains the errors of every in- examining 
dividual division of his circle, down to the ten-minute the “ivisions 
spaces into which it is graduated, pe ry 

~ Mr Lax says, that with his microscopes and his circle g--uments. 
To give a general idea of Mr Cavendish’s method was 

all that we intended. To follow him through his whole 
per would be useless ; for, notwithstanding that much 

ingenuity is displayed in pointing out such errors as he 
foresaw it would be liable to, and in contriving means 
to obviate them, we consider it as altogether inconsistent 
with practice, and inelegant in design. 
' Immediately after Mr Cavendish’s paper, we find 
one by Professor Lax of Cambridge in the form of a 
letter to Dr Maskelyne. 
examining the Divisions of Astronomical Instruments. 
» ‘The learned professor sees no reason why astronomers 
should trust to the ability and integrity of artists, when, 
by means of a proper apparatus, they have it in their 
own power to examine and note the error of every di- 
vision of an instrument. Mr Lax is in possession of 
an altitude and azimuth circle, of one foot radius, made 
by Mr Cary, and it is to this instrument that his exa- 
mining apparatus is. adapted ; but the computation of 
error is expressed in general terms. 

~ His apparatus consists of an arc fixed to the frame of 
the instrument, exterior to, and concentric with, the circle, 
and which stands still while the circle is turned round. 
The arc contains about 90°, and a microscope, which 
slides upon it from end to end, may be clamped to any 
part of it: The microscope regards the divisions of the 
circle, and is used in combination with one of the read- 
ing micrometers: the former has an inclination of about 
80° to the latter, in order that both of them may be 
made to coincide with one and the same division of the 
circle ; by means of which contrivance, any opening 
between them from 0 to 90° may be taken. Professor 
Lax finds the error of the division 186° by help of the 
two reading micrometers, exactly as Troughton did, 
but in every other step the examination is carried on in 
a way quite different from that pursued by the artist, 
' The second step is rmed when zero of the circle 
poh nae sks to one of the micrometers, and the micro- 
scope fixed to the exterior arc at the division 90°, by 
bringing in succession to the microscope the divisions 
180°, 270°, and 360°, and comparing the first arc of 90° 
with the other three arcs of 90°, the difference of which 
having been measured with the micrometer, and dis- 
‘tinguished by +4 or — affords data for computing their 

: ive errors. In like manner, the first are of 60° 
is to be measured against all the other five arcs of 60° 
ptecisely as the first arc of 90° was measured against 
all the other ares of 90°, And again, the first arc of 45° 
is to be measured against all the other seven arcs of 45°. 
So far the Professor proceeds before sunrise, in order to 
ayoid the effect of expansion ; the rest, on account of 
‘the small arcs that are used, may be done at any time. 
The are of 30° may now be measured against every 
succeeding arc of 30° in the first, third, fourth, and 
sixth arcs of 60°; and let the length be determined 
from a separate comparison with the arc of 60° in which 
it is comprehended, and not from a general comparison 
with all the four. The arc of 15° must then be mea- 
sured against evéry succeeding arc of 15° in all the 
mes 30° exeept the second, fifth, eighth, and ele. 
- = 8 

‘a 

It is entitled, On a Method of 

of one foot radius, he cannot commit.an error greater 
than three quarters of a second in reading off, and with 
this datum and that of the number of times that some 
divisioris have been dependent upon previous examina- 
tions, he reckons upon a possibility of error in extreme 
cases amounting to 9”.63. This is a very large quan- 
tity : the truth however is, that the examiner not only 
under-rates the ability and integrity of artists, but also 
the powers of his own method. To make out the 
above quantity, Mr Lax is obliged to suppose, that at 
every step he commits the greatest ible error, and 
that, in every course, the error lies in that direction 
which produces the greatest accumulation, After the 
examinations have been completed, and the calculations 
made, the Professor says: . 

« The time and labour required ‘for this examination 
are no doubt very considerable ; but it. ought to be re- 
collected, that it will render any great degree of pres 
cision, in dividing the instrument, totally unn 
Whoever, indeed, employs this method of examination, 
will be virtually the divider of his own instrument; 
and all he will ask of the artist, is to make him a point 
about the end of every five or ten’ minutes, whose dis- 
tance from zero he will determine for himself, and en- 
ter in his book, to be referred to when wanted. We 
may likewise observe, that, by this examination, we 
shall not only be secured against the errors of division, 
but against those that arise from bad centring, and 
from the imperfect figure of the circle, and which, in 
general, are of too great a ap er to be neglected.” 

Now, the greatest part o 

ble of performing the work ; and we think that they 
will continue, as heretofore, to demand of the artist the 
utmost exertion of his talents. 

Professor Lax has shewn the analogy between his 
method of examination and that of observing by r 
tition, as much practised abroad, which is but another 
way of reducing the errors of dividing. As, however, 
things do not easily get out of their usual course, we 
are of opinion, that the paper under consideration will 
have no tendency to relax the efforts of the artists of 
this island to approach the point of truth, any more 
than the improvement of the art of graduation will, upon 
the continent, supersede the use of the repeating circle. 
We are not satisfied with the inclining mi ‘ 

In order that this should occasion no error, the plane 
which bears the graduation should be almost a mira- 
cle of truth. Were the microscope so fixed as to be ca- 
pable of being inclined as much the contrary way, the 
effect of lax would be contrary too ; and if a suc- 
cession of the same angle were repeated in both posi- 
tions of the microscope, an identity of results would 
rove our doubts to be groundless, or a disagreement Captain Ka- 
ween them shew the thing we are afraid of. 
In the second part of the Phil. Trans. for the year 

cal, Circles, and other Instruments,” 

all this is certainly very Remarks on 
true; yet we doubt if astronomers in general will not save Mt Pars 3 
themselves the expence of the apenas and the trou. ™*"°* 

im . « thod of di- 
1814, we meet with a r by Captain Kater : ‘it is yigj Z 
called, «* An Improved Method of dividing Astronomi- noni 

circles, 
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~ deter 

so 
'To give a gerieral idea of this method, which is itself 
ideal, 4s all that we think necessary ; and with it, and. 
a general remark or two, we shall close our article, 
This method is extremely like that of the Duc de. 
Chaulnes: the chief difference between them is, that, 
instead of the waxed pieces, Captain Kater proposes to 
perform the work by means of two pieces which are to 
be clamped upon the circle to be graduated, and ad- 
justed to their places each by two appropriate screws. 
He would use three double microscopes, one plain with 
cross wires, the other two with micrometers: they are 
to be applied to an-exterior are exactly like that which 
Professor Lax used in the examination of his circle. Cap- 
tain Kater'leaves the manner of fixing the arc to the 
frame of the instrument, to the ingenuity of the artist, 

. who may. practise the method; a task by no means 

Remarks on 
Captain Ka- 
ter’s me- 
thod, 

easy, considering the stability that would be required. 
The cutting-frame of Hindley is to be used, which, 
being properly placed at one extremity of the exterior 
are for tracing the divisions, the plain microscope should 
be fixed over the tracer, and adjusted to a line drawn 
with-it exterior to the circles which are to bound the 
length of the divisions: this is called the line of verifi- 
cation. The fixed microscope not only regards this line 
and a dot upon the cutting apparatus, but also assists 
the eye in tracing the divisions. This is altogether a 
good contrivance; for by it the stability of the several 
parts. may be examined at pleasure, and, if necessary, 
xectified, The two micrometer microscopes are also 
applied to the exterior arc, and have a range.upon it from 
contact to a distance of one-fifth-part of the circle. After 
being clamped, they. have each a screw-adjustment in 
the line of the radius, and the adjustment for, the cor- 
rect angular opening is found in the micrometer wire. 

Captain Kater would first divide-the-circle into fiye 
equal parts, then trisect each of these, and then would 
perform another trisection. This is not the course that 
an artist would take: his instruments are to be read off 
at opposite divisions, and he would not toil through the 
most difficult part of the work .without a trial, De 
Chaulnes, in the first instance, bisected the circle, and 
whatever course he afterwards followed, every division 
would have its opposite; but- Captain Kater’s scheme 
admits of no opposites until his ares of 8° are bisected. 
The Duke, in every subdivision, left waxed pieces at 
every step of an interval, which he could examine again 
and again, before he cut the divisions, But Captain 
Kater, by using but two adjustable pieces, deprives his 
method of that advantage; for, in order to obtain a 
proper 
are set alternately in advance of each other, and a blank 
space is left behind. : 

Tn all.operations of this kind, there’is a certain 
that one may either see or not see, and which Mr fos. 
in his cirele of one foot radius, which is the same that 
Captain Kater proposes to divide, states to be three 
quarters of a-second. Now if, at the time that the 
opening of 72° for quimquisecting the circle was ad- 
justed;.a succession of five -- errors to that amount 
were committed,. the circle would appear to, be equally 
quinquisected, by an opening of ".75 — its proper 
measure, And with this error of opening in the simi- 
lar operation for cutting the divisions, let it be supposed, 
that at each step of shifting the adjustable pieces, a — 
error to the same amount were committed, then it is 
evident, that the division 288° would err by a quantity 
8 x ".75 = 6". This is Professor Lax’s. way of reckon- 
ing the amount of error, which is indged. too, severe; _ 
but, in the case which we have. exemplified, there is 
nothing improbable in the supposition, that the error 
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opening between the microscopes, the two pieces . 

‘this view. before us, we. ai wher 

might amount to more than half that quantity, and yet. Ox 
neither the apparatus. nor artist:be at all to blame, ‘ 
Captain Kater observes, that, errors, if any, would be “= 
seen: True; but divisions havebeen eut,and what is to be «., 
done with them? They ave of course to be rubbed out, ter's 
anid a trial again made, in hopes of better luck. _—_‘the 

Besides this, the method before us is stillfarther very 
objectionable. A division, when cut, whatever its er- 
ror may be, communicates that error to others. made 
from it, through every course of subdivision ; and thus’ 
the sins of the fathers are visited upon the children 
down to the seventh generation. ‘ 

There is another thing that is not adverted to by Cap« 
tain Kater: no division can be viewed. by the micro« 
scopes, to any useful degree of accuracy, until the-bur 
is polished off ; and the frequent recourse that must b 
made to this operation, which could not be done with- 
out carrying the circle round, to get it out of the way 
of the apparatus, would prove a.source, not indeed of 
inaccuracy, but of very much embarrassment and de- 
lay. It may be observed, that the method of coaxing »— 
is fully as much liable to this objection, and that Trough- 
ton’s 1s the only one that is perfectly free from it. 
_, Captain Kate's apparatus is the most complex,. and, 
if made, would be-the most expensive, that has been 
either used, or proposed for graduating ; and we should 
remark, that the method would turn out to be extreme~ 
ly tedious. The Captain expresses himself upon b 
these matters as being of quite a different opinion : we 
are not surprised at this, considering, as we do, how 
much faster the nimble ideas of a speculator get on, 
than the fumbling fingers of an artist. - 

The gentlemen graduators have one and all rejected op 
the maxum of Graham; they know that it is not geo- tions 
metrically true, and.to what extent itis practically so th 
are perhaps incapable of judging. The bisection of an ™ 
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4 - nent soldier in the reigns of C 

g GRAFTING. See Hontrcun tune. 
GRAIN. See Acricunture and Corn Laws. 
GRAHAM, James, Marquis of Montrose, an emi- 

rles I. and oe eien Il. 
and distinguished by his enterprises against the Cove- 
nanters in Scotland. 
"Having been treated with some disrespect by the 
King, Charles I. he was at first attached to the cause of 
the Presbyterians, and supported them in their endea- 
vours to secure the civil and religious liberties of the 
nation. It has been questioned, indeed, whether he 
was sincere in this attachment ; and it must be owned, 
—_ 7 = early he his aa — per ne had every 

uplicity an . Even his panegyrists 
have étlowed: hat his ienectee with the Presbyte. 
yians was that of convenience, not of inclination ; that 
he enrolled himself in their armies, and held confe- 
rences with their divines, in order to be admitted into 
their secret counsels ; and that having obtained the in- 
telligence which he required, he made use of this intel- 
ligence against the very party whose confidence he had 
enjoyed, The facts are certainly strong. At one time 

_ he was entrusted with a high military command among 
the Covenanters, and actu md passed the Tweed at the 
head of their 
sures us, that, at 

close 

s; and istorian of England as- 
is very time, he had entered into a 

dence with the partizans of the king. 
At , after a course of perfidiousness, unworth 
river ustrious birth, ates must be eee - 
together at variance with his general character, whi 

a to have been that of manliness and heroism, he 
osed all he knew of the purposes of the Presbyte- 

rians, and declared his attachment to the royal 
cause. Such, however, was his vacillation, to give it 
no other name, that Charles himself was for some time 
unwilling to trust him; but having succeeded in de- 
tachin, the Hamiltons, who were his political antago- 
nists, fom the confidence of the monarch, he rose in 
the royal estimation, and was at length appointed lieu- 
tenant-general of the king’s forces in Scotland. 

Yet he who deserted cause of liberty and of true 
igion, and betrayed his countrymen, proved faithful: 

tohis king. He taken upon him, however, as. 
Burnet expresses it, the post of a hero too much. With 

i te means, and relying chiefly on his per- 
sonal prowess, he undertook to subdue the Presbyterians 
by force of arms. And, at this time, the Presbyterians. 

- were not, in strict language, a party in Scotland ; they 
constituted the stren and the talent, the energy, 
physical and intellectual, of nearly the whole nation ; 
they were united in the cause of religion and of liberty, 
bound’by a public and solemn: engag 
to it with their fortunes and their lives, supported by 
the English parliament; confident in the purity of their 
intentions, and not without encouragement from pre- 
vious success. Yet while all this must be allowed, the 
progress of Montrose, tem and partial as it was, 
may serve to shew how much may be atchieved by the 
enterprise of.one man’s mind, and: the effort of a single 
arm. 

His first concern was to draw around him those of 
the Scottish nobility, who were either more attached to 
the king, or less intimately connected with the Presby- 
terians. Among the sete of distinction who joined 
him on this occasion, historians have not failed to men- 
tion the Lord Napier of Merchieston, son of the cele- 
brated inventor of the logarithms ; the Earl of Antrim, 
anobleman of Scotch extraction, and who brought in- 
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to the field a body of the Macdonalds whohad servedin Graham, 
Ireland, and the two sons of the Marquis of Huntly, Marquis of 
To these we might have added the Marquis himself, 
the chieftain of the powerful clan of the Gordons ; but 
the Marquis had studied astrology, and had learned 
from the stars, that neither the king, nor the Hamil- 
tons, nor Montrose, should prosper. According to Kur- 
net, he was naturally a gallant man, but the stars had 
so subdued him, that he made a poor figure during the 
whole course of these wars. Discouraging as the pros- 
pect appeared, Montrose, or as he was usually called, 
*¢ the Graham,” was in haste to take the field. Joining 
himself to the Macdonalds, and about eight hundred of 
the men of Athol, who had flocked to bis standard, he 
prepared, with incredible activity and expedition, to 
attack the Lord Elcho, who lay with a considerable bo- 
dy of troops in the neighbourhood of Perth. | No gene- 
ral, either of ancient or of modern times, was ever more 
rapid in his marches, or more fierce in his onset, than 
the Marquis of Montrose. ‘Though inferior in num- 
bers, destitute of cavalry and of artillery, and so ill 
furnished with ammunition that he was obliged to an- 
swer the discharges of the enemy by a volley of stones, 
he assailed the Covenanters with such unexpected fury, 
that he threw them into disorder, pushed his pe 
and gained the victory ; he himself combating with his 
Mestal-aleotid amon, the foremost of his troops, and ani- 
mating them by ee example. The slaughter of the 
Presbyterians was great, amounting, by some accounts,. 
to two thousand men ; and the town of. Perth opened 
its gates to Montrose, in consequence of the battle, On 
this.occasion, he had an opportunity of proving his cle- 
mency, a quality which entered largely into the forma-- 
tion of his character, and to which he made a conso- 
ling allusion:-when about to prepare for the scaffold ; 
for he took possession of the town without injuring its: 
inhabitants, and restrained even the Highlanders from, 
their well known propensity to plunder. 

But if the town of Perth experienced his clemency, he- 
let loose all the rage of predatory warfare upon the coun= 
try of the Duke of Argyle and the estates-of the Hamil- 
tons; the former,aleading man amongthe Presbyterians, 
and the personal enemy of Montrose, and the latter his 
rivals in the favour of the king. At the head of 
the Macdonalds and the Irish, he attacked Argyle- 
shire with the ferocity, of a Tartar, carrying off the 
cattle, in which the wealth of the inhabitants consist- 
ed, burning the houses, and wherever he met with 
opposition, putting men, women, and children to. the 
sword. His panegyrist Wishart informs us, and in- 
forms us without apology or remorse, that he sent out 
his troops “ to‘kill and to destroy.” In these expedi 
tions, the life of “« the Graham” was frequently in 
ger. He was constrained to make very long and 
tiguing marches, often in the night and_ in the depth 

winter, through a and mee a 5 
and he was opposed by the Campbells, the heredi 
enemies of his name, se from tthe effects of raed 
aggression, and equally active and revengeful with the 
other clans of the north. These, however, were anta- 
gonists that might be encountered, or sufferings that: 
might be endured ; but the age was barbarous, and he 
seems not to have perceived that he had tarnished 
the lustre of his atchievements by the rapacity of a 
free-booter, And what was still more to be regretted 
by the royalists, he had suffered his numbers to be di- 
minished without rendering any essential or lasting. 
service to the cause of the fing: 

c 

Montrose, 
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We must refer our readers ‘to the author of the Me-« 

“Marquis of moirs of the Marquis of Montrose, for a particular ac« 
Montrose. count of his ¢ ditions and battles. Early in the 

spring of 1645, he carried the town of Dundee by as- 
sault, and gave it up to be plundered by his soldiers. 
In the same year he defeated Urrey at Auldcorne; 
and Baillie at Alford. But it was at Kilsyth that 
he performed one of his greatest atchievements, and 
raised his character as a soldier. The battle of Kil- 
syth was fought on the 15th of August 1645.. The 
forces on both sides were nearly equal, but the cha- 
racter of the troops was not exactly the same; those 
of the Covenanters being, for the most part, newly 
raised, while the followers of “ the Graham” had 
‘been disciplined under’ his immediate inspection; 
and accustomed to the field. The Presbyterians 
were commanded by General Baillie, the same offi- 
cer ‘who, in’ the month of July preceding, had 
been constrained to yield at Alford; and he was 
assisted, on this occasion, by the Earls of Crawford 
and Airly, Sir William Marray of Blabo, Colonels 
Dyce and Wallace, and other adherents of the po- 
pular party. It is said that Baillie was displeased with 
the quality or the condition of his troops, and engaged 
with reluctance. The action commenced by an attempt 
of the Covenanters to dislodge a small party, which 
Montrose had stationed near some cottages in the vici« 
nity of Kilsyth; but the assailants were very warmly. 
received, and at length driven back with considerable 
loss. At this moment, a body of Highlanders, amount~ 
ing to 1000 men, without waiting’ for orders, rushed’ 
furiously upon the Presbyterians ; these were support~ 
ed by the Earl of Airly, at the head of 2000 of the ins 
fantry; and three troops of horse. The rest of the ar- 
my imitated the example of Airly and the Ogilvies ; 
the ranks of the Covenanters were broken ; no effort 
of their generals could restore them to order, and a 
complete rout ensued. | Six thousand of the Presbyte- 
yians fell in this memorable action ; and, in one disas- 
trous day, the’ cause of religion and of independence 
was left without the aid of any regular army iri Scotland. « 

After the victory at Kilsyth, Montrose appears to 
have been elated beyond what we should have ey ae 
ed in’ so great a commander, and certairily beyond the 
amount of the essential and profitable service which he 
had performed. Though he was not in possession of 
any of the strong holds; or iinportant passes, he wrote 
to the king as if the whole country had submitted: In 
those days, both parties made an indiscfeet use of the 
language of scripture ; and with improprieties of this 
nature Montrose is justly chargeablé, as well as the 
chieftains of the covenant; though, if we were to cons 
sult the most popular history of the period, we should 
be led to believe that the practice was peculiar’ to the 
Presbyterians. He assured his Majesty that he had 
over-run the country, * from Dan even to Beersheba’;” 
and prayed the king to come down, in the -worils of 
Joab, the Hebrew leader, originally addressed to king 
David, ‘now therefore gather the rest of the people 
together, and encamp against the city, and take it, lest 
T take the city, and it be called after my name,’ 

The fortunes of Montrose now began to deéline. 
Having advanced, upon some insufficient éncourage- 
ment, towards the English border, he attempted in 
vain to rouse the Earls of Hurtie, Traquair, and Rox- 
burgh, and to animate them in the royal cause. He 
was deserted likewise by his own troops ; for. the High- 
landers, unaccustomed to a protracted course of mili- 
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tary service, had retired to the:hills,in order to secure Grah 
the plunder which they had obtained. He was, moreover, Mar 
extremely deficient in cavalry. In these circumstances, 
« the Graham” was met by Lesly, the general of the 
Covenanters, who had been detached from the army in 
England ; and at fie! ac in Ettrick Forest, the 
royalists were defe: in so tremendous and so fa-_ 
tal an overthrow, that they were never afterwards able. 
to make head against their antagonists. Montrose, . 
though worsted in the issue, did every thing which ex- 
perience could suggest, or bravery could fulfil, but the. 
assault of Lesly’s, cavalry was not to be withstood. 
Some say that “ the Graham” had. become careless, in  _ 
consequence of his success, and that he had allowed bie, 
self to be taken by surprise; and, .per he had 
dreamt of vanquishing the Covenanters by what his fol- 
lowers were wont to 

whatever trath there may be in, | 
certain that he was compelled to fly with 
forces into the mountains, and to 
leisure than suited his character for pe 
terprises. . His life was now little e 
misfortunes. During the ] 
liament, he quitted: the 

one other unsuccessful attempt to restore the m« y 

"dome prophet of the Royalists had. exnuréd bian Clee Some ° i assured hi 
the Royalists had their prophets as well as tha Sete 
térs,) that to him, and to him alone, it was reserved to 
restore the king’s authority in. all hi Sn ep 
he eagerly listened to an intimation which. so 
well with hisenterprising genius, But, notwithstand- 
ing this augury, he was defeated by Strachan, one of — 
Lesly’s captains, and taken prisoner after the ; 
the disguise of a peasant, “ having thrown, away ey 
eloak and the star upon it.” Hrit b wpb g 

The Covenanters made a rigorous use. of the victory, 

ises, it is me 

and the reach~ ' 

: on. He was. 
brought to Edinburgh under every circumstance of ela~ 
borate indignity; and after a trial before the Scotti 
parliamént, during which he conducted himself with the 
utmost presetice of mind, and with a magnanimity whict 
his enemies were constrained-to admire, he was senten=. 
ced to lose his life by the hands of the public executioner; | ‘ 
and with a lofty composure, and re Sa pious eja- 
culations, he subrititted to his fate. ‘Thus a Ba i . 

successful, All history unites. in ¥ 
chievements, and in celebrating his valour: but he was 
brave in the sherne in the ae ae the battle, ras 
ther than ski i a cam 48 
He took up arms against the Presbyterians, without 4 
prudent estimate of hismeans. And it may be doubtec 
whether, with all his courage and all his activity, his i 
exploits were of any service to the cause of the = 
It has been said that he was no stranger to elegant, q 
terature ; but while every one allows that, the verses 
which he composed on the evening before his death may 
be regarded as proofs of the serenity of his.mm 
are few who will be ready to acknowledge them as a very 
favourable specimen of his attainments in : 
art. One foul spot remains upon his character ; he be- 



rayed the cause of liberty, and the friends of his early 
* ; if, indeed, it be not a fouler and more indelible 

, that he continued through a series of heroic en- 
aa wuts, the champion of a cause which had for its ob- 

to establish an unlimited power — cnn and 

‘te force, by a military ip, an abhorred religion, 
on So kat "Scottiah le. See Wish- 

yy ae ; 
' art’s Memoirs of Montrose; Hume’s History of Eng- 

tand, vol. x. ey Pringtpal Baillie’s Letters ‘deldouenale, 
vol. ii; Burnet’s Own a ime, — 5 — oa History 

thee of the Reign of James If. (h) 
O Ue RATA TetateeCel recacunnl Viscount Dundee, 
a celebrated military character who flourished in the latter 

of the 17th century, was descended from the noble 
Penily of Montrose inScotland. Being of an ardent mind, 
and animated from his earliest years by the study of the 

yoets and orators of antiquity, as well as by the tradition- 
ary songs of ‘the Highland bards, he entered early on a 
military life, and served inthe Low Countries, against 
the French, in the war of 1672. At the ve bat- 
tle of Senex, he was instrumental in saving the Prince of 
Orange's life, and he afterwards made application for the 
command of one of the Scotch regiments in the Dutch 
service. The request was: re, and was conse- 

ently declined ‘by the Phinee rob Orange, on which 
ee withdrew from the Dutch service in disdain. 

Returning to Scotland, he obtained a regiment from 
Charles Tl. and disti ed himself by his services 
against the Covenanters. From James I. he obtained 
a title, and ‘high command in the army. Having been 
accused of in -his operations against the Cove- 
nanters, he plea in excuse, that “terror was true 
mercy, if it nee an end to or prevented war.’ It was 
after the flight of James II. and the consequent pro- 
ceedings in Scotland, on the subject of his abdication, 
that Dundee became chiefly conspicuous, From:his cru- 
elties inst the Presbyterians or ‘Covenanters, in 
Scotland i, “a poor people, made desperate by the vio- 
lence.of their persecutors ;”” he is-still spoken-of :in the 
western counties under the designation of the Bloody 
Claverhouse. Th the year 1679, he marched with a 

of dragoons, in order to di a meeting of the 
Sty at Loudon-hill, in Ayrshire. It was a 
day of peculiar solemnity, when the sacrament of the 
Lord's supper was to be administered; a great multi- 
tude, amounting, as Defoe assures us,.to many thou- 
sands, had assembled from different parts of the coun- 

; andthe people sat upon the ground, on the side 
the stip hill, while one of their ministers preached 
to them from a little éent placed atthe-bottom. As was 
usual and necessary in those troublous times, a consi- 
derable PS amt of the audience ere with 
arms. When Claverhouse approached, these last with- 
drew to a short distance from the of the congrega- 
tion, and waited in-good order for -the assault of “ 

; pm ge A elose and furious engagement too 
place at Drumelog ; the dragoons, advancing hastily, 

“oppose the 
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eo troops under the Duke of Monmouth, in the 
well-known action at Bothwellbridge. . Previous to thi 
action, however, dissensions had crept in among them ; 
they were deficient likewise in the subordination and 
discipline, without which itis impossible to resist the 
attack of a trained and constituted soldiery ; and in. addi- 
tion to all their other wants, they were ill provided with 
arms, and especially with artillery. The consequence 
was, that the royalists made themselves masters of thie 
bridge at the very first onset, and drove the Presbyte- 
rians before them with a great and indiscriminate’ 
slaughter. It is true the Duke attempted to restrain 
the fury of |his troops; but the inferior commanders, 
Linlithgow, Mar, r+ a and Claverhouse, disregarded 
the orders of their General, and shewed no symptom, 
either of pity or of remorse, in the pursuit of the dis- 
comfited Presbyterians. 

But the cruelties of Claverhouse did not terminate 
with the battle of Bothwellbridge. What Burnet says 
of Dalziel may be affirmed of this commander, with 
equal, or perhaps with greater, truth; that he acted the 

uscoyite too grossly, threatening to spit men and to 
roast them alive. .A whole year after the battle was 

_ spent in attempting to discover those who had been 
present at Bothwell, and in putting them to death, or 
otherwise punishing them. Many were slaughtered in 
cold blood ; many were shot because they would not 
acknow the rising, (as the Covenanters called it), 
to be rebellion against the king ; not a few were put to 
death upon their knees, declaring that,‘ they were no 
way concerned in the Bothwell affair,” and recommend- 
ing their souls tothe mercy of heaven. Trials, and ju- 
ries, and regular proof, were rejected as impediments 
to the:king’s service. The prisoners were simply ask- 
ed whether they owned the rising at Bothwell to be 
rebellion ; and if they hesitated, or answered ambigu- 
ously, they were instantly shot. Even the private sol« 
diers. were authorised to ask such questions, and to in- 
flict the punishment. Children were tortured in order 
to force them to discover where their parents were con- 
cealed ; wives were constrained to lead the soldiers to 
the retreats where their husbands or near relatives 
had taken refuge; and young and tender women were 
stript naked, and thrust out into the cold. There 
being a great majority in the Scotch Convention on 
the side of William, Dundee took the determination 
of .withdrawing, and of exerting himself to serve 
the cause of James in the field. e left pecan af 
with a troop .of 50 horsemen, after in vain urging the 
Duke of Gordon to accompany him to the Highlands, 
and raise his numerous _y: in the cause of the 

caalas ne 

a arms in the neighbourhood of Inverness, and exert+ 
himself with so much activity, that his force increas- 

ed to 6000 men. As a descendant of the Marquis of 

of May 1689, Dundee openly took 
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Montrose, he was the object of much attachment on the 
part of the ers, some of whom even forsook 
their family to fight under his orders. King 
William dispatched General Mote sane him, at the 
head of a regular force, and two months were passed in 

eat impatience by Dundee, in consequence of .orders 
‘om King James not to fight until the arrival of a large 

force from Ireland. During this interval, Dundee. was 
obliged, from defici of provisions, to shift his quax- 
ters continually, and he performed very extraordinary 
marches. His men were exposed to frequent priva- 
tions, but disdained to complain, when they saw their 
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over a -deep river. 
“pass, or to obstruct the advance of the enemy, but deter- 
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commander living on the same coarse fare with them- 

. selves. * When he acted offensively, his approach was 
so rapid, as generally to outrun the notice of his move- 
ments; and in retreating, he was commonly out of reach 
before the enemy was apprized of his intention. His fol- 
-lowers were chiefly Highlanders from the interior, and 
‘were extremely impatient of delay in fighting. | It pro- 
‘ved on all accounts matter of regret, as the reinforcement 
‘from Ireland, on arriving at last inthe end of June, 
was found to consist of only five hundred raw and spi- 
ritless‘recruits. General Mackay had now determined 
to march through Athol, and attack the Castle of Blair, 
which had been taken by Dundee, and by him put into 
the hands of one of James’s adherents. Dundee, aware 
that the loss of this place would interrupt the commu- 
nication between the two divisions of the Highlands, 
determined to bring on the long delayed conflict, and 
marched southwards with a force considerably dimi- 
nished, many of the Highlanders having returned home 
to get in their fuel for the winter. In marching north- 
wards, General Mackay had to go through the pass of 
Killicrankie, a pass consisting of a road, where for two . 
miles not more than six or eight men could, at that 
time, go abreast. On the one hand are steep and 
rugged mountains ; on the other, a precipice hanging 

Dundee declined to occupy this 

mined to fight after Mackay had reached the northern 
side, in the hope that he might defeat him, and cut off 
his retreat by obstructing the pass. Mackay’s army 
marched from Dunkeld in the morning of the 16th of 
July; and after resting at the mouth of the pass, march- 
ed through it about noon. Arriving at the open ground 
on the farther side, they saw Dundee’s soldiers resting 
at a distance on the side of a hill, Mackay drew up 
his men in order, and wished to bring on the engage- 
ment without delay ; but Dundee knowing that night 
would be of advantage to the Highlanders, whether 
successful or defeated, delayed the attack till half an 
hour before sunset. At that time he made his: men 
zush down from their station, and begin the attack in 
a series of small columns on the wings ‘of the enemy, 
on the calculation that this mode of onset was’most 
likely to bring on an action hand to hand, in which he 
was certain of the superiority of the Highlanders. Such 
had been the disposition of the Marquis of Montrose 
at the battle of Alderne. Dundee’s plan was com- 
pletely successful ; his columns piercing, though not 
without considerable loss, through the opposing line 
in many places, and taking the soldiers in the flank 
and rear, in.a manner wholly unexpected by regular 
troops. ‘Of all Mackay’s men, in number 5000, the 
centre only, consisting of a regiment and a half, re- 
treated in good order. The restfled in confusion; and 
Dundee having mounted on horseback, pushed forward 
to point out to his men the manner of cutting off the 
“retreat of the enemy at the mouth of the pass. Per- 
ceiving in a little time that he had got a head of his 
followers, he stopped and waved ‘his arm in the air to 
make them hasten their pace, pointing with his hand 
to the pass as’ the object of their exertion. Being thus 
rendered conspicuous, ‘he became an object of aim to 
some of the enemy’s soldiers, and a musket ball found 
entrance beneath his arm pit, :in an opening of his ar- 

- Mour, occasioned by the elevation of his arm. He rode 
off the field, after desiring his misfortune to be eon- 
-cealed ; but no precautionary orders could make up for 

* He was accustomed to march on foot with his men, 
displaying his knowledge of their genealogies, 
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his absence, as the Highlanders, on falling in with the ¢ 
enemy’s baggage, gave over the pursuit, and betook 
themselves to plundering. 
army consequently effected their escape, though wi 
loss of 2500 men. The loss of the Hig! 
nearly 900. Many of the fugitives were killed or ta. 
ken by the Athol men, whom Dundee had the day be- 
fore ordered to be in readiness at the south-end of the 
ass. Mackay not daring to venture through it, took 

Ris course through the hills to the westward, whence 
looking back, and seeing no regular pursuit, he said 
to those around him, that he was sure the enemy had 
lost their general. A similar observation was made by 
King William, who hearing that the express sent to 
Edinburgh with the account of the defeat been de-. 
tained a day on the road, exclaimed, *‘ then Dundee 
must have fallen, for otherwise he would have been at 
Edinburgh before the express.” _Some days after, when 
William was urged to send a detachment of 
troops to Scotland, he replied, ‘‘ It is unn ; the 
war has ended with Dundee’s life.” After riding off 
the field, Dundee. had still strength sufficient to write 
an account of the action to King James. In this dis« 
patch, he anticipated a general insurrection in the coun- 
a in favour of the absent sovereign; an attempt in 
which Dundee might have obtained a degree of success 
similar to the Marquis of Montrose, had he been spared 
to follow up his victory. His wounds, however, were 
mortal, and he expired the next morning. 

Though the Highland army was kept together, and 
even descended during the next two years into the low 
country, nothing of importance was accomplished, and 
as William had predicted, there was little difficulty in 
concluding a peace. 

The estate of Lord Dundee was made over, after his 
death, to the house of Douglas; and his widow mar- 
rying again, and retiring to Holland, became, along 
with her children, the victim of a dreadful misfortune; 
the house in which she resided at Utrecht falling sud- 
denly in, and overwhelming the whole family in a few 
moments. The title of Dundee has not been revived. 
since the death of this distinguished commander. 

See Wodrow’s History of the Church of Scotland, 
vol. ii. p. 1; Defoe’s Memoirs, p.197; Swift's Life of 
Captain Creichton, p. 298. 
GRAHAME, James, best known as the author of 

the Sabbath, was the son of Mr Thomas Grahame, a 
highly respected writer, or attorney, in Glasgow. He 
was born.on the 22d day of April 1765. The i 
mildness, and the religious cast of his character, and of 
his pursuits in the latter part of his life, may be traced 
back to his training in infancy and youth, by a father 
and mother who were distinguished for their warm and 
enlightened attachment to Christianity, and for their 
chastened cheerfulness of temper and manners. Gra- 
hame’s minute and delicate discernment of the beauties © 
of nature, and his delight in observing all those nicer 
shades, which are unnoticed save by the contemplative 
eye and the feeling heart, probably had their source in 
his holiday enjoyments on the picturesque banks of the 
Cart. He and his elder brother were accustomed to 
pass, at his father’s summer residence, in this sweet re- 
tirement, those hours which are distinguished from all 
the other hours of life, by admitting not only of cessa- 
tion from study, but of carelessness of the past and fu- 
ture, mingled with the gay and ever-varying illusions 
of juvenile fancy. His education was at the 

at one time by the ‘side of one clan, and afterwards by that of another, 
and reciting the deeds of their ancestors. 
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wammar school of his native city, where he was dis- 
yguished more for playfulness, than for brifliancy of 

e evinced a disposition to frolic- 
some sprightliness, which gave little promise of the 
thoughtful and retired character of his manhood. From 

to the university of Giasgow, 

the two last of which he studied the theory of law and 
government under the celebrated Professor Millar, from 
whom he imbibed that enthusiastic love of freedom, 
and that warm attachment to the constitution of his 
country, i the ular part, which formed a 
Srangeiaktog febecee in his character through life. This 
attachment to the cause of freedom, induced him at first 
to take a warm interest in the success of the French 
revolution, and led him at a later period of his life, with 
honourable consistency, to express his detestation of that 
spirit of aggrandisement, which marked the conduct of 
too many of its abettors ; and especially of the military 

_ despot, who availed himself of the misfortunes of the 
country that cherished him as her adopted son, to de- 
stroy her liberties, and desolate the fairest portion of 

e When i n the anxious period arrived, at which it was ne- 
cessary for him to fix on a ession, Grahame would 
have the simple and unostentatious duties and 
the humble emoluments of the Scottish church ; but he 
suffered his own choice to be overruled by the persua- 
sions of his friends, who fancied that they could foresee 
or secure more certain success for him in the law. Af- 
ter receiving some professional instruction from his fa- 
ther at Glasgow, he was indentured, in his twentieth 
year, as an apprentice to his cousin Mr Lawrence Hill, 
writer to the signet in Edinburgh, in 1784. It was 
about the time of his passing writer to the signet in 
1791, that he had the misfortune to lose his father ; a 
misfortune which sunk the more deeply into his feeling 
heart, from the circumstance of his absence on that 
occasion. The consolations of religion were at this 
time peculiarly salu’ to his wounded spirit, and his 
desire for the clerical office returned ; but he again 
yielded to the arguments of his friends, who urged 
the obstacles that his now presented against his 
entering the Scottish church, in consequence of the 

‘of previous study required, a circumstance which 
also appeared to them a barrier to his preferment in the 
dvurel of England. He acted for some years as a wri- 
ter to the signet, and advocate in 1795. Though 
his professional knowledge ‘was extensive, and his law 
papers were ably written, there were various circum~ 

ent him from attaining 
a conspicuous station at the | Want of relish for the 
minute and tedious details of the practice of the law, 
and a bad state of health, were the principal obstacles ; 
‘and probably these were the chief causes of his seeking 
relief in poetical composition. 

‘He was most happily married in 1802, to Miss 
Graham, the eldest daughter of Mr Graham, writer in 
Annan, and town-clerk of that burgh; and in the en« 
dearments of domestic life, which no man could enjoy 
“with a truer relish, he found a never-failing solace amid 
the cares of business, and the growing infirmities of his 
delicate constitution. In 1808, hisd ining health made 
him resolve to retire from the bar, and _at last to adopt 
the profession, to which his mind had adhered with con- 
stancy from his earliest years.. A'fter some abortive at- 
“tempts to obtain ordination in the English church, he 

* ishep of Nor- 

889 
wich in May 1809, and soon entered on the curacy 
of Shipton, in Gloucestershire. -He found his new du- 

Grahame, 

James. 

ties easy and pleasant; but family reasons compelled “~*~ 
him in a short time to abandon them, and return to 
Scotland. After various changes, which are too unim- 
— to be recorded in a work of this nature, he was 
nally settled in 1811, as curate ree of Sedge 

field, in the neighbourhood of the city of Durham, His fi- 
re was tall, and his features striking, and hissermons, 

ifnotanimated, were interesting and earnestly impressive. 
His benevolent and ardent concern for the poor and afflict- 
ed of his flock, secured for him an interest in their hearts, 
which, however, he was not to be permitted long to re~ 
tuin. Severe headach, to which he had been occasionally 
subject from his early years,and which materially injured 
his memory and other mental faculties, increased consi- 
derably about this time ; and the disease had now made 
an alarming Progress, which was soon to rob his flock of 
their-pastor, his family of their best friend, and the world 
of a poet, who combined the sublime chords of David’s 
harp, with the simplest melody of the sylvan pipe. In 
August 1811, he returned on a visit to Scotland ; and 
on the 14th of September, he expired in the house of 
his elder brother at Whitehil), near Glasgow, in his 
47th year. His ashes rest in the sepulchre of his fa~ 
thers. His afflicted widow, who was absent at the time 
of his death, and occupied with the duties of her family, 
was little prepared for this severe trial. She soon after 
fell into bad health, and died in the year 1815, leavi 
a son and two daughters to bewail the early loss of 
their parents. 
Kindness and sympathy for every thing that could feel, 

were among the strongest characteristics of Grahame's 
mind ; aud those local attachments, perhaps we may 
call them local prejudices, which find a place in every 
mind of sensibility, were deeply rooted.in his. We do 
not think it will be necessary to apologize for mention- 
ing, in a memoir of this amiable man, a little trait which 
strongly marks this feeling. When he was journeying 
on horseback-towards his native Scotland, he asked of 
a peasant the name of a stream, which he associated 
with many tender recollections of times gone by, mere- 
ly that he might have the delight to hear that name re- 

ted in the native accent, from which he had been 
fately estranged. One of the tenderest passages in his 
Georgics, refers to this circumstance : 

«‘ How pleasant came thy rushing silver Tweed 
Upon my ear, when, after roaming long 
In southern plains, I’ve reached thy lovely bank ! 
Flow bright, renowned Sark !, thy little stream, 
Like ray of columned light chasing a shower, 
Would cross my homeward path; how sweet the sound, 
When I to hear the Doric tongue’s reply, 
Would ask thy well-known name?” Page 180. 

Grahame was early addicted to versification ; but 
his first acknowledged production from the press, was 

the oft attempted theme of “Mary Queen of Scots,” 
in the form of a tr This is a long and desultory 
drama, little careful of Aristotle’s unities, and is sprink~ 

led with rather too much of the Scottish phraseology ; 
et:it shews so deep and genuine a sympathy, so 

high an admiration for the sufferings and virtues of the 
ill-fated queen, and contains some such tender images, 
as to give it a claim on the public attention, indepen- 
dently of its dramatic merit. It has amused us to ob- 
serve also, how his chivalrous enthusiasm and warm na- 

tionality seem to have gained such an ascendency over 

his mind, as to have. made him forget the political max- 
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Grahame, ims which he had learned at Glasgow in the school of 
James. Miliar, as well as those anti-catholic feelings which he 

had imbibed in his early years. This was a favourite 
‘production with the author, but not with the public ; 
and he republished it with very considerable alter- 
ations in a 12mo edition of his poems, in two vo- 
lumes, which appeared in 1807. is next consider- 
able publication in the order of time, and indeed 
the poem by which his fame is most likely to be 
established, is “The Sabbath.” The day of solemn 
universal rest, presented peculiar attractions to a soul 
feelingly alive to the beauties of nature, to the impulses 
of benevolence, and to the sublime emotions of piety. 
In Scotland especially, where the duties of that day are 
still perhaps more-decently and religiously observed 
than in any other part of the Christian world; where 
the pause from painful toil and frivolous pleasure is 
more striking ; and where even those yee do not feel 
its purest joys, partake by s thy and association in 
its Tdocted fativence, the! sentoeapnla scarcely fail'to be 
a popular one, In short, we are inclined to think, that 
the subject admits of the highest poetical embellish- 
ments which language can furnish, with the additional 
interest which truth must always claim over fiction. 
The antiquity of the Sabbath; the authority by which it 
was appointed ; the cause of its institution, first as a me- 
morial of the creation of the world, or rather of that part 
of the system of the universe with which we are’ con- 
nected, as proceeding from the hand of the Almighty, 
and as leading us to acts of adoration and praise; the 

* manner in which it was solemnly enacted, amid the stu- 
pendous displays of divine power on Mount Sinai; the 
jubilee, or year of deliverance, as connected with this 
wonderful institution ; then the change from the se- 
venth to the first day of the week, on account of the 
completion of man’s redemption, by the resurrection of 
Christ; and lastly, its direct and indirect moral influ- 
ence, its actual and progressive benefits conferred on 
society, and the prospect of the Sabbath of rest and 
joy in the realms of endless blessedness ;—all these pre- 
sent a combination of grand and affecting topies and 
images, which are worthy of the highest powers of the 
noblest poet, and which indeed render it less difficult 
to find materials, than to select from the abundance 
that presys on his attention. If Grahame has not at- 
tempted ive that kind of unity to his subject of 
which it w have admitted ; if he contents himself 
with a less ambitious flight, he has, at least, felt the in- 
spiration of his sacred theme, and, by a-series of tender 
and affecting pictures, simply and naturally combined, 
and derived chiefly from the customs and history of his 
native land, and from scriptural allusions and associa- 
tions, has produced a work which renders his name 
conspicuous, not only among the poets, but among the 
benefactors of his country. 

The “Sabbath Walks” and “ Biblical Pictures” which 
are added in the later editions of this poem, are quite in 
unison with the spirit of the work; and some of the 
latter are so strikingly delineated, that a skilful painter 
— easily give them life and figure, by translating 
wi 
the 

his pencil the vivid and glowing descriptions of i 
$ pen. 

_ The next of Grahame’s poems to be slightly noticed, 
is his “ British Georgies,” a name which is too boldly 
chosen, as it leads the mind to the most finished pro- 
duction of the Mantuan Bard ; and as it is in itself per- 
haps the least pe of the author's se . When 
on a visit to.a friend on Tweedside in 1797, he inserted 
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a poetic sketch of the month of April, under the sig- G 
nature of Matilda, in the Kelso Mail. It was much 
admired, and was followed cons other months, These 
sketches are preserved in bis works, and there ean 
be little doubt that they gave him the idea of the Geor- 
gics, which are only in fact the filling up of the out- 
line, and which afford theoretical and practical instruc- 
tion to the British husbandman, connected with the 
different months of ‘the year. An attentive reader will 
accordingly find in this larger poem, which is also di- 
vided into twelve parts, a frequent recurrence of the 
same thoughts ha Pes. wncen which occur in the mi-+ 
nor pieces. The Georgits, WZ Many prosaic pa: 

eur tain also a number of pth toiueatad 
fancy and of feeling, and some affecting allusions to 
the state of the author’s declining health. We are not 
fond of didactitpoetry, especially in blank verse ; metre 
gives at least’more entertainment to the ear, when the 
tameness of the subject precludes the flights of imagi- 
nation. And we apprehend, that the beauties which 
are scattered through this poem will hardly preserve it 
from oblivion. 7H) peal) vesie 

The “ Birds of Scotland,” his next large 
uction of very superior merit, in which the author 

describes, with admi skill and truth, the manners 
and characters of the winged tenants of our woods and — 
— With his exquisite descriptions are i 

ineations 
interspersed 

ions of the seenes which frequent, and fine 
allusions to national character, and Biatoal traditions, 
He has indeed succeeded in aceomplishing the design 
which he »sed, of * si rigs hag 
warming the heart.” And he has done more; for 

eye as 

abiding, but by no means.so deep. ; 

expatiates upon them with ever new delight ;his forte 
is accurate description of nature in its simplest forms 5 

per hunts through the intricacies of ‘the human 
heart ; his chief excellence consists inthe faithful de-. 
lineation of the feelings. and moral sympathies of the. 



soul. Grahame has more ornament ;—Cowper much 
‘ ter extent and variety of thought... In language 
s at careless, and in their measures often in- 

; ‘ But there is a grace even in their negligence. 
‘ th the praise “ above all Roman fame” belongs, 

of encering. ‘he papemabonet sulietad sainds sub 
gates to. ¢ promotion of the best interests of mora- 

. eligion.. wt 
_ Those who only knew Grahame by his works, will 
form their own estimate of his genius and worth. But 
his memory will long be embalmed in the minds of 

Grossoan is that knowledge of words which qualifies 

Particutar Grammar comprehends the rules 
, as founded on the practice of those 

who have that sort of icuousness in society which 
| ig considered as entitling them to fix the standard in 

each. Every lan, thus a grammatical system 
of its own, “All languages, however, possess some cir- 

3 Fo. scienéé unfolds the principles by which man is 
= directed in the ae of the varieties of words. 

Its utility is extend the opportunities: which it 
gives of en the connection which the phenomena 
id sideréd as a production of the human 
mind have with the other principles of our nature. 

of — As the term Grammar has been currently applied 
* to a mitch inferior department of knowledge, some 

have thou, er to give Universal Grammar the 
é tly m calo designation of the THEORY oF 

vace. This 1: desi ion, however, compre- 
_ Kenids all the general b 3 of inquiry connected 
With language, which are treated under various articles 
éf this work, stich as Arpanet, EtymoLocy, Prito- 
LoGY, and LaNevace. Its most interesting branch 
consists of those inquiries which, under the name of 
Universat Grammar, we here propose to lay before 

" Language being the leading instrument by which 
en communicate their thoughts to one another, it is 
‘it that we undotbtedly owe the most important 

its of which our intellectual character is 
i Tt might therefore have been expected 

that an inquiry into its nature would necessarily im- 
ply an elucidation of all the laws of thought. But ite 

i does not extend so far; and, by 
ae Keeping within its due bounds, we shall do greater 
Sj bol whe weaen es and to those with which it 

is connected. We shall find that the points of view in 
| which man: rs in thinking and in ing are 
| dt so identical as has been ima . Itis 
‘hot true that Universal Grammar implies the whole 

theory of human thought; yet it implies a and 
in, part of it: and the habit which the study 
of i gy Ren oe and the an- it gives us of inv 
ogi which it farnis or the prosecution of the 

,may, under judicious management, contribute ma- 

possessor for speaking and writing with hy ota $ : 
of parti- 

- : 
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those who had the good fortune to enjoy his personal Grahame, 
acquaintance, or his fri ip. Never, perhaps, did | James. 
a kinder and gentler heart animate a human o 
never did a man exist more unwilling to give to 
any sentient being, or more desirous of ting the 

and happiness of all within the of his in- 
uence. His country will long cherish the remem- 

brance of the author for the — of his works ; while 
his friends will, with fond and melancholy pleasure, 
cherish the effusions of his genius for the of the 
amiable author, (/) 

GRAMMAR. i 

cumstances in common. Prevalent analogies are deve- Grammar, 
loped in their origin and history, and certain leading 
principles are found to obtain in the application of them 
to the purposes of speech. The general doctrines dis- 
covered by the comparison of different languages form 
the important science of PuitosopuicaL, or UNIVERSAL 
Grammar. 

UNIVERSAL GRAMMAR. 

terials towards a perfect knowledge ef the general phi- Universal 
losophy of mind. “one pam e have intimated that this science originates in the = 
comparison of different languages. It is not indeed \yi-h its 
very flattering to the pride of human intellect, and it doctrines 
wil ms mys to many inaccurate, as well as undignified, are suggest- 
to ascribe the discovery of the principles of Universal ¢4- 
Grammar to a circumstance which might be regarded 
as accidental, viz. the multiplicity of languages exist- 
ing among mankind. Its principles must operate in 
the formation of each individual language; and the 
science might therefore a to admit of being in- 
vestigated with sufficient certainty by a direct Inquiry 
into the operations of the human mind, or by the ob- 
vious analysis of any single language. This might be 
thought sufficient to distingui that is requisite to 
the purposes of speech from every thing whimsical or 
peculiar, that is, from those turns of words and of 
phraseology which ought to be reckoned idiomatic. 
It might, at least, seem reasonable to that the 
principles would be discovered by paying attention to 
the variations and analogies existing among those words 
of any language which are not immediately and evi- 
dently borrowed from a foreign source. It might even 
be thought possible to collect them by r ing the 
early etre of a child in learning the use of his 
native language. That the principles of this science 
could have been so discovered, it would be rash to deny. 
But the well known obstructions opposed to science by 
the delicacy and proneness to error which mark the 
human faculties, and the various external biases which 
the mind receives, operate in all ages to prevent scien~ 
tific inquiry from being made, and in corrupting the 
accuracy of the results obtained. Hence we are some- 
times indebted to fortunate accidents for an introduc- 
tion to the right path of inquiry, and for the discovery 
of truths which had otherwise a chance of remaining 
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for ever unknown. ‘One of these fortunate accidents, 
as relating to the subject of our present article, is the 

existence of various languages in the world, and the 

’ aecess which individuals have to compare them toge- 

Present 

state of the 
science. 

ther. The success which philosophers have met with 
in these inquiries has arisen from the study of langua- 
gesthe most diversified from each other in their structure. 
‘Those of ancient Greece and Rome have, for example, 
been compared with those of modern Europe, and both 
these with the languages of the East, and the great diffe- 
rences apparent in their origin and structure have afford- 
eda valuableopportunity of tracing, with a scientific hand, 
the general operations of man in this conspicuous depart- 
ment of his active efforts. An extensive erudition in liter- 
ature confers emancipation from that enthralling influ- 
ence which any single language exercises over those 
whose knowledge is confined to it. The errors which the 
habits of one would produce receive correction from. the 
attention exacted by the varying genius of another. 
These inquiries might even lead us a step higher. 
They might enable us to discover whether or not there 
are any circumstances in which the habits common to 
all languages mark a prevailing erroneous bias in our 
nature, and might lead us to improve and purify in 
this department the perspicacity of our intellect. 

The difficulty of the subject renders it at least pru- 
dent to avail ourselves of all the aids which can be af- 
forded by diversities in the structure of languages. 
These, indeed, are of themselves elegant subjects of 
study. No person who cultivates them can be indif- 
ferent about Universal Grammar, or insensible to the in- 
timate connection which exists between the two pur- 
suits, A very limited fact in philology not. unfre- 
quently suggests an important doctrine in the philoso- 
pay of grammar, which is afterwards confirmed b 
multiplied evidences, and, though formerly caunecla 
exhibits, when known, a character of. internal truth, 
and throws a broad light over the whole extent of the 
subject. 

In no circumstance does the difficulty of this subject 
appear more conspicuous than in the diversity of senti- 
ment which preyails on it. This diversity is indeed ca- 
pable of being represented as chiefly, if not entirely, 
verbal. But, where verbal differences are pertinaciously 
adhered to, some misconceptions with regard to the 
subject itself are undoubtedly more or less prevalent. 
It cannot be said to be clearly understeod among all 
who cultivate it, unless they either agree in the choice 
of the words by which their theories are expressed, or 
concur in acknowledging their differences of phraseo- 
logy to be immaterial. 

This is not at present the case. The cultivators of 
the science are divided into parties, which seem so 
distant from one another that the philosophical ana- 
lysis of language may be considered as still in its in- 

cy. The account which we shall now give of it will 
not arrogate to itself the rank of a system matured for 
indiscriminate adoption. It will only be offered for de- 
liberate consideration, as an attempt to advance the pro- 
gress of this interesting branch of study, by exhibitin 
explanations which will show to partial systems oat 
of their leading defects, and reconcile a variety of dis- 
putes without compromising the spirit of investigation. 

CHAP. I. 

On the Object or Universal Office-of Language. 

In order to investigate the characteristic differences 
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by which words are distinguished, it is essential-that we Un 
queries correct neon st € OBJECT or PURPOSE of lan- © 
uage. Grammarians have satisfied themselves, 7 

oith describing itas consisting in the communtcaTron oF 2 8*8 
our THOUGHTS. Yet it does not appear certain that the 
have always entertained the same ‘views of what is meant 
by this communication. Vague notions of the offi 
of language have in consequence been entertained, 
and a confusion arising from this cause has’ impe- 
ded the inquiries which were-made into the origin and 
distinctions of the various parts of » Mr Harris 
describes it as consisting in “an exhibition of the ener- 
gies or motions of the soul.” These he divides into per- 
ception Fira ; and he considers every sentence as 
either m ae ~_. assertion,” or ** a sentence of voli- 
tion.” Someconsider the object of ]; as simply con- 
sisting in the exhibition of apoB 0, i br idea 
and another, and therefore make the act of arrirMa~ 
TION its universal office. These opinions, thoughalighis 

our. 

af 

varying, agree in stating the communication 
thoughts to be the object of language. 

That we may divest the subject of ambiguity, we shall 
uire in what respects thought is ever communicated. 

ie ingens 3 what are the circumstances that lead to 
such communication ; and whether or not the import« 
ance of this object entitles it to be as the sole 
and definite purpose for which it is formed and em- 
ployed. , 

Men may evince, by various si that icular How a 
thoughts occupy their oie This is not aie. done langy 
by pantomimical language, but by oral sounds consti- © 
tuting the materials of verbal discourse. We sometimes °*** 
shew by involuntary exclamations that we are affected ~ 
by certain impressions called passions, which, » 
they originate from outward causes, do not 
point to such causes in our mode of expressing them. 
At other times, words are employed ne signs of 
ternal objects which are known to. the | addres- 
sed. The effect of the employment of heowinae recal 
to his recollection ideas formerly possessed by him. We 
show, at the same time, that they occupy our own minds. . 
The meaning of the words being formerly known, they. 
exhibit nothing new except their connection with some 
present occasion. Old ideas thus recalled, however, 
do not constitute exactly the same state of 
which accompanied the former employment of the 
words. The mental exercises excited by the same word 
at different times are not strictly the same. They can- 
not be identical, because they are instances of 
mental exercise. But they are not even perfectly simi, 
lar. Amidst the varying movements of the 
mind, in which one thought. impels. another, and in 
which external and internal causes modify the state of 
the percipient being, the appropriate affection produced 
by any particular word can never be separately obtain- 
ed. it is always modified either by humour, by degrees | 
of activity in the mind, or by the kinds of exercise in 
which it has been previously e vin, 

The most important modifications of the mental ef- 
fects of words arise from their connection with one ano- 
ther. By changes in this connection, new conjunctions - 
of ideas are presented to the mind of the addres- 
sed. The signs of thoughts formerly known to him 
are so exhibited as to. excite impressions ing 
the most striking novelty, and imparting the most im, 

rtant character both to the immediate thoughts of the . 
individual, and to those which are liable to occur on 
numerous future occasions. This is the case when, by 

means of words well understood, and therefore convey — 
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worl ing in their separate state-no idea that is new, we com- 

icate information to one another, and exercise an 
on human opinions. On this office of lan- 

depends the whole benefit which mankind de- 
ome the ap codeeys eit oo 
Engrossed by varie om application of Jan- 

guage, authors have been induced ie consider it as 
consisting entirely in assertion ; that is, in expressing 
the connection of one idea with another, and conveyin 
by these means new information. But, it may be call 
in — how far this account is strictly applicable 
toa er aes ene be trusted for our guidance in 
tracin steps of ite earliest history. oa 

It been hastily assumed, that lan arises 
from an original and universal inclination -our 
thoughts gratuitously to one another. From this cause 

“* it has sometimes been erroneously concluded that it is 
nothing else than a faithful transcript of the successions 
of human thought. This, however, is not its character. 
A man does not speak simply because he thinks. It is not 
anecessary result of the ion of a thinking faculty, 
nor does the inclination to speak regularly accompany 
its a It is the effect ofa range of thoughts 
which must be considered as limited when compared to 
the whole phenomena of mind. Speech, like every other 
voluntary act of man, is founded on the presence of par- 
ticular motives. It originates in his social nature taking 
advan’ of his social state; and it depends on the 
know which each has of various links of connec- 
tion existing betwixt himself and other thinking be- 

it is not naturalto man tocommunicateall his thoughts. 
therefore, that a complete analysis of the 

origin it were in our possession, this would not 
necessarily bring along with it a perfect theory of the 
origin and character of age ; nor would the most 
perfect hi of the formation of language lead us in 
the popula! adeliantt a perfect analysis of the nature: 

; t. 
But, | ing that we do not by means of lan e 

erenam aie. Soa thoughts, Hew make a ecledtie 
among them suited to our'several occasions, it might still 
be contended that we do nothing else by means of lan« 
guage than communicate our thoughts; that this is its 
universal office ; and that this position might be as- 
sumed as fundamental in entering on the subject of uni- 
versal Grammar. 
Some considerations will, we eonceive, warrant us inhe- 

sitating before we concede even this point. We shall not 
stop to enquire if there is any acceptation in which this 
theory is true ; but it is certainly susceptible of a mean- 
Sssedicane panamiiea which has tended in some 
cases to distort philological iry. On the supposi- 
tion now mentioned, lan: 40 ree still be considered 
as an exhibition of human thought.* 

first observation which we have to make en: 
this account of the subject is, that, if it were correct, 
language ought always to have a definite reference to 
our sentiments, and t in fact to express them with 
fidelity. But we find whien we desire a person to. 
perform any act, our motives for it are kept out of view, 
and are not intended to be contemplated by the indi- 
vidual spoken to. ‘The motives which are expected to. 
Operate on him are ideas of a different sort which we 
endeavour to excite. Even in the use of the plainest 
affirmations, we do not necessarily exhibit our own 
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thoughts. We may excite a completely the re- Universal 
verse of them. This is always 
cure reception toa false proposition. The thought von- 
veyed by our words has indeed been revolved in the 
mind as a contrivance for operating on another, In 
that other, however, we mean to produce a particular 
belief. This is certainly a thought ; yet it is not the be-~ 
lief, consequently not the thought, which, in so far as 
truth is concerned, we ourselves entertain. 

It might indeed be replied, that this employment of 
language is unnatural; that it is as much a deviation 
from its ee poe: in the right use of our facul- 
ties, as any act of drivelling folly committed by means 
of language, whieh ought not to be regarded as enterin, 
into its original character. But it is to be remem 
that this use of age, though disingenuous, is still 
characteristic of intellect and address. 

e case when we pro- Grammar 
—_— 

It might also be said that in this use of language we The pretext 
closely imitate the sentences in which our own ideas are for language 

h 
fact 
language in its structure. But its object must im- 
ply the real motives of the speaker. This account of 
it, therefore, must be deficient. If we can form a ge- 
neral theory on the subject which will embrace these 
as well as all other oceasions on which it is used, a ma- 
terial advantage will undoubtedly be obtained. 

The existence of false sentences is not our only 
reason for declining to regard the communication of 
thought, at least t communication. which consists 
in assertion, as the universal office of language. We 
shall find that Imperative sentences cannot, without great 
awkwardness, be reduced to affirmations or communica- 
tions of our knowledge: But, reserving that argument 
for the next Chapter, we shall now endeavour to unfold, 
in a more detailed manner, some of the intricacies in 
which this part of the subject is involved. 

Different circumstances concur to impress 
losophical inquirer with an idea that the communica- t 
tion of our thoughts is the object of lan . One, at 
which we have already hinted, is, that this communica- 
tion is the object of a great part of language, perhaps 
by far the greatest. is is most especially the case in 
polished and literary communities. It is the object of 
the greater part of the language of men of philosophical 
habits, the only persons who concern themselves with 
analytical inquiries on’ the subject ; and it recommends 
itself as exhibiting the most phe oe species of influ- 
ence which language has ex on society. 

There are also some particulars in which all human 
speech $ with the office of communicating thought, 
and which have led to an acquiescence in that account 
of ite general object. One is, that the use of it always: 
proceeds. from some thoughts existing in the mind. 
Another is, that lan; consists of the signs of thought. 
A third, that the thoughts corresponding to these signs 
are contemplated by the individual using them. And 
the last is, that terminates in exciting thou, 
in the person addressed. But, though these’points of eo- 
incidence are real, a closer attention will, we think; cone 
vince our readers that they do not. of themselves con- 
stitute a communication of our thoughts. 

The mere circumstance sina the ney beret —— 
guage is in every instance the effect of previous thought 
is by no-means peculiar to this department of human 

-* For a more varied illustration of this and some other views nearly coinciding with those which are here expressed, we refer to a paper on 
‘*thetheory of language” contained in the 6th volume of the Transactions of the 

VOL..X, PART IL. 
Royal Society of prt 

nr communicated, and that our success in false- different 
depends on the closeness of this imitation. This “om #* 
etily shows that dissimulation does not ‘affect °’°™ 

the phi- A more par- 
state- 
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exertion. All our voluntary actions are as much the 
effect.of our mental operations as the uttering or the 
writing of sentences. In the use of language, as in 
other exertions, we indeed execute our own designs ; but 
the enquiry is still equally open as before, what is our 
specific design in using language? 

The second circumstance essential to language, which 
has perhaps tended to confirm the notion that its spe- 
cific object is to communicate our thoughts, is, that the 
signs of human thought form the materials, of which 
language consists. Such signs are always the media 
employed when we communicate our thoughts to one 
another. Yet it may beinquired, whether they admit of 
being also applied to other uses, and whether the object 
of language is, on that account, still more general ? 

The third circumstance of which we took notice, 
that the thoughts of which our words are the signs are 
entertained by the individual using them, is little more 
than a condensation of the two former, and requires no 
separate observation. 

The truth will evolve itself in the clearest. light 
when we discuss the last particular in which language 
has one common character with the communication 
of thought, that it produces appropriate thoughts in 
the mind of the person addressed. This is always 
the intention of the speaker, and if it is used by him 
in a skilful manner, the production. of such thoughts 
is the consequence, This object ismuch more general 
than the communication of our own thoughts; but it is 
not too general to be stated as the real object of lan- 
guage. The conveyance of our sentiments, volitions, 
.and opinions, is only an important part of it. The de- 
finite object of language consists in THE PRODUCTION 
OF THOUGHT BY MEANS OF ORAL SIGNS. 
By adopting this more comprehensive view of the 

subject, we avoid all difficulty about the nature of such 
sentences as are the reverse of the belief of the speaker, 
We avoid the necessity of any inquiry into the propriety 
of considering them as in some sense exhibitions of 
the thoughts which he entertains for the moment, or 
as partial representations of his habitual thoughts, 
We consider them, in common with all sentences, in 
a point of view in which they maintain the same un- 
questionable ground, that is, as instruments fabrica- 
ted to execute our designs ; and our universal design 
in language is, to pscnee e one another such mental 
impressions as we please. Its ulterior purposes, bein 
eonsiderably diversified, admit of subdivisin, 

CHAP. II. 

‘The General Nature of Sentences, 

Accorpine to the author of the Diversions of Purley, 
two parts of speech are necessary to language, the noun 
and the verb, and every sentence must contain both. 
The reason assigned for this is, that one part of speech is 
required as the sign of the idea, and another as the in- 
strument of communication. Theviews which this author 
entertained of the characteristic nature of the verb, and 
the act of communication as distinct from the exhibition 
of the signs of ideas, are not fully developed in his writ- 
ings. We have not, therefore, sufficient. data for ap- 
preciating their merits. The opinion maintained by 
some of his most acute followers is, that affirmation is 
the proper character of ‘all sentences. This is con- 
sidered as closely connected with the doctrine which 
makes the object of language to consist in the com- 
munication of our thoughts ; and by this communication 
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original one in the contrivance of words? ; 

seems to be understood, the act of conveying to our 
neighbours the same connections betwixt ideas, (for- 
merly known to both,) which they possess in our own 
oe This conveyance, and the act of tion, 
are reckoned equivalent. . Affirmation, from ad firmare, 
means the noebeben hey connection betwixt one idea 
and another. The ine which resolves language. 
into assertion does not depend on the truth of the 
theory, that its object is communication, of our, | 
thoughts, Our readers wileunen agree with us in 
denying that sentences intended to deceive are commu- 
nications of the thoughts of the speaker. It must, how= 
ever, be allowed by all, that these sentences are asser- 
tions, the inquiry still remains open, whether or 
not m is the proper character of sentences? .To 
this inquiry the present Chapter is devoted... 
A sentence of assertion includes two ideas expressed Analy 

by two si and another. sign to indicate the affirma- *** 
tion, or the establishment of their mutual connection. 
In the sentence, ‘* man is rational,” ‘“‘ man” expresses. 
one idea, the first two sylables of the word “ rational” 
another, and the last syllable of “ rational” along with 
the word “ is” constitutes a sign expressing the con- 
nection betwixt the two, These different signs are 
not always expressed in separate words. Sometimes two 
of them are contained in one, as in the last word of 
the sentence, “ John walks.” Sometimes all the three 
are contained in a single one, as in the Latin word 
loquitur, for “« he speaks ;”’ or rudet, for “ he is red.’’ 

On a full consideration, however, of the variety of ar« 
rangement which words assume in the use of lan 
and the various kinds of words employed, assertion 
does not appear essential to it. We may produce thought 
without making any assertion. We may, for instance, Langu 
merely call the attention of another person to an object ™ay beu 
formerly known to him. A very extensive depertinhi col 
in the uses to which it is applied is that of exciting the ~~~ 

rson addressed to the performance of vol acts, 
This is done by Imperatives, which certainly differ from , 
assertions. Attempts have indeed been made to reduce 
them under this head, and to regard them in the same. 
light with those affirmations in which an abbreviation 
is produced by condensing a plurality of signs into one, 
This attempt succeeds in so far as it ap to establish 
a fact, that, according to the habits of speaking and un-, 
derstanding one another which we now the 
same meaning may be conveyed by an-affirmation and, 
by an imperative sentence. .The sentence, I nune. et 
versus tecum medilare canoros, is of the same import with 
the affirmative sentence,.JuBEO TE nunc ire et tecum 
meditari versus canoros. But the question recurs, which 
of these modes of expression is likely to have been the 

e formerly observed that the contrivances of lan- Langua 
guage are founded on the known relations existing, on Source’ 
different occasions, betwixt the speaker and the pane hae 
addressed, and are so adapted as’ to enable the : 
to avail himself of these relations for a lishing 
some definite purpose. An answer to. the inquiry, 
what forms of sentences are likely to be, the earliest and 
the simplest, is not obtained by determining what con-. 
nections of thoughts. are simplest in relation to the | ata 
mind of the solitary individual, but. by finding what tm - 
those purposes are which he is likely soonest to,have in — 
view in employing the influence rien language gives, 
him over others. ;' , ae, “a 

The first objects that strike the attention of man in 
ing acquainted with his fellows are their motions. 

Tn other respects, one man is not more interarting AOAeay 
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nal ther than any: cco of dead unchangeable mater, H 
lar in beeeedd ton motions of the most palpable tia 

kind, and then gradually becomes acquainted with more 
- delicate phenomena, such as the motions and changes 

of the human countenance, which he infers the 
existence of thoughts’ in other persons, and judges of 
their nature. In acquiring this knowledge, he is gui- 
ded by a and by a comparison betwixt the 
motions of others and those of which he is conscious as 
the natural accompaniments of his own thoughts. _- 

The helplessness of man as an individual, and the 
- support which he is capable of deriving from the ser- 
vices of his fellows, create perpetual occasions on which 
he wishes for their assistance ; and one of the-earliest 
as well as the most frequent objects of his es is to 
influence them to orm those motions for which he 
finds occasion. These nécessities are prior:to the mere 
luxury of a mutual communication of knowledge and 
opinion. This fact seems to oe out imperative sen-~ 
tences as the earliest forms o ee 
On this account, it is not historically correct to con- 

sider the imperatives J, veni, fac, and dic, as brief modes 
invented in the progress of language for expressing 
thoughts originally conveyed by means of such affirma- 
tive sentences as jubeo' or precor te ire, venire, facere, 
and dicere. The act of commanding, or uesting, 
does not require to be mentioned. It is ly exhi- 

~" hited. Jubeo te ire is something more than J. It is a 
in the form of an affirmative sentence ; and 

| the same relation to this imperative which the sen- 
tence “I affirm that man is mortal,’ has to the shorter 
one, ‘* Man is mortal.’”” When we speak, there is no 
meaning in affirming that we speak; and in like man- 
ner, when we give a command, or make a request, there 
is no meaning in telling that we do so, unless we intend 
to enforce a iance with our wishes by an addition- 
al idea contained in the verb prefixed, as by addressing 
ourselves particularly to the fears of another in the ver! 
jubeo, rine his kindness in the verb precor.. A com- 
mand it, in strict propriety, to be given, before it 
can Seccuae the subject of an afhemations- 

_ As the imperative is an immediate consequence of 
our wishes, advantage might be taken of that circum- 
stance to represent it as'an “assertion that such wishes 
exist.” But the circumstance of being the consequence 
of our wishes is common to it with all our actions, as 
well as all our words. It is rather, however, to be con- 
sidered as an execution of our wishes, than an assertion 
of their existence. It is a call of attention; a mode of 
influencing the volitions of other persons, and thus pro- 
ducing, on their part, certain trains of action. 

impera- ~ Incortoboration of this view of the subject, we find that 

fh) 
lbvn _— Nes 

form in t 
words signifying voluntary motion exist in the shortest 

fhe imperative of the verb. This isthe case in all 
the languages, ancient and modern, which we have had 
access to examine. Exemplifications of this in the Latin 
language are afforded in the words already named, J, vent, 

” fac, dic, and duc; or the common examples of the conju- 
ions in elementary grammars, ama, doce, lege, audi. 

he same comparative brevity takes place in the English. 
language, as in the words, “ go,” come,” “ do,” “ say,” 
bring,” “love,” “ teach,” “ read,” and “hear,’”? which 
never stand by themselves except in the imperative mood. 
Even when the idea expressed by any verb, in either lan- 
guage, is introduced as an object ing which an as- 
sertion is to be made, the word employed is longer than 
the imperative. In Latin, the sylable reis in this case 
added to those which constitute the imperative. From a- 
ma we have ama-re, and from the other imperatives, do- 
ce-re, lege-ne, and audi-RE; also, i-RE, veni-RE, dice-RE, 

ERE, duc-ERE, In-English, we prefix the word ro, or Universal 
add the syllable 1No ; as, To read or read-ing is an im- Graunar. 
roving occupation.” « Men of intellectual refinementde- “~*~” 
light in read-ing, or delight to read.”” In some instances, 
the word is equally short in its application to other uses 
as in the imperative. Of this the noun “love” is an ex- 
ample, being equally short, and indeed the same word, 
with the imperative of the corresponding verb. Such in- 
stances, however, are rare. Brevity, therefore, appears 
to be an original character of imperatives ; ‘a circum- 
stance conformable with the theory, that they ought 
to be considered as original modes of speech, and not 
as abbreviations of affirmative sentences. The affirma- 
tive form, instead of illustrating the imperative mood, 
renders it cumbersome, and destroys. its characteristic 
animation. 

To those who have not previously considered this Apparent 
subject, the» brevity of imperatives may appear,’ in exceptions. 
point of fact; liable to some exceptions. The Chi- 
nese language is said to. have noamperatives. That 

; however, in so-far‘as we can judge fronr our 
scanty knowledge of its structure, seems to: owe this 
psi rae na to affectation and’ refinement, which 

ve induced men in speaking: to prepare the 
hearer by means of distant and amy 2 circumlo- 
eutions, instead of using direct imperatives, in ‘order 
to avoid the apprehended: indelicacy of dictating: ar 
abrupt change of direction to his thoughts. This 
modification probably took place after men had learn- 
ed to keep their own objects and their own influence 
out of view, and to appear solely attentive to the con- 
venience and pleasure of others. | In a light nearly si- 
milar we are to consider those forms in the languages of 
modern Europe; originating in ceremony, by which 
single persons are addressed in the plural number. 

Another question may here be asked, Why does this 
alleged brevity of the imperative not extend to the third 
person, and the plural number? Why are the words,, 
amato, amate, amatote, and:amanto, corm ively long? 
Would not this fact seem to intimate that the circum- 
stance of being imperative does not of itself determine 
this brevity of form? To this we answer, that the word 
called the third person of the imperative, is not pr ss 
ly an imperative as. directed tothe person addresses 
expresses either a simple wish, or specifies some conse= 
quence of an action which the speaker wishes him to per- 
form. The command is then learned by inference, and 
not conveyed in the word. The imperative in the second. 
person of the plural number is, indeed, a real imperative; 
but it is tobe observed, that it is not of so early natural 
origin as the imperative singular. It requires a parti- 
cular arrangement to render it applicable. It implies 
not merely a wish that a certain action should be per- 
formed, but a knowledge that it is capable of being 
performed by a plurality of people, and that their cone 
currence in it will promote the same object, or fulfil a 
variety of objects that are alike desirable. Hence it 
robably deserves to be considered as equally remote 
= the original imperative with the other uses of the 
signs of locomotion. 

Since, then, imperatives are not to be considered) as The relation 
contracted affirmations, it remains to inquire in what which impe- 
relation they stand to sentences of the latter kind ? ftives bear 
Whether these are originally two. distinct species of **S*™05s- 
sentences, merely ing in the general. character 
which is common to all language, that of being intended 
ta produce appropriate thoughts in the addressed? 

In tracing the nature and origiri of human language, ay Jan. 
it appears to us, on the whole, most strictly agreeable guage 1m. 
to the natural history of our species, to consider all lan. rznarivr. 
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‘Universal guage as imperative, that fs, as always implying the 
Grammar. imperative of a verb. 

This appli- Even when we merely mention an om by making 

éutle use of a noun, an imperative is implied, desiring the 

m addressed to think of it. Some more,particular 
intentions on the part of the speaker may be left to be 
inferred from the occasion on which it is uttered, or may- 
be expressed by some circumstances of manner, or con- 
veyed by means of some further verbal sign; but the 
noun itself, in the moment of utterance, always implies 
the general act of demonstration, that is, the imperative 
of the verb “ look,” sop ae think.” - ps wie : 

as Assertions ma’ vantageously reduced to the 
ora imperative fused ail may be considered as originally 
imperatives. and essentially partaking of that character. Im 

ratives, we have remarked, are deprived of their 
racteristic animation when xeduced to assertions. | As- 
sertions, on the contrary, preserve more completely 
that’ interest which originally belongs to them, when 
viewed as imperative directions for regulating the voli- 
tions and active thoughts of others. Our opinions pro- 
ceed from impelling causes which bear a resemblance 

’ Gn ‘their. nature to the motives which prompt us to ac« 
tion, and assertions resemble the exhibition of such mo- 
tives to other persons. 

ts the ces But if each single word possesses an imperative 
pula redu- Power, it may be asked, in what respects that power can 
cible toan be ascribed to the copula “ is?”——When the intention 
imperative? of assertions is considered, this ‘copula will be found 

equivalent to the imperative of the verb “ believe.” 
An-opinion asserted by means of it does not retain 
the simple character of one which remains: quiescent. 
Hence it is always expected ‘to be of a nature fitted to 
interest the person addressed, and possessing a just 
claim on his attention. Without this, the declaration is 
regarded as unmeaning. Keeping this circumstance in 
view, we shall find sealing fi : ore ted in re« 
resenting the “ is,” in English as equivalent to ‘“ bes 
ieve,” and the est in Latin to crede. 
When sentences constructed by means of this copula 

are not intended for conveying information, but for ex~ 
hibiting pleasing objects shostely known, or objects of 
imagination, as in poetic description or fictitious narra- 
tive, the copula has the power of the imperative “ con« 
template.” 

nouns. 

beta ést being placed betwixt two: nominatives, cannot be 
equivalent to a word which governs nouns in the ac- 
cusative. If such an objection should occur, it is suf= 
ficient to observe thatthe cases of nouns. are refine. 
ments of language, intended for marking in a conve- 
nient manner certain uses of the and certain 
analogous connections which are formed among them 
in the composition of sentences, but that our present 
inquiries relate toa period of language much earlier 
than such contrivances ; and, where the meaning can be 
shown to be the same, diversities arising from these 
causes does not fall under our consideration. 
_ It might, however, be objected to the whole reason- 
ing here employed, that, if all sentences appear to be 
imperatives, there is no meaning in supposing those 
words which are usually called imperatives of verbs to 
be the earliest parts of speech, and in deriving from 
that consideration the brevity of their form. These 

cularities should at least imply that they differ 
rom other imperatives. The nature and consequences 
of this difference require therefore to be pointed out. 
When we use the imperative of a verb of action, the 
name of the act expresses our ultimate wish, viz. 
the wish that the person addressed should perform it, 
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One objection might be made to this theory, that: 

we dictate to the individual addressed. T 
being various, require signs to distinguish them; and 
these signs, being generally in the form of terminations, 
give rise to the greater | of the words. But 
even in those instances in which the word used for an 
imperative suffers no in its form when cone 
verted into a noun or any part of speech, it 
cannot, like an imperative, stand alone to form: a sen- 
tence. T not lengthened by the addition of a syl. 
lable, it requires to be accompanied by some other 
word. Lats 

_ We have maintained that every noun implies an im- 
perative act of demonstration, or a call for attention ; 
but it may be objected, that, as this is necessary to all 

, and does not serve to distinguish oneword from 

Chonghtintplied ithe actcfajenisag.-Sipeech-neg hams implied in the act of ing. may 
ani ive character, and yet it may not follow that 
its materials consist of imperatives alone. The names of 
surroun : not ben arily consi as 
cananaie diferent te. ative acts, ere impera< 
tives of different verbs. we resolved the copula 
“is” into an imperative, this, perhaps, appeared an ex~ 
cessive refinement, and a eee oe to give ex« 
clusive su to a particular system. It may ay 
sufficient Re the echasienten of our Caidécneotal thes 
ry to keep in mind that a note of attention is implied 
in the act of speaking. If these views seem to our 
scientific readers more just than those which have been 
here suggested, we shall not, on so abstruse and so nice 
a point, urge any farther argument, but leave the pre« 
ceding observations to their deliberate reflections. We 
have endeavoured to make as near an approach as pos« 
sible to the formation of a general theory on the nature 
of sentences. But the views. which we have given 
are not all essential. to those that are to follow. The 
latter will, we , exhibit evidences of their own, in- 
dependently of the consent of our readers to give to. 
those contained in the present Chapter, a strict applica« 
tion in every particular to the parts of s 3 

Language must be regarded by all. as an instru- Varieti 
ment by which we direct the thoughts of one ano- the obj 
ther. It has thus an undoubted imperative character, "5% 
and this character receives subordinate variations de- 
pending on the mutual relations of the and _ 
the person addressed, with reference to the subject 
upon which it is employed. It includes four forms 
of influence, which have been already alluded to, and 
shall now be enumerated. 1st, We influence one anoe and i 
ther to exert the powers of voluntary motion. This <a nerd 
rise to Imperatives in their acknowledged form. 2d, We ‘0108 © 
direct the attention of one another to all the varieties ~~ 
of objects already mutually known. This gives occa- 
sion to the contrivance of Names to represent them. 3d, 
We influence one another’s opinions and state of know~ 
ledge. This gives rise to the words which are particu- 
larly subservient to Assertion, 4th, We influence one 



another to communicate specific information. This 
gives rise to Int ives, ee 

" — Though we have already given some account of the 
_. differences of words as subservient to these different 
uses, there are many varieties, as well as many analo- 

gies of form and use among them, which have not come 
‘under our consideration. The analysis of these will 

throw light on the general faculty of speech, and will 
furnish some rules for preserving us from mistakes in 

e, and from mistakes of importance re- 
ing the diversified subjects ‘to which language is 

speGed: The remaining of this article will be © 
in investigating the differences which are com- 

Sandy dnabaated as constituting the different parts of 
speech. - ‘ precael 

> CHAP. IIL 

Of the Parts of Speech. 

"7 Tuese have been variously enumerated.| Gramma- 
dif. rians have not only differed in their arrangements, ‘but 

indif- in the number of parts of speech which they have al- 
tlan- Jowed. The character of a particular language may, in 

some instances, determine the propriety of an arran 
Ment in so far as concerns itself alone. The Latin 
language has no word exactly co ding to the ar- 
ticle é, 4, ro, in the Greek, and the in English. Those 

therefore who consider these words as the only definite 
articles in these two lan, will consider the Latin 

; re Yd gern no such word ; the cireumstance 
_— by it in other languages being left to be infer- 

; ‘red from the connection. 

a Somnats by the ge- 
to i ran er bya 

eeeviniiviten andor granes el hei eed: 2 
- This ge ization has been carried the greatest length 
in Tooke’s Diversions of Purley. This author reckons the 
Noun and the Verb the only essential parts of speech 
He does not, however, uiesce in the views of Mr 
Harris, who sets out with a binary division of the sub- 
ject which has the appearance of being similar. Mr 

is considers the adverb, the p ition, and the 
conjunction as merely subsidiary and inferior materials 
which connect the other parts sll nacido ve or- 
nament and fulness of expression to the whole; while Mr 
Tooke considers them, in every instance in which they 
are used, as equally essential with nouns and verbs, and 
refuses them a separate rank only because they are pos- 
sessed ba me pe pring wi - one ~ other of these 
parts of speech. He considers their’ only liarity as 
neem in an abbreviated form, which thes oeiyiinied 
in the efforts of mankind to express their thoughts with 

‘We have already observed that Mr Tooke founds his 
ee 7 the bmw of all words — nouns and 

‘ on this principle, that lang implies “ the signs 
of ideas,” id aoe, ua separate instruraent for the ne 

of communication.” This sep instrument 
calls the bbe ® boo considers “Art me co as im- 
ng a noun, as imp something more, 

Bonk he leaves the ] cepived, what’ that 
definite circumstance which, when added to the noun, 
makes it a verb? ~ ; 

Miao yey coincide with aa ome in = sented 
t sanguage consists of the signs of ideas, er with 
certain contrivances for connecting these so as to answer 

. 1 
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the purposes of "We adopt from him the va. Univermt 
luable suggestion, that the verb contains the name of an Grammar. 
idea, and, in this , comprehends the character of 
a noun, together with some additional circumstance ; 
but we are obliged to give this suggestion a much wider 
extension, and to consider all the parts of speech, the 
noun itself included, as consisting of two parts, one of 
which is the sign of an idea, and the other a sign of a 
definite place which that idea is to oceupy in the order 
of discourse. Instead of saying with this author that 
the ‘verb is quod loquimur, and the noun de quo, we 
would say. that both the one and the other contain the 
name'of an idea, and also a mark i a ry appli- 
eation, arising from the present occasions of the sone 
Both express certain objects de quibus loquimur, while 
the loquimur is the result of the collocation of the 

thus mutually adapted. 
+’ Such differences of mutual adaptation furnish the only Division of 
good foundation for a distribution of the parts of speech, this subject 

reat nicety in our subdivision is not essential to the ™ S°™¢ 
explanation of their nature. We may, independently fovy 
of this; point out the’ cireumstances in which any part 
of to which we happen to give a separate name 
‘approaches to various others, or differs from them in its 
character. We shall therefore, without condemning the 
plans ofothers, adopt the division and arrangement 
which appear to us, in the mean time, most conve- 
nient, where a dispute may arise about the pro- 
priety of a particular distinction, in consequence of a 
‘slightdifference in the obvious form of some words, which 
‘may have led into an erroneous conception of their na- 
ture, this is wor of being noticed, for the ay 04 of 
assigning to it its due share of importance. Useful infor- 
mation may be derived from the detection of deceitful 
resemblances and deceitful differences, as well as from 
— of analytical science apparently more profound. 

'o content ourselves with mer mere. = other weed 
were misled by them, and reprobati e errors whi 
they daitiacel, is a plan of cxithies totes fitted to pro« 
mote scientific inquiry nor liberality of feeling. 

CHAP. IV. 

Of Nouns. 

Szcr. I. The Nature of the Noun. 

Tue word Noun in our language, as well as the cor- Differences 
responding words used by grammarians in other in the extent 
languages, signifies “ a name.” Nouns are, for the * Lays 
most part, defined to be “ words which denote objects °°" Vv \0° 
or substances.” Some consider them as including sub- 
stantives and adjectives ; substantives denoting substan~ 
ces, and adjectives denoting qualities. Othersregard these 
two sorts of words as ie he separate rank in lan- 
guage, and therefore restrict the meaning of the term 
noun” to substantives. The words to which these differ- 
ent appellations are assigned agree in some respects, and 
differ in others ; and the ee rie of ranking them to- 
gether or separately ‘will depend on the definition given 
to the noun. ‘Mr Tooke considers both substantives 
and adjectives as nouns, and as in fact the same sort of 
words, only that the adjective contains, besides the name 
of the object, a sign that it is to be coupled in language 
with somé other. We shall; on the t occasion, 
restrict the term noun to the substantive, and‘shall use 
these terms indiscriminately, sometimes preferring the 
latter as better fitted to ent'any ambiguity on the 
part of the reader, created by the general usages of 
grammarians. aw: 
We may trace in the prevalent method of describing Frroneous 

the nature of the noun,’ as" distinguished ‘from other distinctions, 
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Universal parts of speech, some‘of the hurtful effects of the opinion 
Grammar. entertained, by grammarians, that the history. of lan- 

guage implies a history of human knowledge and 
thought. Condillac maintains that languages are ana- 
lytic methods, and are necessary both for giving an 
account of our thoughts to our own minds, and con- 
ducting us to ideas which otherwise we could not shave 
possessed, He thinks that the investigation of them 
furnishes us with convenient means for the analysis of 
thought, and he conceives it a radical mistake to regard 
them merely as the instruments of communication, Con- 
formably with this notion, that author, like many others, 
considers the different parts of speechas expressions for 
different kinds of thoughts....We hope gradually. to 
exhibit, in the sequel of this.article, an ample collection 
of facts in refutation of these opinions.. We shall, in 
the mean time, illustrate their fallacy, by pointing out 
the fallacious character of the metaphysical speculations 
with which, as applied to the noun, they have been as- 
sociat 

—_——— 

founded on 
erroneous 
views of lan- 

guage, 

Are nouns, : : 
or sub- of substances. The word.‘‘ substance,” is derived from 
stantives,the s¢j and stare, because they, are considered as beings ex- 
names of | isting under the qualities perceived by the senses, and 
ats eine giving these qualities support, It is granted by every 

person who endeavours to go a step farther back in this 
speculation, that the nature of a substance, as separate 
from its qualities, and which ;metaphysicians, for the 
sake of distinction, denominate-a substratum, is un- 
known. Notwithstanding this, ‘such words as “ stone,” 
“ earth,” ‘* wood,” and “‘iron,’’ are regarded not,as the 
names of particular instances. and forms, of hardness, 
weight, visibility, colour, and. other qualities which’are 
perceived, but of substrata which possess these qualities, 

Doctrine of © Some grammarians, following a similar theory, have 
the French represented the distinction betwixt substantives and ad- 
gramma- jectives as having for its foundation, a difference exist- 
TiaDse ing in nature betwixt things and, their manner of ex- 

istence. Things are: said to be substances which exist 
by themselves, but the manner of existence of things is 
said to form accidents which only exist in consequence 
of the existence of substances. This is the opinion ad- 
vanced by the authors of the Grammaire Generale et 
Raisonnée. Words which signify the objects of thought 
are, in that work, diinpelistied into: those which sig- 
nify substances, and which are substantives, and those 
which signify accidents, and contain at the same time 
a notification that there is some substance to which these 
accidents belong. These last words are adjective nouns, 
or, to express each by a single word, the former are call- 
ed nouns and the latter adjectives. 

It is, however, an obvious fact with regard to nouns, 
that many of them are the names of qualities. Such are 
the nouns, ‘ hardness,” ‘ blackness,” and“ whiteness,” 
which have as much the character of substantives in 
their use in language as the words, ‘ iron;” “ wood,’? 
and. “ stone.’? 

Explana- In order to surmount this difficulty, these have been 
tions of this regarded. as a secondary or improper kind of substan- 
fact, tives, and the ideas expressed by them as not original- 

ly entitled to be expressed in that form, They have 
been considered as originating in. a figure of speech 
by which qualities are treated as if they were substan- 
ces, The authors of the last mentioned Grammar inge- 
niously attempt to solve the difficulty, by describing the 
qualities thus designated as subsisting by themselves in 
language, being so used as'to have no need. of another 
noun, although they are, in their own nature, mere 
accidents, A very little more inquiry would have led 
these writers to the true doctrine on the subject, that 

Nouns 
sometimes 
the names of 
qualities, 
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Substantive nouns have been considered as the names_ 

the mode of: treating the sign of an Ini 
itself by means of it, in language, is the sole founda- S* 
tion of the peculiarities of the substantive noun. — 
The difference betwixt a substance and its qualities, of 

and the whole doctrine of a substratum, seem tobe trine o 
mere assumptions of an excessively inquisitive. spe. subst 
cies of philesophy...The only, real of 
knowledge are qualities. It is vain to» tell us that , 
the qualities are merely. the media by which we 
obtain a knowledge of the. substance: Our ideas 
the qualities themselves are clear and precise ;_ 

a 

we never find that our knowledge of them conducts 
us one step towards the know of the substratum, 
The doctrine of the existence of 

the —- which we call substances ought to be con- 
sidered as consisting entirely of definite assemblages of 

ny) nding has no access. But 
we must have some intelligible description before we — 
can entertain any idea of it, and we must have some 
roof of its existence before we can reasonably be- 
eve in it. If any person. should assert that every yi doc. 

particle of earth contains a miniature of the planetary trine n 
system, we should understand his .meaning, and it pro 
would not be in our power to disprove his assertion, 
But we should. suntlerbendie sopact it as unsupported 
by evidence, and ascribe the belief of it on his part to 
extreme credulity, a ion for or some ’ 
other of the sources carlialonatinns by which menare __. 
so often misled. someones of a material substra- 
tum is not merely destitute of proof; it is unintelligi- ana ey 
ble. The word is pronounced without any SpPrOpeaie ani 
meaning. It is not probable that a notion of this sort ble. 
obtains among mankind at large. It is probable that 
the vulgar never think of any substratum containing 
the sensible qualities which they perceive, and that / 
their ideas of matter are restricted to qualities which ~ 
are the solid and real objects of their knowledge. The — 
doctrine of a substratum, has been invented by men 
in quest of subtleties; and it seems to have been 
supported by the other error already mentioned, that 
the structure of language exhibits an..analytical view 
of our thoughts, and that different kinds of thoughts 
must be expressed where different kinds of words are 
used. Man is liable, in such inquiries, to give way toa 
precipitate curiosity, which. leads him to frame hypo- 
theses on subjects beyond his reach. He does not re~ 
pose in his actual discoveries, but labours to account 
for what he knows ;, and, rather. than leave, this unat- 
tempted, he explains what he really knows by some- 
thing which he does not know, and thus infallibly ren- 
ders it more. obscure... He Hpegines that he obtains so- 
lutions of his difficulties, while he only indulges.a con= 
fused and mystic feeling associated with use of 
particular words,, vr Ibn ie hah 
When seyeral qualities are observed to be constantly Qualit 

united in. nature, a strong association is formed anne py ee 
our ideas. of such qualities; but if we make a caref edge. , 
analysis of mental PS Pet AA we shall find that, in pro~ 
nouncing the name of jany material being, certain sen~ 
sible qualities, more or less vaguely conceived, are the 
only objects of our thoughts, + salty # 

This dissertation on our ideas of substances may ap-, 
pear a deviation from. the subject of Universal ae ~ 
mar. But, since grammarians have snpposed these ideas 
to be closely connected with the theory of nouns, it 

which the human 

. 
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seemed necessary, in order to do justice to our subject, 
that oF the common Rees 

th ts, as well as 
jst views which 

‘no vague ‘or lexi 
uniformity + the deft 

‘nite combinations of certain material qualities, is in no 
3 eprived of its solidity or interest, though we 

a. decline to admit the: is of'a substratum. The 
i is will assist: our ‘physical, as 

, our ical studies. It: will :relieve us 
from the embarrassment of the understanding which 

found in a detached state. Those who are unpracti 
in the accurate exercise of thou; and have led 

‘by words, have, in the outset of their: physical 
uiries, found it difficult to conceive that a body 

which is felt yet not seen, as the air, has an ‘existence 
ly teal As other matter. The sight also 

considered li which implies an object of ‘sight un- 
accom ied by any object of cmeitien on'this account 
more di it_to be understood than earth, stones, and 
other substances 

jects, and much less for a distinction inthe kind of 
by which such objects should be expressed. This 

is the same conclusion to which srerdendlecbeeksoatiolp 
the history of nouns. We find that the same kinds of 
ideas are designated by them as by adjectives. 

ral If the distinction betwixt nouns’ and other parts of 
speech cannot be founded on the place which the ob-« 

d 

oun, jects expressed by them occupy in’ nature, it must rest 
entirely on the’ manner ‘in which'they are introduced 
with relation to the other words with which they are 
conjoined. It depends on the rank which the word 
occupies in a: sentence, and which the thought excit~ 
ed by it is intended: to occupy in that mental series 

4 ich we wish to produce. 
iry How; then, ‘are we to define the noun so as to dis« 

n this tinguish itfrom’ the other of speech? Shall we, 
. ith Mr Tooke, consider it as the “‘ mere:name of an 

idea?” » Shall we consider the verb: as a part of speech 
more complicated in its nature, by containing *‘some cir 
eumstance in addition tothe name of anidea?” And shall 
we be induced to extend a similar character of compli- 

_ cation, in a smaller degrees: a ? This mode 
of pro ing might at ‘a usible. But, on 
ee eeieat reflection, we shall fulahenns word, not even 
a substantive noun, exists as the mere name of an idea, 
that there is always a demonstration of some further 
definite use to which it is to be applied. This we know 
to beithe purpose of the variations called cases... Even: 
the nominative case has a peculiarity which does not 
consist in the want of any such demonstration.. The 
syllable us: in dominus, denoting the: nominative case, 
informs, us that; the noun is to. be connected with a 
verb of assertion.. The genitive case, and all the others 
in like manner point out some definite use of the noun. 
If we separate these terminations, and consider them 
as distinct signs, and regard the radical syllables as 
containing the essence of the noun, (as in this ex- 
ample the syllables domin,) we shall still retain the 
name of the idea, but we shall have ing to distin- 
guish the noun from the other parts of speech. If a 
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verb is deprived of all the parts which are intended to 
connect the idea which it with the other 
ideas expressed in a sentence, we shall, in like manner, 
retain the mere name of an obj In domin we have 
the radical syllables of the verb dominor, as well as of 
the noun dominus. 

Taking the noun with all the terminations incident 
to it, we might still be supposed desirous of giving it a 
definition. In its different forms we have'a variety of 
uses to which it is applied. With these in our view, 
we may now ask, what circumstance is common to 
them all, which does not belong. to the same etymon 
in the form of a verb. It will not be easy to give a 
formal definition of this. It appears to us to con- 
sist. in the degree of ‘conspicuousness which the word 
has in a sentence, and the ascendant interest which 
the'idea expressed’ by it is‘ intended to have in the 
mind of the person addressed. The noun is a name 
for the central object of interest. When we come to 
consider'the different cases, it will be made to a 
that they refer us to degrees of importance different 
from one another; but they all agree in expressin 
ideas nearer to the central object than those pnent 
by the other parts of 3 or, at least, this will be 
shewn to be their original destination. This may seem 
avery imperfect definition of a particular part of speech : 
it expresses, however, nothing’ but what is true ; and 
the same truth will be more fully developed in other 
instances, as we proceed with the discussion of the va- 
rious kinds of words. Although no formal definition 
has now been given of the noun, the pirpose of a defi- 
nition is ultimately answered when it is described by 
means of a comparison with other words, the only ob- 
jects from which it requires to be distinguished. 

When no*termination is affixed to the radical sign, 
the distinction betwixt its application as a noun and as 
a verb is designated by its mode of connection with 
other words in the sentence, When the general idea 
expressed by the word “love” is exhibited’as the chief 
object of interest, “love” isa noun, and the purposes of 
speech require it in that use to be conn with some 
sort of verb, as “love is a pleasing emotion.” It is 
thus fully distinguished from the verb “love,” which 
is known to'be a verb from having a noun connected 
with it as introductory. In such sentences as, “I love,” 
‘© you love,” “ they: love,” the subject of discourse is 
always denoted by a substantive noun. Other substan- 
tive nouns may indeed be introduced as subordinate to 
that which signifies the subject chiefly spoken of. ‘The 
differences of these relations will be afterwards attend- 
ed:to. In the mean time we shall regard this general 
purpose as giving origin to that res upiesiia Inthe 
noun the name of the idea has alse greater latitude in 
the uses to which it is applied. “It is a sign by means 
of which the same idea may, in the progress of discourse, 
be represented repeatedly, and in a great variety of as- 
pects. ; 

Seer. II. Concrete and Abstract Nouns. 

Nouns are either concrete or ‘abstract. A concrete 
noun signifies a congeries of qualities habitually pre- 
sented together in nature.. An abstract noun signifies 
a quality separately conceived. 

he words “ man,” “ woman,” * wood,” ‘ stone,” 

Universal 
Graminar, 

An attempt 
to describe 
the nature 
of the noun, 

Nature of 

“house,” city,” are ‘examples’ of concrete nouns, concrete 
They are the same that have been considered by — 
marians and metaphysicians as the names of substan- 
ces, that is, of substrata possessing definite qualities. 
The qualities and the substances have been supposed to 

nouns. 
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Concrete 
nouns, 

Names of 
habitual 
groups of 
qualities. 

Abstract 
nouns. 

Controversy 
on the sub- 
ject. 
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be firmly ‘conjoined; hence the name concrete, by 
which their nature is expressed, is derived from the La- 
tin words con and cretus, signifying “ grown together.” 
Though the hypothesis of a substratum is rejected; the 
term concrete is ectly well adapted to represent a con- 
geries of qualities which have become associated in the 
mind in’ consequence of certain specimens of them in na- 
ture being habitually found in conjunction. The name 
of a person well known to us suggests some or all of the 
qualities by which he is distinguished, such as his ap- 
earance, the sound of his voice, and the particulars of 
is mal character. The name of any well-known 

river, hamlet, field,-or other inanimate object, suggests, 
in like manner, the distinguishing characters. of each, 
The same thing is even done, though in a different 
way, by concrete terms of more general application, 
such as the words “ river,” “ mountain,” and “ city.” 
Sometimes one quality of the object, and sometimes 
several, occur to the mind as associated with the word ; 
sometimes merely a vague impression of a scene in 
which we expect to find certain qualities which are the 
objects of our remembrance. | The limits within which 
the expectations connected with words of this sort are 
confined constitute their precise meaning; or mental 
definition. : 

The scene by which we are continually surrounded 
consists of groups of sensible qualities, which are vari+ 
ous in extent, and variously combined. This diversity 
gives origin to a diversity of terms. Terms are render 
ed necessary on account of the subserviency of many 
surrounding objects to our first wants, and their import 
ance as instruments of mutual assistance among men. 
When they are present, we may, by merely Joaking or 
pointing at them, direct to them the attention of one 
another, and; when they are absent, we may: think of 
them independently of any names. But, when one man 
wishes to execute any purpose regarding them jin their 
absence by exciting the ideas of them in the mind of 
another, he requires signs to represent them ; and from. 
the familiarity of the mind with these objects the con- 
trivance of names becomes a very early operation of the 
social individual. 

Abstract nouns are those which signify qualities sepa- 
rately conceived, such as ‘ whiteness,’’ « roundness,’? 
* softness,” “ form,” “magnitude,” beauty.” The na 
ture of these nouns, and of the objects which they desig- 
nate, has given rise to controversy. Some have denied that 
they express definite or separate ideas, because qualities 
never exist by themselves, but. are always attached’ to 
some substance; and becauseitis impossible even to think 
of the qualities without thinking of the substance. It has, 
for example, been declared impossible to think of whites 
ness, blackness, redness, straightness, or hardness, ‘with- 
out thinking ofa thing or substance whieh is white, black,’ 
red, straight orvhard. In so far as this doctrine ims 
plies the impossibility of thinking of qualities without! 
the substrata, it has been already discussed, and must 
be laid aside by every person who recollects that the 
substratum is regarded, even by those who believe most 
firmly in its existence, as the most difficult to be appre- 
hended of all material objects. Those who imagine that 
they think about substances to which such qualities as 
have now been mentioned belong, merely think more 
or less obscurely of other qualities. with which they 
have a strong inclination to connect those which happen 
to be named. Each quality isan independent object of 
knowledge ; but the ideas of different qualities are 
strongly associated in the mind, and the activity and 
versatility of its operations produce a pronenéss to ‘con« 
join each one that comes into. view with others conceis 
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Season oot mnowodgs inacneestlby aaiealanreciogie senses, our kno is acqu to si : 
qualities... Persons who are born blind or deaf, and ™ 
consequently have none of the ideas imparted by that 
sense whi aga rs to mingle with their other 
ideas, retain ife a separate conception of cer- 
tain material qualities which, by the greater part of ~ 
mankind, are constantly associated with 1 When 
a person, under these circumstances, happens to recover __ 
the deficient faculty, the ideas which it conveys: are at 
first separate, and it is only by experience that the 
of them with Caesar produced. 
ae been illustrated in th pers scm ; 
born ro om: an opacity in the crystalline lens of the 
eye, and cured by sarin operation, at a period of life . 
when their mental faculties were so far unfolded as to 
enable them to describe their sensations. In mankind 
at large, the combinations of sensible ideas are formed 
long before lan; is attended to; and on this acc 
the structure o: bguageatonds no analytical view of 
process: If'it did, the names of single qualities would be 
the simplest words, and the names of the’ assemblages 
which wé denominate matteror substance would be com~ 

atively compound.» The reverse of this is the case. 
The names of tual wre iW: of objects are less 
compound, because the utility of assigning names to 
them is of prior suggesti le ies are la- 
ter in becoming | g subjects of discourse, and hence 
their names are later in assuming the form of substantive 
nouns. “Whiteness,? “ blackness,”? “ redness,” “ hard<« 
ness,” “straightness,” “ roundness,” are not so short as 
many names of objects, which comprehend one of these 
qualities in conabination with several others.  ¢ Eee" 
is. a shorter word rental esse cel reviy ss 
« blackness.” Even the names of single qualities; com . 
prehend in their original:formation a general mark of © 
reference to some congeries princi are supposed 
to form a part, and the name is subord nn ot 

72 i ‘is. 

name ofa quality, and contains a reference to some con~ 
to the name of some such’ congeries. 

geries to which it is described as belonging. The sepa~ 
rate consideration of the quality is a'su ent object of 
interest ; therefore the term for it is of subsequent crea- 
tion, and an additional sign to denote this separate con- 
sideration is attached to it. ‘This sign is the termination 
“ness.” From “ white,” we have “ whiteness ;’ from 
“ red,” «“e redness id soe (Dilton langoee a a 

‘“* great,” “greatness.”?~ Di t e di 
hii sotubegplia adapted to the same purpose. From 
the Latin magnus, we have magnitudo in Latin, and 
‘* magnitude” in English. me 

Some have denied that we can have any ideas of sepa~ (oy 
peaks errigr e re es gone oar darre Se3 ties be 
served, e human a strong propensity to rated 
conjoin different qualities mutually as objects ppt h 
anil thus form conceptions of compound individuals, We 
mentioned, however, that it ought to be recollected that: 
a person whose sensibilities are only as yet beginning to! 
be unfolded has separate perceptions of the different 
qualities. It'is now further to be observed that any 
person, even one’ whose habits of association -are most 
inveterate, may direct his chief attention’to one particu 
lar quality. Others may indeed involuntarily intrude in 
combination with it, or he may lave'oceasion to think of 
the relations in which it stands'to others; but this one 
in particular is distinguished as the chief object of his at« 
tention, and is'also thought of with'constaney, while the 
others with which it is accidentally associated are both. 
less attended to and in themselves'varying. We therefore 
see no impropriety in saying that this is a separate obe 



Yee ot thong 0 We are certainly entitled to regard 
* ‘it as a separate sakes eteatieg It is this alone 
” that gives origin to such terms, and confers on them all 

their meaning and utility. If the present were a pro- 
er occasion for entering on such disquisitions, we might 

w that even the names of concrete objects do not al- 
“ways exeite in the mind the same constant and definite 
ideas which are, on mature consideration, attached to 
them. When a concrete noun implies many ideas, we 
do not think of the whole of them. When it implies 
very few, we think of something else with which we 

them to be in contact. It is seldom that the 
& Seea is bec yied with the full meaning of any word to 

é the total Hog tb of other ideas. Very little difference, 
- therefore, exists betwixt our mode of conceiving the ob- 
jects signified by concrete and those signified by ab- 
‘stract nouns. The comparatively complicated form of 
‘the latter arises from the comparative recency of the 
period at which a distinction becomes requisite for de- 
noting single qualities as the principal subjects of dis- 
course. 

ee 

t 

oe 

Gil (Mack ALI® Paviiehlay and General Nouns. 
_... Nouns are either particular or general. Particular 
nouns, or proper names, are those which are applicable 

only to individuals. General nouns (commonly call- 
‘ed general terms) are those which are applied to a plu- 

of-objects possessing a mutual resemblance. 
of . When human knowledge becomes somewhat ex- 

tended, it is impossible to conduct lan by means 
of proper names alone. Individual objects are too nu- 

» merous to receive distinct names; and, if these were 
imposed, it would be impossible for the most tenacious 
memory to retain the nouns of any language.’ A sense 
of this inconvenience has been supposed by some gram- 

f marians to have given origin to the expedient of arran- 
. ging objects in genera, each genus including all the in 
_~ dividuals which resemble one another in certain parti- 

culars, and which on that account receive one common 
name. Such are the words “tree,’’ “field,” ‘ house,” 
« bird,”  “ horse,” apoureseth “ man,” “ woman.” 
This history of general terms, however, is not agree- 
able to fact. Mankind have a native bias to give the 
‘same name to objects. which are nearly alike. They 
delight to show, in this manner,.that they recognise 
in a new object a character similar to that of some- 
thing previously known, They prefer the use of words 
habitually significant to the coining of terms entirely 
new. This tendency is observed very early in chil- 

en. Théy apply the same words even in cases in 
which the resemblances of objects are not sufficient- 

ly strong to render the general application of a term 
7 b ngetagh _ A. child introduced, for the first time to 

the sight of an uncommon animal, such. asa camel, 
_ gives it an appellation borrowed from some familiar 

~~ + object. First, observing its majestic size, he calls it a 
horse ; next, ‘ot het of its head, he calls ita sheep ; 

a, 
ow 

term, 
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other object resembling it, or when an individual so fre- 
os claims our interest, that a name to 
istinguish it from all others is absolutely necessary. 

This last circumstance is the foundation of the app 

Universal 
Grammar. 

lica~ The crea- 
tion’ of proper names from the very beginning to all tion of pro- 
our familiar friends, notwithstanding 
tual resemblances of human beings. Under other cir- 
cumstances, we no sooner perceive resemblances than 
we form general terms, or, which is the same thing, 
ive a general aprecencn to such terms as we possess. 
ith regard to the greater part of nouns, it is probably 

nearer the truth to say that general terms are first 
in order, and that men, finding it convenient to de- 
signate individuals by single terms, subsequently 
create proper names, than to. maintain that a sense of 
the inconyenience arising from the mere multiplicity 
of proper names gives rise to the abridged method 
of forming general terms. By a tenacious disputant, 
it might be contended that .we become aint~ 
ed with objects one by one, and that therefore, if a 
name is given to the first object: of our knowl 
as soon as known, it must be a proper name > but this 
speculation supposes man to form words much soon 
er than it is possible for him to do, that is, before he 
possesses any variety of knowledge ;§a state of things 
which precludes all occasion for lan eas well as 
the possibility of articulation. 

Here it will be requisite to describe the nature of 
general ideas, a subject which has given rise to much 
controversy.. Some have maintained that no such ideas 
exist ; others, that they owe their existence to the pre- 
vious formation of general terms. The chief argument 
— the existence of general ideas is deduced from 

e fact that, when we endeavour to think ‘separately 
of the circumstance which is:common to all the indivi- 
duals of a genus, we can obtain no distinct’ image. 
To think of “ man in general” is said to be impossible, 
The man of whom we think must be tall or short, naked 
or clothed, fair or dark, lively or dull. _ In like manner, 
if we endeavour to form a general idéa of “a tree” by: 
contemplating nothing but what is common to all trees, 
the image no longer resembles any tree. ; 

The denial of the existence of general ideas has some- 
times been accompanied with a misconception: arisin 
from the confounding of two things which are in them- 
selves distinct ; ‘the existence of ideas in the mind, and 
the existence of external objects. It ‘seems to have been 

the obviousmu-~ P* ™*™ . 

General 
ideas. 

Do they 
exist inde~ 
pendently 
of general 
terms ? 

Difference 
betwixt. ex. 
ternal ob- 
jects and 
ideas. 

tacitly taken for granted that the same laws which 
regulate external objects should apply to the ideas which 
the mind entertains concerning them. © All external ob- 
jects are individuals, and:therefore it has been supposed 
that all our ideas of them ought to be- a Ex. 
ternal objects retain during the lapse of time their indi- 
vidual identity... The) names assigned to them have 
‘therefore been supposed to retain one constant mean- 
ing in our minds, and this constancy has been regarded 
as the foundation of our ideas of icularity. Hence 
proper names have been sup to be peculiarly ex- 
act in their meaning. But the fact is, that, even when 
we think of the same individuals in nature, our ideas 
at one time are different from what they are at another, 
They depend on the state of the mind-and on the point 
of view which we take of the object, i y of 
any change tq which its real qualities are liable.) Hf par- 
ticularity ah invariableness, our ideas, as existing 
at a specified instant of time, are the only ones that can 
be regarded as particular, Ideas of the same external 
object existing at —— times, though resembling 

E { s 
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Universal’ each other, may also in some respects differ ; and how- 
Grammat. ever nearly they may coincide, they are always distinct 

~~" facts in the mind. When two ideas of the same exter- 
Allideas. nal. object entertained at different times are placed 
of objects; _ together and called one idea, this idea is general in its 

mmonesen’* nature. Thus proper names have not such a steadiness 
particular. +) the ideas which they excite as has been ascribed to 

them... We shall further find that the ideas attached at 
any particular moment to a general term, are not so 
yague as has been supposed, They ‘have a distinct 
character ; they form a definite affection or state of mind, 
and that state of mind is a particular or individual fact. 
Individuality, however, as relating to the idea in the 
mind, does not.form the foundation of any sort of words, 
because words are understood from time to time, and 
are considered:as retaining the same meaning indepen- 
dently of the fluctuations of human thought. The 
foundation of this supposed constancy is, that the ideas 
attached to. them have always a mutual similarity. 
They differ from one another, but this difference has its 
bounds both in proper names and general terms. The 
ideas attached at different times to proper names differ 
aecording to the situations and aspects in which objects 
are viewed, and according as the mind takes in the 
whole, or only a part of any object represented. It is 
evident that the ideas attached to general terms are sub- 
jected to the very same variations. They are also liable 
to variations peculiar to themselves, arising from the dis- 
similarities subsisting among individuals of the same 
genus. This cause of diversity seems to have been 
exclusively attended .to in the inquiries instituted 
into the subject of general terms. Yet it is not always 
greater than the other. In some instances it has no ef- 
fect, This takes place wherever these diversities are 
so slight or so void of interest as to escape observation. 
‘Such are the differences betwixt one fly, one swallow, 
-or one mouse and another. The general terms applied 
‘to these objects excite no. greater variety of ideas than 
is liable to be excited by the proper names of individu- 
als belonging to the respective species. It is of im- 
portance now to:remark, that even general words sig- 
nificant of classes of beings among which prominent 
distinctions exist, along with the similarities which 
form the foundation of the aetees application of the 
words, are to be considered as retaining from time 
to time the same meaning, because the ideas which 
they excite are variable only within certain bounds. 
Some definite idea is therefore strictly attached to each 
term. This may be considered as a detached thought, 
in\sofaras it may be made the only, or at least the lead- 
ing, object of attention. We may think of the objects 
signified by any term as one genus, and investigate 
their common properties. The versatile nature of the 
human mind. makes it prone to mingle its ideas of 
these properties with various others, and these others 
are for the most part such as are combined with the cha- 
racter of the genus to form particular individuals. But 
the general property may be principally thought of, as 
well as solely designated. 

Generdl With regard to the opinion of those who allow the 
ideas do“ €Xistence of general ideas, yet maintain that they owe 
not arise their existence to the formation of general terms, it 
from words. seems to us completely incongruous. A term is invent- 

ed for the purpose of expressing an idea. ‘The recog- 
nizance of a resemblance among a plurality of individu- 
als is the foundation of a general idea, and this always 
exists before any general term is invented, and before 
any term which was formerly a proper name receives 
a generic application. 

In another 
sense gene- 
ral, 

The ideas 
attached to 
both kinds 
of nouns 

subject to 

variations 
which have 
their limits. 
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The resemblances among objects have various degrees’ 

of extent. Some genera are much more com: sive © 
than others. Some include subordinate divisions into 
more limited genera. The word genus as techni- Deg 
cally used in the arrangements of natural hi , Ye- & 
presents one stage of subdivision: those immediatel; 
subordinate to it are called ies. If it is found con- 
venient to subdivide these, subdivisions are called 
sub-species or varieties. Those which are more .com« 
prehensive than genera are called orders. Others still 
more comprehensive are called classes. ‘The most 
neral division of all is. into Aingdoms, called the ani« 
mal, the vegetable, and the mineral kingdom. — 

In the greater part of objects, however, the resem- 
blances pass gradually into one another. One object 
resembles many others, each in different respects and 
in different degrees, Every point of resemblance and of 
difference has a generic name, because many exemplifi- 
cations of allofthemoccur. In consequence of the end+ yh. , 
less variety of existing combinations, we may designate a plication 
particular object by enumerating the general properties gen 
which meet in it to form its character. Itisthus that we ©U™S¢ 
describe either a limited species or a single individual. (7% 
This may be done without giving it an appropriate name. Jarity 
We never pursue a system of classification to its ute scripti 
most extent, so as to give characters to all the subdivi- 
sions that might be formed. However near we have 
brought any two objects together by the limitations of 
our specific characters, it is still possible to find out some 
circumstance in which they differ, either in their intrinsic 
nature or their external relations ; and, if upon this, in 
union with their other characters, we were to establish 
a term in our subdivisions, the gradations would be so - 
much extended as to become equally numerous with 
individuals. Thus classification would produce no com= 
pendiousness of plan, It would give rise to as many 
names as there are individuals, besides encumbering us 
with the names of all the subdivisions. But we have 
no motives for ing in this manner. In most 
instances, the peculiarities of individuals, or of very li 
mited species, do not sufficiently interest us. When 
excite occasional interest, they are designated as possess 
ing certain specific assemb of qualities e 
general terms, and our descriptions are aided by the em- 
loyment of clear references. To desi the . 

fies of interesting genera, species, and individusle rs a 
great part of the object of written language. It often 
happens that not only sentences but s are made 
subservient to the description of one object. Many 
others are indeed introduced for illustrating the relations 
sustained by the pets bat relations which undoubt- 
edly constitute part of the character of these others, and 
more or less promote the elucidation of all. 

The terms which designate single qualities are al- Names 
ways general. The cause of this feature in is single g 
worthy of investigation, The fact itself has given rise lities al 
to an idea, that single qualities are not individuals; that &°"® 
they are mere modes applicable to different individual 
stibstances ; or that, if each quality is an universal indi« 
vidual, it is moveable in its relations with other quali- 
ties. But single qualities, wherever they come under, 
our knowledge, are in reality different yin 
The whiteness of snow, and the whiteness of ble 
linen, are different objects. The whiteness of one piece 
of linen is a separate object from the whiteness of ano-« 
ther. It is the similarity, more or less , of the 
objects in all instances of whiteness, gives rise to 
the general name of the colour; and it is for no other 
reason that one common name is given to concrete 



- erabhonst objects a mutual resemblance 
ee ap in It is for _ same 

: a urality objects receives e name 

of “stone,” “ mountain,” or “ field.” Yet, however 
. exactly coincident the colour of one object may be with 

_ that of another, and however hopeless a task it may be 
to attempt to distinguish them, except by the differences 
of their association with other qualities, the colour is in 
each case a separate individual. It has no proper 
name ;_ because, while our attention is attracted by 
it, we are at’ the same time Dc ape with other 
ee (that is, other objects) ly conjoined with 

and it is the combined scene that fixes our attention. 
It is to the combined scene that we apply a name, in 
consequence of the joint interest which we and others 
take in it. The only interest that we have in marking 

“@ separate quality of this scene is to point it out as 
a circumstance in which it resembles others. Hence it 
is only when we perceive similar objects, that we give 
this single quality a name. Thus the word in its 
Very creation is general, The exactness of the re- 
semblance which different exemplifications of single 
qualities have to-each other is another reason why ge- 
neric terms alone are applied to them. Although dit. 
ferent objects, are not intrinsically peceguitebls: 
and the idea which we apply to a plurality of instances 
of them resembles, in its constancy, the idea attached 
to =e aa . 
_ Even any congeries of objects has a quality (or, 
in other words, einen 2) alt rs 
culiar, we give it no distinct name. If it is known to 
other s, we refer to it by means of the concrete 
name by which the group of which it forms a part is 
known. If it is a peculiar sensation, as some of those 
which arise from disease, the only description that we 
give of it to one who has not experienced it, consists in a 
statement of its total dissimilarity to every other. Even 
when a kind of qualities belongs to a limited range of 
assemblages, (or, in other words, a limited species of 

) we borrow the name of the quality from 
the name of the concrete assemblage of which it forms 
apart. The taste peculiar to an apple, an orange, a 
pear, or a cucumber, although each a peculiar class of tastes, has for its only designation a reference 
to the species of fruit with which it is connected. 

; 

Sect. IV. Etymological History of Nouns. 

Tue transmissions of words from one language to 
another are so much varied that it is not easy to trace 
the derivation of all. The simple sounds of which 
they are composed are but few; for, though the mo- 

tions of pronunciation may be infinitely multi- 
plied, these variations do not exhibit distinctions of 
origin and of meaning. On the contrary, we find 
sounds which are very dissimilar mutually exchanged 
in the transmission of a word from one dialect to ano- 
ther. The sounds, therefore, that are inconvertible 
into others, or the collections of sounds which, though 
mutually convertible, are never exchan for any that 

ed) lla deze. oeoge sage, ina small com- 
) s. In revie history of , we might 
At times suppose that almost all Seas nie minteally 

convertible, and, in despair of finding satisfaction from 
hl <p researches, iesce in this account of 

_ de chose. 

e 
Ln 

a 

é voyelles sont pour rien, et les consonnes pour nei 
i Such researches are most secure froma fallacy 
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when we trace the mutual concorilance/of languages Universal 
which are historically known to be akin. When we grasp 
at the resemblances among the languages of nations 
which can scarcely be supposed to have ever been con- 
nected by mutual intercourse, we are in danger of mis- 
taking for actual derivations instances in which a coin- 
cidence has accidentally taken place amidst the sparing 
number of short. combinations which ean be produced 
among a few elementary sounds, § ~ 
We must therefore in‘: many cases abandon the in+ 

vestigation of the origin of oral signs, as concealed by 
the total want of documents, or other means of tracing 
them. In some cases, however, the natural relations of 
objects to certain sounds discover the origin of words ; 
in others, an evident leading anal enables us to trace 
the same radical. signs through different languages. In 
both of these fields of research, we have an opportunity 
of discerning some important mental operations con« 
cerned in the formation and application of languages: 
We shall therefore take notice of a few general varie- 
ties in the derivation of nouns. : 

Some nouns shew an evident ion of sounds Natural 
naturally connected with the objects which they denote. origin of 
Whether these sounds have been recéived into one lan~ *me words. 

from another, or owe their origin to the imme- 
late suggestion of nature, is a matter of little moment, 

The principle which produces an adherence to the use 
of them is in both cases the same. Among these we may 
reckon the nouns cuculus in Latin, and cuckoo in Eng 
none evidently intended to iota the note of 7 ee 
which they signify. The Lati drix for a idge 
is a near fins caf the sound add by that ind when 
disturbed in the field: Of the same kind are some 
nouns descriptive of particular sounds. We may take 
for examples, the words corn-craik for the land rail, . 
weep for the lapwing ; hubble-bubble tor a noisy cmoking ' 
instrument ; also. such-words as hiss, splash, and splutter. 
T some of them are provincial, and others are rees 
koned extremely vulgar, they exhibit one feature of the 
tendencies of mankind in the creation of signs. 
Many nouns are derived from verbs of motion. This Nouns fre« 

is the case not merely with such as signify certain’mo: quently de-- 
tions in the abstract. Many concrete nouns are also form- —— 
ed from such verbs, in consequence of the selection’ of \\ion, 
qualities or objects to be concreted being originally sug- 
gested by. some relation to the voluntary motions of 
peaedrg Of these we have an ample list in Tooke’s 
Diversions of Purley. That author seems to consider 
the circumstance of so many names of objects being de- 
rived from verbs as leading to important general’ con« 
clusions, although these are not specified, ‘This feature Causes of 
of etymology evidently arises from the interesting ‘bis. 
nature of the voluntary motions of our ‘species.’ From 
this cause, as we have already remarked, the earliest and 
simplest form of words of motion is that of the impe- 
rative; a wish to receive assistance from the activi+ 
ty of others being the earliest motive for speech. The 
interesting character of these motions also a ‘in 
the etic etymology of names for external ob- 
jects. Though the objects themselves are previously 

own, our first motives for contriving signs to repre- 
sent them arise from their known subservieney to the 
directions which we mean to give to the actions of 
others. Their connection with these actions affords a 
principle by which the surrounding scene of things is 
divided into groups. “* Fruit” is derived from the La- Examples 
tin word fruor, to enjoy, the participle of which is _frwi- from the 
tus or us. It signifies “ aliquid fruit-um,” or eee 
something enjoyed. on 
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Univeral A « debt” is aliquid debil-uims 
were} « Rent” aliquid rendit-um. 

: “ Tribute” aliquid -¢ribut-um, 
An “act” aliquid act-um. 
si ce” aliquid expens-um, 
s¢ Merit” aliquid merit-um. 
« Accent” aliquid accent-um. 
* Fate” aliquid fat-um, 

Examples 
from the 
French, 

From Eng- 
lish and 
Saxon roots. 

Notns in 
ment and 
tion both 
concrete, 

and ab- 
stract. 

« Alley” is formed from the French ver» aller, to go, 
meaning a sort of passage. “ View” is from vil, the 
past participle of the verb voir, to see, and signifies 
something seen. ‘“ Destiny,” une chose destinée. The 
derivation of all these words is sufficiently obvious. — 

Mr Tooke has with great ability traced to a similar 
origin many English nouns in which it was not former- 
ly suspected. “Spot” he derives from the verb spit, 
of which he considers it as the past participle. The 
noun “ gate,” from the verb go, or gae; ‘“‘ road,” from 
the verb ride, signifying a place that has been rode upon: 
** Head,” according to him, is from heav.ed, and means 
a part elevated, ‘ Heaven’? is from the same verb, 
and similar in its original meaning, though different in 
its application. A “ flood” is something which has 
flowed. “ Bread’? is grain which, in one step of its 
preparation for food, has been brayed. ‘ Weft” is the 
past participle of the verb weave. The “ haft” of a tool 
is the part hav'd. -A “hilt” isa part held. ‘“ Brood, 
breed, and brat,” are from the Saxon verb bredan, to che- 
rish. ‘ Hand” from hentan, to lay hold of. “ Faug” 
and “ finger,” from jfingaz, to take. “ Truth’ comes 
from the verb to frue, and signifies that which a man 
tru-eth, or believeth. ‘‘ Birth” is that which bear-eth : 
** Growth” that which grow-eth : “ Wealth” that which 
weal-eth: ** Earth,” that which a man -ear-eth or 
plougheth. 

Some of Mr Tooke’s etymologies, tending to the il- 
lustration of the same general remark, have been dis- 
puted; but the etymologies substituted on these oc- 
casions generally turn out to be of a similar nature, de- 
riving the names of substances from verbs of motion. 
When a concrete noun is intended to convey the im- 

pression of a connection betwixt an object and any vo- 
luntary human act, the etymology is for the most part 
intentionally obvious. Thus from the verb command 
we have the noun “ commandment,” for a sentence 
employed in commanding. From accompany we have 
«accompaniment ;” from judge “ judgment,” or opi- 
nion ; from invest “ investment.” A great number of 
nouns of this description derived from Latin verbs, ter- 
minate in tion ; as “fraction, sanction, conflagration, 
collision.” Some terminate in ance or ence ; as “resist- 
ance, inheritance, science, prudence.” We have others 
from the same language with different terminations; as 
* lecture,” from legere toread. From the English verb 
know, we have the noun ‘‘ knowledge.”” Sometimes 
nouns are formed, by adding to a verb the termination 
ing, as. landing’’ from land, and “ fighting” from fight. 
Sometimes the use of the word as a noun is not indica- 
ted by any particular sign, but merely by the scope of 
the sentence. The words “ love,” “ fight,” “ stand,” 
** fold,” <« tie,’? * fly,”? “ escape,” are used both as 
nouns and as verbs. 

Nouns of a similar structure, and sometimes the 
very same nouns, are used to express the abstract ideas 
comprehended in verbs. ‘ Government” expresses ei- 
ther the abstract idea of the act of governing, or the 
concrete ideas of a particular instance in which this act 
is ‘exercised, as “ the British, the American, and the 
Turkish governments.”. Even the more general express 
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sion “‘a go ernment,” is concrete, while “ government” Unie 
is abstract. A similar two-fold application may be made Grar 
of the nouns “ reflection,” * melee ann tictieaae: - 
m oP se pleasure,” “ love,” “ decision,” se repetition 29 n s 

We may speak of “ love” in general as an affection of the 
mind ; or, a swain, in speaking of his mistress, may call 
her “ his love.” We may speak of “judgment” and 
** reflection” as faculties of mind, or we may call the 
sentiments resulting from their employment, .* judgs 
ments’’ and “reflections.” — It was, at one time, com- 
mon in our language to. employ different forms of the 
word on these two oecasions.. We had, for example 
« excellence” and “ dependence” in) the abstract ; 
“ excellency” and “ dependency” in the concrete.’ - 
Many nouns, beth concrete and abstract, are derived Deriv 

from adjectives. Instances of concrete nouns of this from 
origin, we have in the word “ white,” for the white of "Y* 
an egg, and.in the appellation “ black, or negro,” for a 
man of a black complexion. On the same. principle, 
articles of merchandise are called “ goods.”. Regiments 
are distinguished by, the designations of ‘* the blues,” 
“the buffs,” or “ the greys ;” and showy iS are 
denominated ‘beaux and belles.” These words denote 
collections of ideas, or qualities, each under a designa- 
tion borrowed irom one of the most conspicuous. Hence 
they are described by Mr Tooke as specimens of sub- 
audition, one quality beiag mentioned, and the rest 
which form the individual undertinal dorm ot 

Many of them approach in their nature mo-= 
logy eet eb are derived from verbs by vi em 
through the medium of the participle, a part of 
resembling in some respects. the adjective, and often 
considered by grammarians as in no respect different 
from it, ; L cnn 

Abstract nouns also, or the names of single qualities, 
are derived from adjectives. This is done in our lan- 
guage by the addition of the termination ness as in 
« goodness,’’ ‘ whiteness,” ‘ brightness,” ‘* redness.” 
Whether or not this termination is originally the same 
with the French word ez, signifying nose, and with the 
termination “ ness,” as applied to projecting points of 
land in such proper names as ‘‘ Inverness” and “ Sheer= _ 
ness,” we. shall not stop to inquire. Whatever is its 
derivation, it has the same meaning with the word 
“ quality.” . Whether it was, at any former period, a 
separate word under a different extent of application, 
is a question of inferior importance. A termination 
regularly used as a sign has all the distinctness of a se- 
parate word, though written more close to another con- 
nected sign, and sometimes involving a greater rapi- 
dity of pronunciation. + ‘ 

Abstract nouns derived from adjectives belonging to 
other languages are various ; some terminating in (ude, 
as “ gratitude,” “ magnitude ;” others in ¢y, as “purity,” © 
« propriety ;” or in ence, as “prudence,” “ science,” and 
“ patience.” ‘ 

Some abstract nouns are derived from compound ad- 
jectives owing their origin to previously existing nouns, 
“« Loveliness” is ‘derived from the adjective “ lovely,” 
which comes from the noun * love.” | We have, in. like 
manner, “ faith, faithful, faithfulness ;” “ boy, boyish, 
boyishness,” and many other exemplifications. Ms ; 

Sometimes an abstract is derived from a concrete Abstr 
noun, by means of a termination, as “ boyhood” from baa: ; 
« boy,” and “ neighbourhood” from * neighbour.” ceil 

Nouns originally abstract are often applied as con- . 
cretes. A female possessed of the qualification of beau~ Abstra 
ty, is called “a beauty ;” a person of a strange charac- lr: 
ter, “an oddity ;” and a curious object, “ a.curiosity.” + cretes, 



, while the « qualities are under- 
these nouns are concrete. Mr Tooke does 

ifference betwixt these and the 

aes than it would have been in the word providens, 
af such 
‘He probably considered it as a mode of contriving a 
word capable of being adapted to every example in which 
the property denoted is found, But the opinion of this 

- author is not stated with the explicitness is to cag 
gularity and its importance. e must confess that it 
seems to us totally unfounded. 
_. We have already observed that it is in our power to 
make single qualities the principal objects of thought, 
and that ar geenter diffi exists in thinking of them 
exclusively than in making the idea represented by a 
proper name, at any time, the full and only object of 

appears in itself fanciful. Nouns in antia and entia 
are the only ones which give it any shadow of counte- 
nance. The genius of the Latin la does not in- 
cline to the use of other neuter plurals as names for se- 

arate qualities. In English, indeed, we say, “ the agree- 
ie,” «the picturesque,”.‘* the sublime,” “ the beau- 
tiful,”. instead ‘of “ agreeableness,”  picturesqueness,”’ 
« sublimity,” and “beauty.” We also adopt the Latin 

_. expression from Horace, “ the ufile” and « the dulce.” 
_. But whatever the etymology of the nouns called ab- 

' stract may be, the manner of their signification is that 
~~ which we have already stated. ' 

it Be Mp ee key} 
' ts * De ‘ Y 

Sect. V. The choice of Designations, and the nature 
; of the Pronoun, 

_.. WHEN a compound object is designated by a noun 
ne Which expresses one of its — with a subaudition 

. ofthe rest, there is evidently no reason why the same 
_quality should always be selected for adesignation. Eve- 
ry such object resembles in some one quality a number 
of others, and admits of being placed in the same class 
with them. In a different quality it resembles a diffe- 

» rent set of objects. Hence it may receive various ge- 
. neral designations.. The choice which we at any time 

|» make of a designation for it depends on the design 
~ which we have in view in distinguishing it from others. 
i = The same human being may be called “a man,” 
i. an gir “a —. “a negro,” or “a fool ;” or 
he may be designated some occasional temporary 

pS Scr tance; homey be called « a debtor,” “a creditor,” 
_ a patient,” “a culprit,” or ‘* a witness.” In using an 
apae these terms, we wish to call into view ne wing 

| _ same individual, with all the parts and qualities essential 
ee | but designated by one of these as the most appro- 
priate to the point of view in which the tenor of our dis- 

" 

a word had been used for “a provident person.” - 

thought. The etymology here advanced by Mr Tooke - 
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‘course leads us to represent him. Those who regard his Universal 
proper name as his chief tion will consider the Grammar. 
others as occasional substitutes for it. But even thatname 
may be common to him with some other men. If he 
has two names, (which is the case with Europeans,) a 

sonal and a family name, he will have one of these 
an common with several other persons, anc the other in 
common with a different number ; and it is by the com~- 
bination of the two that he is distinguished, But this 
very combination may happen, in somé instances, 
to be applicable to another person equally well known 
to us. e must then add a third mark of distinction, 
such as one depending on differences of age, oe 
or profession. Any designation becomes complete 
distinctive or not according to the occasion on which 
it is employed. It is probably most accurate not to 
consider one as substituted for another, but to consider 
each as rendered proper on particular occasions, when 
a complete and interesting distinction is thus formed. 

These considerations will lead us, by a direct road, The pro- 
to a proper estimate of the personal pronoun, which °° ** 
many grammarians have reckoned a separate of pare sy , 
speech, and have defined to be “a word that is used for one, 
instead of a noun.” Its whole office is to point out 
an individual by an occasional mark which distin- 
guishes him completely from all others. It is often 
shorter than the name of the individual, and this seems 
to have led some to conceive that it is contrived for the 
purpose of abbreviating discourse. But it does more 
‘than this ; it points out the person referred to in the 
most interesting temporary relation. 

The first personal pronoun J, denotes “the im- Meaning of 
mediate speaker” as distinguished from others by this the first and 
circumstance in preference to any other character that bce Rete 
he may bear. The second denotes * the party ad- ot 
etn! as characterised by the ear circumstance 
of his being addressed. This character is preferred 
to any other that he may bear, as distinguishing 
him from other persons. The third personal pro- Rrroneous 
noun has been erroneously defined to be a mere nega~ description 
tion of the other'two. This is not implied in it. When of the third. 
Cesar, describing his own actions in his Commentaries, 
uses the third person, sometimesemploying hisownname, 
at other times i//e, he shews that these designations are 
applicable to the n who speaks or writes, as well as 
‘to others, although it is most natural for all men to use 
peculiar words for themselves as speakers. Among some 
nations it is considered as treating the person ad- 
dressed more delicately, and tending less to look him 
out of countenance, to call him /e than thou. The Ita- 
lians say, Come sta, literally, “ How does he do,” instead 
of, Come state, “ How do you do ;” and the French, in 
like manner, say, Monsieur comment se porte-t-il. Arustic 
girl in this country meeting a familiar friend, says, with 
a kind of mirthful respect, « Where is she going ?” for 
«Where are you going?” It is also to be remarked, 
that a mere negation of the circumstance of being either 
the speaker or the person addressed would never afford 
a'sufficiently distinctive character, and therefore could 
be of no use as a designation. The real office of the Its real 
third personal pronoun is to designate an individual by office. 
the circumstance of * having been lately mentioned,” or 
« much nearer to the thoughts both of the speaker 
and the hearer than any other who could, on that 
occasion, be referred to by a similar circumstance.” 
It is thus sufficiently distinctive at the moment to pre- 
vent ambiguity. ; 

To have a closer illustration of the nature of the pro- 
noub, we may observe that some designations are much 
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more durable than others. The designations ‘ man,” 
« king,” “Dane,” “Indian,” “sailor,’” “ soldier,” are of 

a permanent nature. Some are founded on more li- 

mited external relations, and are seldom used with 

ropriety except in i connections, as “ father,” 

« brother,” friend,” “enemy.” These generally re- 

uire mention to be made of the object to which the in- 

dividual bears this particular relation. Others are mere- 
ly temporary and occasional, as “ plaintiff,” «< de- 

fendant,” ‘ speaker,” ‘ hearer,’ ‘ buyer,” ‘ seller,” 

«« assistant,” “ opponent.” All these words are used 

on particular occasions with as great propriety as the 

names, or any other designations of the persons spoken 

of. Of this last occasional kind are the words called 

personal pronouns. They distinguish individuals by the 

temporary characteristics now enumerated. 
What then has led grammarians to assign to these 

words a separate place in language under the name of 

pronouns, and to deseribe them as possessing the pecu- 

liar character of being the substitutes of nouns ?—The 

only cireumstances in which they differ from other ap- 

ellations are, that they are shorter and more familiar. 

heir shortness has probably made them appear unique, 

and their familiar recurrence has made them appear of 

‘peculiar importance. The frequency of their use, though 

worthy of attention, is a quality attached to words 

in various gradations. In this instance we have per- 
haps the aemé of frequency, because the pronouns are 

founded on the pet circumstance of the rhe pei 3 

. Language always implies a speaker, who to 

himself saiptart important, and a person addressed, who, 

in order to be operated on with advantage, has.a pro- 
minent interest assigned to him in our discourse. 

It is probable that pronouns are of very early origin. 
Attempts have been made to trace the etymology of the 
first and second in some languages to a word signifying 
the hand, or some other object near and inseparable. It 

is sufficiently natural to suppose that persons who have 
words to represent such objects, and no personal pro- . 
nouns, might resort to such expedients, But it is equal- 
ly supposable that certain sounds might, in the ve 
fisst instance, be applied to this use, om the same arbi- 

ich must have regulated the pristine 
application of the greater part of articulate sounds. 

If no pronouns were in use, a speaker would proba- 
ably point to his own body in speaking of himself; and 
to that of the person addressed in speaking of him. On 
this account some philosophers have considered it as 
the peculiar nature of the pronouns to be “ substitutes 
for that pantomimical act.” But the act of pointing is 
also used in designating other objects that are present- 
ed, especially if the speaker and hearer have no lan- 
guage in common. 

The personal pronouns combine a great degree of 
generality in their use with a well-marked particula- 
rity in the instances of their application. _The word I 
may be applied to any person, but only by one speak- 
er, viz. that person himself. The quarter from which 
the sound proceeds determines its exact application. 
In the same manner you may be applied to any one 
individual, but only when the werds are particularly 
addressed to him, and this circumstance gives us on 
every occasion an unerring indication of its use. He 
may be applied to any man, she to any woman, it to 
any thing, and by any individual. But they imply no 
reference to the present use of language. They im- 
ply some previous mention of the object ‘referred to, 
and this must be well understood in order that'their 
particular application may become intelligible. They 

3 
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have exactly the same meaning with the word « fore- 

id.” Some assistance is given towards the 1 & 
understanding of their application by distinction toute ’ 
ed on 7 lity print Pepe ‘is Ai tin 

i e ali by the absence of personality ; 
he from she by the circumstance of sex. ARS ne 

The term pronoun, as used by” s, is ony 
the whole productive of eonfusion and ambiguity. It of 
is extended to some adjectives, which are Ai pr 
minal adjectives, or adjective pronouns. Suc “ge 

ish. The 
with word “other” has evidently the same meaning with — 

« different,” althoagh neither the’ English word “diffe 
rent” nor the Latin word diversus is ever included in the — 
list of ptonouns. but Siete: 

Secr. VI. Genders: 

a followin: deseo s of ve we 
consider some prevailing marks which accompany the 
application of the noun, and which adapt it mp the 
lar purposes. Pea ’ Wik + ‘ 
_ As our own species comprehends the most interest- D 
ing subjects of discourse, any common print vit ong of 
among them appear worthy of being pointed out. ~ 
situation of the two sexes in society, and their general ~ 
habit and nee, afford the most remarkable dis. _ 
tinction, and the implication of this naturally accom. 
panies the mention of individuals. Even when it would. 
not be sufficiently interesting to be mentioned, provic 
a word were required forthe purpose, it 
sufficiently i tant ‘to determine some part ot the 
names by which are designated. The Greeks 
and Romans effected this by differences of termination, — 
The English has current names ¢ 
sivély applicable to a particular sex. lar differenc 
are im ed in the names given to domestic animals, 
romtites to animals of other Kd, Rees Aird 

ut as not always stopped at this reason* some 
able polite? he active ington of those by whom guag. 
it has been modified have, vague ies, 
bed sex to objects destitute of it. In Greek, Latin, ° 
and French, this is done in very numerous instances, *P2" 
In French, the genders of nouns are not easily distin- — 
guished by their terminations, yet a particular gender 
is uniformly attached to each, and tes the termi- 
nation given to every adjective agreeing with the noun, 
The @etails of the genders must therefore be studied 
every person who wishes to speak the language wi 
sufficient accuracy to preserve him from ridicule. These _ 
circumstances render that language of difficult acquisi- — 
tion. fi 

In the Hebrew, Italian, Spanish, and French lan-~ 
guages, there is no neuter form, so that every object 
must, in the syntax of words, be either masculine or 
feminine. fer s/s AU eE, ae 

Attempts have been made to account for this preva- spec 
lent arrangement, which appears in itself’ so absurd. tions 
But no explanation has been given that is <itanee : 
steady in its application to afford material assistance in *°,’ 

- 

ov 

Se 

facilitating the acquisition of any 
objects which are masculine in one 
nine in a second, and neuter in a third. 
jects of the same kind, and even nouns that are synony-— 
mous, differ in their gender in the esi “Those — 
who take plessure in tracing these whimsical proceed= 
ings in the formation of language, will find some ingeni- it 
ous remarks on the subject in Harris's Hermes, and 
Tooke’s Diversions of Purley’ ey ; 

ih 

t 
; 



English, the Persian, and the Bengalese langua- 
free from the embarrassments of arbitrary gen-~ 
in English, indeed, a few objects destitute of sex 
p ogy applied to them borrowed from 

Th ti 

; 

ve a phra 
¥€ sexual distinctions. But this is on rare occasions ; and, 
* as no marks of gender are attached to our adjectives, the 
g tthe mae now stated does not occur. The whole 

the use of the personal pronouns he and she. This a 
plication of words denoting sex only partakes of the 
nature of poetical personification. _ It does not consist in 

such an adherence to gender as affords a basis for 
_ “grammatical rules. ‘The sun is called he on the same 

+ principle on which we might compare that luminary to 
_ a king, for the splendour which surrounds him; to 

the cherishing father of a family ; or to a presiding 
mind, by which extensive systems are regulated. The 

moon is called she, on the same principle on which it 
might be compared to an eminent female who does not 
overawe by an oppressive effulgence, but diffuses a mild 
radiance, productive of a gentle pleasure. 

Ma i 
Sect. VII. Number. 

_. Tirar accident of nouns which we call number is a 
i- sign for representing the exemplification of a general 
ed in more than one individvad. It does not apply to 

* names. A proper name is in its nature descrip- 
tive of only one object, and therefore essentially singu- 

lar. As soon as it becomes susceptible of plurality, as 
. when we speak of the twelve Cesars, or the seven 

_ Jameses, it ceases to be a proper name. Spain is the 
ts proper name of a country, and Spaniard has by some 

ians been called the te bee we of a people ; 
} Fut the latter is a generic word characterizing any one 

___ of'a great number of persons by their connection with 
_ Spain. When a name is applicable to two individuals, 
these are to be considered as constituting a limited 

nus. This. circumstance may not depend on any in- 
_ herent character, but may be an accident occurring 

___ in the transference of proper names. The name is ori- 
ginally intended, in both instances of its application, to 

a: completely adequate to distinguish an individual 
- from all those with whom he might have been confound- 
ed. But, when the two individuals chance to meet in 

the same place, or to be mentioned near to one another 
in discourse, they must be distinguished. If the name 
of both is Scipio, they are to be considered as a genus 
coinciding in this trivial circumstance of their history, 
that they have received the same name. ; 

nouns Some nouns which are general in their acceptation 
frsin- do not admit of a plural, because the objects which they 
H80r gi ify are not-permanently portioned into individuals. 

Bs This is the case with nouns which express such plastic 
| materials as are capable of being easily arranged in 
~ pieces of any form or size. We have examples of it 

in the names of the different metals, as “ gold,” “ silver,” 
~ iron,” and “ brass,” words which are never used in the 

plural. The plural word “irons” is not applied to 
ieces of the metal, but to instruments formed of it. 

e noun “ stone” is also the name of a material of which 
variously shaped objects may be formed; yet it has a 

ural in frequent use, because nature divides it into 
nah which are not easily reunited so as to become 
homogeneous. These objects have therefore more of 
the character of permanent individuals. ‘Such words as 
‘ ,’** silver,” “ clay,” “ dough,” may be said to have 

x singular nor plural, and to be entirely indepen- 
dent of number. We cannot prefix to them the word a, 

ifference in the adaptation of other words consists in 
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which is the sign of the singular, with arly greater pro. Universit 
priety than we can invest them with the plural form. — Grammar. 
‘In most languages, nouns receive alterations in their “VY” 

spelling for the expression of plurality. These some Etymolo- 
times consist in the addition of a letter or a syllable, si¢# of the 
sometimes in the substitution of one for another, Such em sad 
alterations, however, are not absolutelynecessary. Num- ~~ 
ber might be pointed out by separate words, or might 
be inferred from the connection. . Many English words 
have no distinction betwixt their use in the singular 
and in the:plural, such as “ sheep,’’ “ grouse,” and 
deer.” Some Latin words are the same in singular 
as in the plural in’ one or more of their cases. Fructus 
signifies “ fruit” or “ fruits.” Res,“ thing’? or “ things.” 

It:is not easy to discover by what circumstances a 
community, during the formation of its language, has 
been influenced in choosing its mode of expressing plu- 
rality. «Some grammarians have thought that much 
satisfaction would be obtained if we could always trace 
the plural termination to some separate word signifying 
a. collection. The addition of a term of this sort is the 
mode of expressing plurality in the Bengalese language. In Benga- 
Projaa signifies a peasant, lok people: and projaa-lok \ese. 
signifies peasants. The authors of Rees’s Cyc ypredia "Hypotheti- 
derive the plural sign in Greek, Latin, and the origin 
modern languages of Europe, from a word in the He- pe ong oe 
brew language parr, which signifies multitude. They brew and 
suppose that this word was at first subjoined to the its dialects. 
singular word, and that afterwards, for the sake of 
brevity, the Hebrews designated plurality by retaining 
only onevof the letters, m; the Chaldeans, Syrians, and 
others, by retaining the n. Thus the plural was in 
Hebrew -~im, in Chaldean -in, in Arabic-o0on, and in Per- 
sian-aan. This theory further supposes the letters x and 
sto have had the same origin, The Chaldean -in, there- 
fore, is supposed to have become -es in the formation of In Greek, 
many Greek and Latin plurals. From the same source } atin, and 
they even wish to derive the s which forms the plural P°'* "0" 
terminations in English and French ; while the Italian cade E 
language’is considered as following in allnouns the and» °° ~ 
logy of the second declension of the Latin by adopting 
the terminating vowel 7. ‘The same authors might have 
added, that this ¢ of the Latin and Italian is the vowel 
letter of the Hebrew’ plural im, (t>',).. This vowel does 
not, indeed, happen to belong to the independent word 
yar, which they consider as giving origin to the plural 
sign; but we find it used in Hebrew not only along 
with the letter m fora familiar sign of plurality, but also 
by itself (’.) And it was sufficiently natural that a 
language derived from the Hebrew should adopt this 
plural sign. , 

This whole style of etymology, however, is question- Estimate 
able. It has indeed the authority of Horne Tooke’s of such hy- 
approbation. One great principle of that author was, potheses. 
that terminations were origina!ly separate words ;. and 
another principle was, that the alterations which take 
place in the progress of language have an abbreviating 
tendency. ‘But terminations ought to be considered as 
equally independent signs in this form as if they were 
separate words; and when any idea is of perpetual oc- 
currence in language, as that of plurality is, it is na« 
tural to expect that the sign used for expressing it 
should be originally brief. signe however, are often 
changed. With some people, the mere circumstance of 
being long familiar renders both words and termina~ 
tions of words apparently stale, and they apply them~ 
selves to the contrivarice of others in their stead. These 
others are’ generally derived from sounds previously 
used for ideas somewhat akin. 
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- The English plural termination may, we think, be 

th greater probability, as well as greater beau- 
ty, to a later origin than that now mentioned. Our 
terminating s seems to have arisen from a syllable 

the English. which was once applied to signify a more extensive mo- 
plaral in s. difiecation of the uses of the noun, and was gradually va- 

ried, in the improvement of our language, for the pur- 
poses of more precise distinction. It was anciently the 
syllablezs. ‘ Towns,” the plural of town, was toun-is. 
The same syllable was also used for what we call a ge- 
nitive. “ Father’s” was facher-is, or fader-is. It is only 
among those who are inordinately attached to the pre- 
sent habitudes of our language that the termination is, 
in these two applications, ill be considered as neces- 
sarily of different origin. The sign for the genitive 
and that for the plural are only different exemplifica- 
tions of one sign which in its meaning includes both. 
It was simply a term of relation synonymous with the 
/English preposition “ of,” i. e. “ with respect to.’ 
«« Bees,” for example, signifies relating to the bee ; 
** bees wax,” wax connected with the bee ; “two bees,” 
a repetition or doubling with respect to the bee. “Scot,” 
is a designation for a native of a particular country. 
* Scotis,” or “ Scots,’’ means relating to such a native. 
Two individuals are ‘* two Scots ;”.a “* Scotswoman,” a 
woman relating to Scot ; and, in the same manner, the 
word might be used in such phrases as, ‘“ the Scots 
court,” “ Scots customs,” “ a Scots dress.’? The mean- 
ing of the letter s in these different instances is not dif- 
ferent: it is only general; and, therefore, susceptible 
of different specific applications. Any particularity in 
the application intended was, in the first instance, left to 
be inferred from the connection ; and, afterwards, some 
slight differences in its orthography, pronunciation, or 
both, were adopted, and appropriated to the different ap- 
plications. We have “ Scot’s” for the genitive ; ‘‘ Scot- 
tish,” or “Scotch,” for the descriptive adjective ; while 
* Scots,” if used at all, is restricted to the plural. 

This derivation of the English plural from a more 
general modification of the noun will acquire confirma- 
tion when we reflect that, in spite of the strictness of 
formal grammatical rules respecting the plural number, 
we often use the same form of the noun which denotes 
plurality, on different other occasions.” We speak, for 
example, of introducing a knife “lengthways,’’ though 
the way is only one. “ Edgeways” is used in» the 
same manner. The word “ otherways,” now changed 
to ‘ otherwise,” is a similar example. ‘ Sides fore- 
most” is a common provincial phrase in some parts of 
England. We pee of going “ up stairs” or “ down 
stairs” where there is only one stair, meaning up or 
down with respect to stair. Some of the English even 
speak of going. “ up streets”? and “ down streets.” A 
boy in tossing a halfpenny calls “ heads or tails,’ 
though it has only one head and one tail. If to the 
question, “ Have you any pens?” a person should re- 
ply; “yes I have one;’’ the answer would be con- 
demned by some as ungrammatical, because one pen is 
not plural, and a person who has only one cannot be said 
to have ‘ pens.” Yet we have'a constant tendency to this 
mode of speaking. Common sense, adhering tothe power- 
ful analogies of language, bears down the authority of for- 
malizing systems, even in cases in which she doesnot pos- 
sess sufficient dialectic knowledge to vindicate her.pro- 
ceedings. The word « pens” in this instance is merely 
general. _It is independent of all ideas of number. _ It is 
no more restricted to plurality, so as to exclude the. - 
singular, than it is restricted to two, four, or any par- 
ticular number. Had the word.“ pen” been used inthe 

1 ; 
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question now alluded to,it would have beet raid y 

as exclusively si r. But it was necessary to use ¢ 
one of these tins vA ate mae see {0 fepresent 
the genus independently of number. To prohibit the — 
employment ot cny-feniaich teal iataeeeiaad 
general, would imply an extreme obstinacy of artificia 
regulation in no degree conducive to accuracy. het 
want ofa separate form pian ect plication o 
the noun, independently of *, SOF gives’ 
rise to the following awkward cireumlocutions in pro. — 
clamations and jegal writings: “If any person or 
sons shall transgress in the manner ebdecetiten, fro R: 
they shall be subjected to the following punishments.” 

Another English plural: is ‘formed by means of the py, 
termination en as in oxen. Such plurals were muchine 
more common ata remote period-of the English lan 
guage. Housen, for example, was used for “houses.” 
They abound in the modern German, which owes: 
them to the same source. This syllable, like the one 
already mentioned, was originally of a more: ) 
application, signifying “ of or relating to.” The 
plication of it which is most abundantly Ta orig <y , 
English is for the descriptive adjective, as “ wooden, 
earthen, golden,” words the same in meaning with the 
phrases “ of wood, of earth, of gold.’” The old. 
language was little varied in its modifications. _ The syl- 
lables is and en both expressed the general circum-. 
stance of relation betwixt the idea expressed by 
noun to which they were ‘attached and some 
They were applied indiscriminately to relations -of — 
every kind, and the occasions of discourse were trust. / 
ed to for the suggestion of particular ideas, A desire 
of improving | e danguage amidst, the multiplicity of 
relative ideas which arose from intellectual impro’ , 
led our ancestors to appropriate one termination 
one subdivision of that general meaning, as well-as to. 
produce a still greater particularity, by varying the’ 
modes of writing the termination. The English thus 
made a nearer approach to the-copious and refined lan-, 
guages of classical antiquity... The final s and the ter- — 
mination en came to signify important distinctions, 
en being used to form the descriptive adjective, and s 
for expressing various relations, including that of plus 
rality. Wooden is the adjective: woods. is the plural. 
The word, ox is an instance in which the en is retained. 
as the plural sign, and the zs (in.oxis written ox’s)is the 
genitive., We say a ‘drove of oxen” for the plural: 
“an ox's gall” for the genitive. Here we havea specimen. 
of the simple but effectual expedients towhich mankind, — 
so readily recur in order to express the varieties of 
their thoughts... . ‘ p (A 

Seon. VIL. Cases. 

Cases are changes.of form to which nouns are sub- y 
jected for the purpose of denoting ,annexation. Some coun 
of them are more general than others. (The marks of ¢ 
annexation are external to the name of the object, and) 
might therefore be expressed by separate words. But. 
they are often attached to the name in the form.of ter- 
minations. This circumstance, though. not: affecting 
their meaning, occasions a_ particularity, of aspect in 
certain languages in a written state, by, abridging the 
number of words, and also a particularity of sound. 
wen a Janguage is spoken, because a termination is 

ced after the name of the object, but a preposition 
yefore it. The cases: often ol I Sg s0- 
general and so evanescent, steyeneegeree word to rex. 

present them has ever been used. On this account, it 



is CO ient, even in a philosophical treatise, to con- 
poem them in conjunction with the noun. 

"i. Lhe Nomynative has been represented by some as 
oF ing nothing more than the name of the idea ex- 
ene any noun, and therefore the least complex of 
_theeases. But it always has a reference to a verb, and 
this verb for the most part follows it in the same sen- 
tence. It often that, compared to the other ca- 

_. ses, it is short, that the others are distinguished by 
__. the addition of one or more syllables. Of this we have 

instances in the Latin nouns wr and sermo. But it more 
frequently that the nominative has a peculiar 
termination, that in the formation of the other cases 
this is left out, and its place supplied by different termi- 
mations affixed to the radical letters. The radical letters 
of dominus are domin-, and the -us is as much a sepa- 

_ fate sign as the -7, -0, -wm, -e, -orum, -os, and -is, which 
_ form the other cases. D: minus is therefore something 
more —— name and i object. ~f pe pete con- 

if trary tot analogy nguage, the opera- 

tions: of the human pce tie the least correct, to 
‘uppose that the syllable -us has no original meaning. 
We may pronounce it a superfluity, if the definite ap- 
plication of the noun which it expresses can be under- 
stood without it. Yet we have no right, on this ac- 
count, to pronounce it destitute of meaning, It is in 
fact a sign of connection with another word of definite 
character and use, the verb. 
We have farther to observe, that the nominative 
gives the noun a hi rank in a sentence than the 
other cases, It differs from them in a manner nearly 
resembling that in which the noun differs from the 
other parts of speech, It expresses the central or focal 
idea, to the description of which the other words in a 
sentence, including the other parts of speech and nouns 
in the other cases, are subordinate. 

The sentences which may open exceptions to this 
doctrine are very numerous. This is occasioned by 

pursuit of that variety which gives ele- 
gance to language, and by the presence of other cir- 
cumstances which preserve the importance due to the 
leading subject of discourse.. By some writers the hero 
_of a biographical narrative is mentioned in the nomi- 
ative case more uniformly than by others; but by none 
is such a rule invariably followed. Suetonius probably 
follows it as often as any writer, and thus gives his 
biographical delineations a more concentrated force. 
Yet this author, in relating the death of Julius Czsar, 
introduces the persons by whom he was killed in the 
nominative case in preference to Cesar himself, thus 
making them apparently the most important subjects for 
atime. AssipENTEM ConsPIRATI specie officii circumste- 
terunt : illicoque Cimber TuLiis, gui pyimas partes sus- 
ceperat, quasi aliquid rogaturus, propius accesstt: renuen- 
tigue et gestu in aliud tem) us differenti. ab utroque humero 

appreheniitt, deinde clamantem; ‘‘ Ista quidem vis 
ALTER Cassivs adversum vu/nerat paulum infra 

‘ The conspirators, under pretence o' shewing 
* Czesar respect, stood up around him as he sat. Then 
€ Cimber Tullius, who had undertaken to commence the 
* deed, nearer to him, with the apparent de- 
‘ sign of meking some request. As soon as he observed 
‘that Cassar, by a wave of hishand, declined conversation, 

_ and put him off till a future time, hedaid hold of him by 
* the tega on both shoulders, an act which made Caesar ex- 
‘claim, “ This isdownright force.”. At that instant one 

_ fofthe Cassii wounds Ceesarin the neck.’ In the relation 
of these circumstancesCasarmight bave been mentioned 
in the nominative case, thus: ‘Cesar was surrounded by 
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‘ the conspirators affecting to pay him respect, was ap- Universt 
* proached by theirchiefCimber Tullius, whopretended to Gramm, 
‘make some request, and, on waving his advances, was “~ Y~~ 
‘ seized by the toga on both shoulders; but as he exclaim- 
‘ed, This is downright force,” he received a direct thrust 
‘ of a mortal weapon from the hand of one of the Cassii.’ 
This mode of writing would keep the mind of the read- 
er more constantly fixed on the person who is the chief 
subject of the narrative as a whole; but it would ofter 
render language insupportably monotonous, The au- 
thor, therefore, relieves the attention of his readers, by 
assigning in some of his details a subordinate place to 
the ponepel personage. His importance is always 
maintained by the ultimate tendency of the narra- 
tive, as well as by the advantage of being more frequent= 
ly than any other subject mentioned in the nominative. 
After the historian has, in the manner now described, 
varied the current of his language, he is enabled, with 
gracefulness as well as force, to introduce the chief 
subject in that mode of diction in which he will hold, 
by means of the nominative case, the most dignified 
rank in the sentence. After these details of the con- 
duet of the conspirators, Suetonius thus proceeds : 
Casar Cassii brachinm arreplum graphio trajeecit : 
conatusque prosilire alio vulnere tardaius est. Utque 
animadvertit undique se strictis pugionibus peti, toga ca~ 
put oiwolvit : simul sinistra manu sinum ad una crura 
deduct, quo honestius cadrret. Atque its tribus et vigin 
ti plagis confossus est ; uno modo ad primum rctum gemuit, 
sine voce edito. ‘ Caesar seized the arm of Cassius, pier- 
‘ced it with his writing style, then endeavoured to rush 
‘forward, but was prevented by another wound. Find- 
‘ing himself sad in every direction with drawn 
‘ swords, he covered his head with his toga, and, in or- 
‘der that he might fall with the greater decency, drew 
‘the “P of it with his left hand over his limbs. Thug 
‘he fell, stabbed with twenty-three wounds. He emit- 
‘ted a single groan when he received the first ; but met 
‘his fate without uttering a word.’ The peculiar pro- 
priety and force of these latter sentences, and a slight 
character of inv: rsion of which we are sensible in read- 
ing those which precede them, are proofs of the superior 
rank of the nominative case. 

The Vocative case, or that which is used in naming The Voea- 
the person addressed, comes next in order, not merely tive. 
from its frequent coincidence in form with the nomina- 
tive, but trom its being probably of earlier origin in 
the proper names of persons than any other form 
of the noun. It is peculiar to nouns which designate !* eatly 

, because it applies only to beings capable of 
Serine what is said. In these, however, it seems to be 

rior in the order of nature tothe nominative. The 
tin vocative, wherever it differs from the nomi- 

native, inclines to. greater brevity. Virgilius was ad- 
dressed Virgili, Minuttus, Minuti, Dominus, Domine, 
and Filius, Fili, In this characteristic the vocative case 
of the noun resembles the imperative of the verb. Be- 
ing the earliest use of the word, it is its shortest form. 
When we enter on the consideration of the Gen:live, 

Accusative, and Dative eases, especially the two last, it 
is found difficult to assign to each an invariable mean- 
ing, however general. In icular phrases their uses 
are steady ; but no principle strictly universal seems to The ote 
-regulate their application. The most comprehensive that 
we ean adopt is found liable to exceptions. The most 
likely way to discover their original mieaning is to ob- 
serve the prevailing application of each, and also to en- 
quire if there is any circumstance of application, how- 
ever limited, which is peculiar to one, 11 is thus also 

3F 
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Universal that we shall be most likely to trace thespecies of idiom 
Grammar. which has given origin to such exceptions as occur. Some 

have proceeded ina contrary direction. They have first 
attached to the particular case a plausible general mean- 
ing, and then exerted their ingenuity to show that this 
meaning would be found applicable to instances which 
at first appeared most distant from it. But these modes 
of explanation might easily be applied to account for 
any possible substitution of one case for another, and 
therefore are erroneously considered as illustrations of a 
principle, while they are exceptions toa rule. ‘ 

It has been common to consider the different cases as 
intended to express different sorts of ideas, or different 
relations existing betwixt the objects named. On ma- 
ture reflection, we find it more conformable to the gene- 
ral aspect of the facts, toconsider them asreferring rather 
to the different parts of speech with which the noun is 
connected, and the different degrees of importance which 
are assigned to the idea in the present use of language. 
These circumstances may sometimes arise out of perma- 
nent relations ; but this does not uniformly take place, 
and therefore the cases do not depend on them. This 
opinion derives presumptive evidence from the illus- 
trations already given of the nominative and the voca- 
tive. 

Our attention will be chiefly directed to cases as ex- 
emplified in the Latin and English languages. The 
Greek cases follow different rules, a comparison of 
which with those of the Latin language might suggest 
some interesting conjectures respecting their original 
uses ; but they would lead us into details too exten- 
sive for the limits of this article. The Latin language, 
when it borrowed its cases from the Greek, deviated 
from the parent language in the extent which it assign- 
ed to each. A different conception seems to have 
been attached to the use of them. This appears in a 
particular manner from the addition which they have 
given of an ablative case, which does not depend on a 
subdivision of one of the others, but is in some of its 
uses substituted for the genitive, in others for the da- 
tive of the Greeks, 

The variations and exceptions to general rules which 
are so often practised in the use of the cases dimi- 
nish their importance in the doctrines of universal 
grammar. Such distinctions as they imply might have 
been in most instances dispensed with. The discus- 
sion of them partakes more of the charaeter of an in- 
quity into the conjectural history of particular dia- 
lects than of an investigation of the radical princi- 
ples of language ; and the length to which that discus- 
sion sometimes extends is due rather to the difficulty 
than to the importance of the subject. 

The Genitive case, though sometimes governed by a 
verb, as by the verbs potiri, fungi, meminisse, and angi, 
sometimes by an adjective, such as similis, appears to 
have been originally applied in the Latin language to 
signify a relation betwixt the idea expressed by a noun 
and that contained in some other noun in the same sen- 
tence. The English preposition ¢f corresponds so ex- 
actly to it, that any observations made on the one are 
equally applicable to the other. Attempts have been 
made, both by means of etymological derivations ‘and 
explanations of existing phrases, to represent the word 
of as signifying some specific relation, as, for exam 
le, possession or origin. These attempts, however, 
ave failed. We find it expressing every sort of rela- 

tion that can exist betwixt the ideas contained in two 
nouns, This circumstance implies no ambiguity. It 
wT from the mere generality of the sign. When it 

General re- 
marks on 

the oblique 
cases, 

The Geni- 
tive 

not expres. 
sive of spe~ 
cific rela- 4 
tions, 
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is too general for expressing our meaning, we add some Uni 
more specific ideas. In the article Grammar of the 
Encyclopedia Britannica, it is justly observed that in- “ 
juria regis may mean either “an-injury inflicted by the _ 
king,” or “an injury received by the king.” The speci- 
fic idea intended to be conveyed, must either be infer= 
red from the connection, or pointed out by some ad= 
ditional sign. : beanies xe . 

The genitive case though thus > an eee a 
by dobar to have in the Greek: language derived froni aa 
this circumstance its technical name wreis yzvien, Ought its w 
not perhaps to be considered as more than the the o 
others. It is distinguished from them by the circum- 
stance of being employed to show that the word put — 
in this case is subordinate to a noun. Nothing more — 
than a general relation betwixt the two ideas is - a 
sed ; but the connection thus established rrp we Iti 

ticular in its adaptation to the purposes of discourse. the s 
The ideas thus connected could not exchange places, nor dina 
are they of equal ey in the sentence, as of an 
would beif conjoined by means of the word “and.” «The in 
man of virtue” and * the virtue of the man” do not 
mean the same thing. The ideas expressed by the words 
man and virtue are indeed connected in both of these . 
phrases ; but when we say “aman of virtue,” itis inti- 
mated that something further is said of “the man.” ~ 
When we say “ the virtue of the man,’ it is intimated 
that the subject on which we en is “ the virtue.’ 
Both of these are different from 4 connection formed 
betwixt two nouns by the word “ and ;” which inti- 
mates that they are on equal terms in the assertions 
which are made. , r 

Such instances as we mentioned of the genitive be- Fixe 
ing put after verbs and adjectives are so rare that they and 
may be considered as exceptions in which a stretch is lies 
made to give these governing words the power of nouns 
in the use of language. Every word resembles a noun 
in containing the name of an object oridea. It is only — 
in relative importance in the syntax of sentences that 
nouns differ from other parts of speech. 

Exceptions of a different kind are also found. Nouns 
are in some instances annexed to other nouns by marks 
different from those which form the genitive; e.g. 
homo a secretis,a Latin phrase for a “ secretary ;” and in 
English we have the “« father-1n-law,” “cou 
sin By the mother’s . er" ae last seis fe seating te 
employed without the use of the verb 1s preceding it, 
witch ited a different turn to the whole phraseology, 
and has the power of introducing a greater variety of 
words than can be annexed solely to thenoun. Such 
exceptions as we have now. mentioned are equally 
rare with the former; a circumstance whieh shews 
the nature of the genitive case to be almost pecu- 
liar. 

In the Hebrew language, of one noun 
after another is often the only sign of the genitive. 
Jein signifies wine, Helbon is the proper name of a 
mountain, and Jein Helbon is the expression for ** wine 
of Helbon.” Sometimes it is expressed in a manner 
which must appear remarkable to those who are not 
acquainted with any analogous language. The change 
indicating this mode of annexation is made on the go~ 
verning noun, which is then technically said to be in its 
constructed state, while the noun in the genitive case un- . 
dergoes no chan signifies word, and Elohim 

lang’ 

Dabar si 
God ; but there is no separate word for of, nor is any 
change made on Elohim, to make it equivalent to “ of 
God.” Débar is put in its construeted state by being. 
changed into debar, which signifies word of. Debax 



$f men,” Aa, 
7 ir, but. i haghir. 

eh eet the genitive 
case is sometimes expressed by the termination s with 

a he, as in the first line of Paradise Lost, « Of 
man's first disobedience, and the ae It is on 

a some grammarians an improvement in nomenclature 
ren this form of the noun an adjective of ion 
derived from the noun. This distinction makes no dif- 
ference of doctrine. That mode of describing it seems to 
havebeen inconsciously suggested by the circumstance of 

_ its being, like the adjective in lish, placed before the 
noun to which it a on ut nothing more than 

~ the meaning of any genitive is signified by the adjective 
noun 

‘he English s has, with to its etymology, been 
oiioes er some as <p este for his. But this 

_ (or the equivalent syllable is) is evidently an original 
in our , at least independent of such words 

as his;-and the latter is evidently derived from the pro- 
noun fe by having this sign attached to it. 

The genitive case is sometimes expressed in English, 
as itis in Hebrew, by the mere juxtaposition of the 
nouns, with this difference, that the governed is placed 
before the governing noun ; as in “ cart wheel,” “corn 
field,” “ garden wall.” Some of these phrases are of more 
frequent recurrence than others. Sometimes the two 
words thus conjoined have, both in spelling and pro- 
nunciation, been run er into one, as in “ time- 
piece,” “statesman,” “footman.” Others of them are fre- 
uently connected in writing by a hyphen, to denote that 
y are scarcely to be considered as one word, yet not 

 somuch separated as two words generally are. In other 
instances, they are kept as distinct in a sentence as any 
other words. The meaning is not affected by this va- 
riety, and is so clearly expressed by simple juxtaposi- 
tion in this order as never to admit of ambiguity. Here 
we have one fact by the consideration of which any 
inordinate predilection for the individuality of words 
may be reduced within just bounds. 

he chief ultimate barges for which the genitive 
case is employed is, to add a particular circumstance 
for completin;s the description of an individual, or of a 
species of objects, already characterised by a term which 
is in itself too general for the “Man” is a 
general word. ‘A man of genius,’’ “ a country man,” 
are instances in which the genitive is used to point out 
a relationship for designating a limited species contain- 

- ed in the genus “ Man.” ‘This may be done when an 
individual, or a species, is introduced ag the subject of 
discourse; as, for example, “ A man of genius differs 
from other persons in his feelings and habits ;” or it 
may be introduced into the predicate of a sentence, and 
form a part of some new assertion, as, “ Bacon was a 
man of genius,” 
‘ ae. other cases are distinguished from ys genitive, 

oting an annexation to some of s dif- 
tm from the noun. weit — 

The Accusative and Dative have by some been con- 
sidered as very nearly alike. By others some dif- 
ferences have been stated betwixt them depending on 
differences in the objects, motions, or relations repre- 
sented by the governing word. . Attempts of this last 
sort have proceeded on principles which served to ex- 
plain a limited set of phrases, while they were totally 

_ _ Inadequate to explain others, ; 
® Accu- «The most obvious circumstance which distinguishes 

» the Accusative case in Latin from the genitive is, that it 
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itself, as will appear when we come to treat of it. . 

411 
is governed not by nouns, but by active verbs and Universal 
certain prepositions. It is by attending to the different Grammar. 
occasions on which itis em ed, and tracing the pro- 
perties which uniformly aoe to it, that we shall make 
the most convenient approaches to an explanation of its 
use, 

, Sometimes it represents an object to which some ac- 
tion or motion passes, or in which it terminates, as 
Hac studia adolescentiam alunt, senectutem oblectant. This 
character, however, has been ascribed to the accusative 
in phrases in which it will not apply. - When the verb [°° Pt 
“to love” governs the noun signifying the object of pif) ihe = 
that affection in the accusative, it expresses no transi- ception of 
tion of an act. The person who is loved may be igno- energy. 
rant of this passion, and totally unaffected by it. When 
we speak of “ loving all mankind,” we do not speak of 
any action which terminates in that extensive range of 
objects... This remark applies to all transitive verbs 
expressing emotions of mind that have a reference to 
external objects, as “to hate,” “to dread,” “to re- 
spect,” * to esteem.” These affections may be pro- 
ductive of acts by which the objects of them are afs 
fected ; but such acts are not implied in the affections 
themselves. They are excited by the objects na- 
med in the accusative, but they terminate in the in- 
dividual mentioned in the nominative. To represent 
them as terminating in the beings called their objects, 
is a mere fiction: it applies only to the range of ideas 
of the individual mentioned, not to the actual relative 
energies of the different objects. ‘Some other verbs 
governing the accusative are expressive of quiescent 
ualities, which do not affect any object different from 

that to which they belong. Yet these qualities impl 
a reference to other objects, and the mention of this 
reference is absolutely necessary. These other ob- 
jects are put in the accusative case. Such are the verbs 
“resemble” in English, and similare, or simulare, and 
referre, when used in that sense in Latin. . Here, as no 
transition of any act or motion from one object to ano- 
ther takes place, the accusative cannot be considered in 
any respect as expressing such a transition. It will give 
but little satisfaction to say in reply, that, though no- 
thing of this kind exists, yet it is figured in the speak- 
er’s mind, and that even in such a proposition as this, 
“a benevolent man loves the whole human race,” we 
imagine a benignant emanation proceeding from the 
benevolent man to influence the whole species. This 
is an evasion of the argument. It) is-in like man- 
ner an evasion, rather than an explanation, to say 
that a person who asserts that one man ‘‘ resem~- 
bles” another, seems to consider such a man as in- 
fluencing the state and relations of the other. This 
is an unconscious acknowledgment that the conceptions 
of the speaker, or the transitions of his thoughts, and 
the transitions which he studies to produce in those of 
the hearer, are the foundation of the use of the accusa- 
tive case. This is the view which we considey as 
on all occasions the true one. Such mental transi« 
tions have a certain degree of rapidity which corre- 

nds more closely with the idea of an action termina~- 
ting in an object named, than with the greater part 
of our associated ideas, On this account the regimen 

7 4 . The use of 
of the accusative case is more frequently applied to): 
signify these than any other trains of thought. roe! = de- 

When the accusative is governed by -prepositions, pend on the 
these prepositions prepare us for a transition equally hind of idea 
rapid with that of the active transitive verb. In order — 

to shew that this regimen,does not depend on the idea xfer ge 

expressed by the governing word, we shall take this op~ word. 
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portunity of stating a circumstance which might other- 
wise appear an anticipation of our observations on the 

verb: to wit, that some verbs which are completely sy- 

nonymous in the ideas which they express, are totally dif- 

ferent in the transitions of ideas which they are intend- 

ed to create in the min‘ of the a ive verbs <* to 
ak,” and “ to say; signify precisely the same act. 

Their difference ee inchisy that the verb “to speak” 
does not intimate an intention to state what was spoken, 

but the verb “say” always does. When we say “Cicero 
spoke,”? we may probably rest satisfied with mention- 
ing the act in connection with the agent. Our hearer 
may, if prompted by curiosity, ask what Cicero said 
when he spoke? But, if we use the phrase “ Cicero 
said,” we pledge ourselves to give some account of 
what he said, or to subjoin the accusative of some 
noun, such as the word “ nothing.” If we do not pro- 
ceed further than the words “ Cicero said,” the person 
who hears us asks the question now mentioned in a 
different tone: he reminds us that we have stopped 
short in our discourse, and have not fulfilled the’ pro- 
mise implied in the use of the verb ‘‘ to say.” : 

The Dative case might easily receive a plausible 
explanation in a large proportion of the phrases in 
which it is employed. But a difficulty has arisen, 
in consequence of the approximation which some of 
its uses seem to make to that of the accusative. Some 
verbs which govern the accusative are synonymous 
with others which govern the dative. An example of 
this exists in the verbs ledere and nocere. Antonius 
nocuit Ciceroni is equivalent to Antonius lesit Cicero- 
nem, But though these phrases are synonymous, it is 
possible that the words of which they respectively con- 
sist are not equivalent. It is possible that in one of 
the phrases a greater share of the meaning may be con- 
tained in the verb, and less of it in the governed. noun. 

. This is rendered probable from one circumstance, that 

Words go- 
verning the 
accusative 
with the 
dative. 

there are no verbs which admit of either case indis- 
criminately, so as to form with them two synonymous 
phrases. 
We ought first to attend to those phrases in which 

a verb governs one noun in the accusative, and another 
in the dative. This may be a verb of giving, as in De- 
dit mihi dextram, or a verb of declaring, as in Narras fa- 
bulam surdo. One difference seems here to take place, 
that there is a more ready and rapid transition to the ~ 
idea expressed in the accusative, than to that expressed 
in the dative; and the idea which is expressed in the 
accusative is more necessary to the completion of a sig- 
nificant phrase than the other. Dedit dextram and nar- 
ras fabulam, though both evidently incomplete sen- 
tences, are not quite so deficient as dedit mihi, or nar- 
ras surdo. The verb is so contrived in the arbitrary 
application of words, as to lead the hearer to expect 
with greater rapidity and impatience the idea which is 
subjoined in the accusative, than that which is in the 
datwe. When the dative is placed first in order, as in 
the phrase dedit mihi dextram, we are sensible of a de- 
gree of inversion, or a short suspension of the governed 
word most nearly connected with the verb. This mode 
of speech is contrived for the sake of variety and ele 
gance, or for the convenience of dwelling on the idea 
expressed in the accusative, by attaching to the noun 
some additional of speech; as, Narras mihi fabulas 
gigantum incredibiles. 

Tn the use of verbs of giving and. declaring, a differ- 
ence in the actual relations of the object mentioned in 
the accusative and that in the dative case is evident; 
but in verbs of comparing no difference of this sort is 
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‘the other, and the transition made to the two may be 

a verb which is originally not used transitively, may 

necessarily implied. The sentences, C Virgilium Univ 
Homero, and Comparo Homerum Virgilio, may be used Gt 
for conveying the same meaning in exactly the same 
manner astothought. The interest taken in one ofthe’ 
objects compared may not be greater than that taken in 

e in its degree of rapidity and deliberateness.- At 
sscoted time, if eieeatang such difference of interest, 
it seems natural to put that object to the description of 
which the comparison is principally subordinate in the 
accusative, and the other in the dative. “< : 
These facts may furnish some illustrationof those phra- Wor 

ses in which a verb governs the dative case alone, for vern 
example, the verbs nocere, favere, placere, and resistere, 4%iv 
The English verbs into which these are translated are “"* 
equally transitive, and govern the same form of the 
noun, with those which to Latin verbs 
governing the accusative. But in the Latin lan~ 
guage it is probable that they are not so com 
transitive, and resemble in their genius those Engli 
verbs to which nouns are subjoined through the me 
dium of the preposition to, as the verbs « yield,” 
and “ submit.”” Thus the translation of obedire by 
the verb “submit” would be more accurate than 
“obey” in so far as regimen is concerned, al 
the former of these English verbs, as applied to | 
expression of ideas, may be less nearly co-exten- 
sive with the Latin word. It is conceivable, that 

be more easily made to govern the dative than the 
accusative, whether it is employed in its simple state, 
or in composition. The verb resistere, for example, 
is derived from sistere, which signifies to stop er re- 
main fixed, and does not prepare the hearer to ex- 
at the mention of any other object affected. This state, 
owever, admits of being also mentioned as an impedi- 

ment to the progress of another. The name of this other 
may be subjoined with a slight degree of ceremony ; 
and a semi-transitive verb may be formed signifyi 
that fixed state, te ow ee intention of mention~ 
ing the object im . The machinery of preposi- 
pr or pa oe words, for the inte 
of the latter object, are dispensed with ; yet the verb is 
made to govern a case which implies some slight de- 
gree of ceremony in the mental transition intended. 
We have heard it suggested that a verb which go- anal 

verns a single noun in the dative implies in itself the },, gy 
force of a noun governed in the accusative ; that. rests: and it 
tere, for example, has the force of the obstaculum vernin 
opponere. Whether this suggestion has any trath in an verbs. 
etymological point of view, or is in any degree to be 
considered as a probable account of the sentiments ori« 
ginally attached to such verbs, we shall not stop to in- 
quire. But a translation of some phrases, on this prin- 
ciple, into the English language, will afford us a clear 
analysis of these two cases, as well as of the verbs which ~ 
respectively govern them, and yet are otherwise synony-~ 
mous. The English language expresses the dative by 
means of the preposition fo prefixed to the same form 
of the word which constitutes the accusative ; just as if, 
in Latin, the dative case were wanting, and the mean- 
ing of it always expressed by the preposition ad with the 
accusative. This would certainly shew a more leisure- 
ly and ceremonious transition than the accusative with- 
out a preposition. Both these sentences, Nocuit Ciceroni, 
and Lasit Ciceronem, may be translated, “ He did harm 
to Cicero ;” but, in the first, the force of the —_ 
tion “to” is contained in the dative Ciceroni, , in: 7 
the last, it is contained in the verb /esit, , 
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A ea rs Pe a SSindicotew detieeoatoettnanteioeed tke eave corer meee ay. Rae i. Bs of the noun. All the circumstances brought together 1s eee 
Antonius —— levsit _ Ciceronem. by words in a sentertce may be represented as concomi- «44. 
“ Antony did harm to Cicero,” tant. Something further seems n for the pur- tance by the 

aX is poses of precision. The peculiarity of the ablative seems noun alove. 
Thus the verb which the accusative is more to be, that it is the only case which expresses a conco- 
om wy prepared for the intended transition than mitant circumstance by a noun alone. It is an abbrevi- 

_ that which governs the dative. This view of the cases ating contrivance for dispensing with the introduction 
is not, we confess, in the t instance, support- 
ed by the ive brevity of the Latin dative and 
accusative, which is in favour of the dative. It depends 
for its proof on res a of them oe e. Their com- 

i ity, however, in ish 
ornate th illustration pe yiess are8 poi 
as it consists in a difference of the entire word to, and 
therefore is less liable to be ascribed to accident. 

The Latin ~— ay on the pp - be - 
propriately employed where the verb a de 0 
transitiveness intecenatliale betwixt those saddens 
the accusative and those which do not govern any 
case. The latter may express actions in themselves tran- 
sitive, though they have not been formed for the pur- 
pose of transition, but merely for attaching the accident 

, j “* implied in the verb to the subject mentioned in the no- 
minative. After such verbs the object affected may be 
introduced, but it requires, even in the Latin language, 
an intervening ition; we say, Lutetiam versus 
contendit, and, Av prelium progressus est. 
aan intermediate ete of the dative case betwixt 

accusative and the use of a governi ition is 
confirmed by this Givetiiimaoer fom oe _ is ap- 

ly accidental,) that, in the English language, which 
no termination or peculiar form of the noun for ex- 

; es the dative case, it is sometimes expressed by 
.the preposition ¢o, and at other times by the noun in the 
same form which constitutes the accusative. We say, 
“I sent a letter to him,” or, “I sent him a letter.” 
“ Give him the money,” or, “‘ Give the money ¢o him.’ 

The Ablative case of the Latin language has been 
often considered as possessing a variety of powers. 
Sometimes one of these, sometimes another, has been 
selected as its original characteristic. Those who first 

i this case its present name, have considered its 
original’ or at least its most conspicuous application, as 
equivalent to the English p ition from, represent- 
ing the object expressed by the noun as the point of 
commencement of motion. The author of Grammar 
in Rees’s C ia, describes it as denoting the in- 
strument or medium by which an action is effected, and, 
of course, considers its meaning as most clearly expressed 
in such sentences as scribo calamo, “ 1 write witha 
pen.” This account of that case, however, will not apply 
to every sentence in which it occurs. We suspect 
any detailed attempt to make pr erie megpien the uni- 
versal characteristic of the ablative would involve 
the subject in inextricable confusion. The writer in 
the Encyclopedia Britannica, impressed with the hope- 
lessness of all attempts to reduce the meaning of the 
ablative to any one species of relation, describes it as im- 
plying ngs | more than the simple mention of con- 
comitance. The noun which is put in the ablative 
may either represent a cause, an instrument, some cir- 
cumstance of manner, a portion of time, or some other 
relation ; but any one of these is inferred from the 
nouns employed, and from the evident mutual relations 
of the words composing the sentence, and not simply 
from the ablative case. These aids to the meaning are 
also rather to be regarded as limiting the generality of 
the case than as correcting any ambiguity, The objec~ 

of another verb. Scribo calamo is used instead of scribo 
et habeo calamum, calamus est mihi, or moveo calamum. 
The pen is merely mentioned in the ablative to supply 
the place of these circumlocutions. 

In an example quoted by the last mentioned author, The man+ 
templum clamore petebant, clamour is represented only ™ 
as concomitant with the action of going to the temple. 
These mere concomitances are called by grammarians 
the manner. 

When we say palleo metu, fear is merely mentioned The cance, 
as a concomitant circumstance with the paleness. Yet 
it is intended to signify, from the natural connection 
betwixt paleness and fear, that the latter is the cause, 
and the inference is instantly made. It is because such 
inferences are drawn with the utmost readiness, and 
without any sensible interval of time, that marians 
have been deceived into the belief that the meaning 
inferred is fully expressed by the ablative case, 
The expression of this variety of concomitant circum- 

stances by the ablative without the intervention of an 
intermediate word, for the sake of connecting the noun 
with the preceding words, has obtained for some of 
its uses the designation of the ablative absolute ; as in 
the phrases I//o mortuo ; Caio et Cassio consulibus. 1t 
might be considered as absolute in its other uses, as In 
the annexation of cause, manner, instrument, or time. 
When an historian says hoc anno floruit, it is from the 
word annus, and not simply from. the ablative-case, that 
the idea of time is inferred by the hearer. 

Attempts are sometimes made in the English lan- 
guage to follow the Latin idiom of using nouns in a 
orm thus absolute; and the nominative or simple 
form of the noun, is employed instead of the abla: 
tive; but when we ress the cause, the manner, 
or the instrument, we always introduce definite prepo- 
sitions ; hence it is translated in our language some- 
times in, sometimes by, with, or from, and its meaning 
is rendered. more special than in the original Latin. 
It is scarcely necessary to mention, however, that even 
in Latin it may also be preceded by prepositions, 
though it does not necessarily require them. We may 
ae either segessit summa cum prudentia, or summa pru- 

ntid. 
Some verbs govern: the ablative asa single case, that 

is, with the apparent meaning of the accusative. These 
are chiefly neuter or deponent verbs. They seem to have 
originally been of the intransitive kind, and afterwards 
made to govern a noun in this slightly connected and least 
d lent of the cases. As gaudere “ to rejoice,” gaudere 
Selicitate alicujus “to rejoice, the happiness of another 
being a concomitant event,” which evidently would not 
be mentioned in this connection except as_ the cause of 
the joy. The verb fruor in all probability, was ori- 
ginall passive in meaning as well as in form, and is 
capable of being transla « T am privileged,” or “ I 
am rendered happy ;” frwor vita, “ 1 am rendered hap- 
py in life,” or “ I enjoy life.” Potiri viribus, “to be 
made rich by, or to possess, power.’” 

The abla- 
tive abso- 

lutee 

Governed 
by verbs. 

The ablative is sometimes subordinate to an adjec- By adjec- 
tive, as inops ratione, * needy with respect to reason,’ Sve 
translated “ void of reason.” 
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It is also governed by certain prepositions. Among 

Grammar. these there are some that are also used in such a man- 
ner as to terminate the meaning without being follow- 
ed by any noun; for example, clam “ privately,” 
and palam “ openly.” Clam Cesare is “ privately as to 
Cesar,’’ afterwards translated “ without the knowledge 
of Cesar.” It is indeed true that even such preposi- 
tions as govern the accusative are sometimes used in the 
same manner as adverbs, that is, without any subjoined 
noun. This is the case with juata and contra. But 
some difference may here be perceived; juata and contra 
always refer to some specific object previously men- 
tioned ; clam and palam may be wholly general. 

Some illustration of the ablative as compared with the 
accusative case may be derived from this consideration, 
that all the prepositions which denote that an action or 
motion terminates in the object signified by the governed 
noun, govern the accusative, as ad *‘to,” contra “ against,” 
in ‘ into ;” they have thus a general analogy to active 
transitive verbs ; while all those which denote that the 
object signified by the governed noun is the point at 
which motion commences, govern the ablative, as 
aand ab, “ from,” e and ex, “ out of ;” and, finally, those 
which denote fixed posture or condition are in their re- 
gimen distributed betwixtthese two cases. Ante “before,” 
apud “at,” secus “along,” citra ‘on this side of,”andsome 
others, govern the accusative ; while cum “ with,” pro 
“ for,” pre “before,” govern the ablative. But, though no 
uniform circumstance of syntax marks these lastmention- 
ed prepositions, some motive must have directed the per- 
sons by whom the language was modified to prefer in 
each instance one of the cases to the other. If we should 
suppose that they were derived from pre-existing verbs, 
the regimen would depend on the genius of each original 
verb. Prepositions governing the accusative are those 
which are most completely prepared. for a transition of 
thought to the noun, and thus possess the most complete 
active energy. Juata, for example, may be held equi- 
valent in force to jungentia “ joining,” apud to the word 
“ accompanying,” contra to the word “ opposing.” 
Those which govern the ablative must have been consi- 
dered as more passive, leading by a more leisurely tran- 
sition to the subsequent noun. Cum might be con- 
sidered as equivalent to “ accompanied.’? The mean- 
ings of these prepositions may be expressed either 
in an active or a passive form. Circum may be ana- 
lysed into “ surrounding,” and thus itsgoverns the ac- 
cusative, If it had originated from some such passive 
participle as “ penetrated,” it would have governed the 
ablative. This variety of syntax might sometimes be 
founded in etymology, and sometimes the result of 
arbitrary fancy. 

The Greek language has no case corresponding to 
the ablative. The use of the genitive is in that language 
extended in such a manner as to include it. The Greek 
genitive seems to have a greater similarity to the Latin 
ablative than to the Latin genitive, as the ablative is the 
least dependent of the two, and possesses the most ge- 
neral application. In Latin it is in some instances go- 
verned by a noun; a circumstance which we have not 
before mentioned, as it takes place only in particular 
phrases, as vir egregid sapientid, or vir egregi@ sapientia. 

he Greek genitive is governed by prepositions like the 
Latin ablative ; and the noun in the absolute state, which 
in Latin is put inthe ablative, isin Greek in the genitive, 
In this latter language therefore we are left to infer from 
the connection whether the meaning of the. geni- 
tive case or one of those applications which in Latin are 
assigned to the ablative is attached to it in each parti- 
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cular instance. The only meaning proper to it is the Un 
general one of concomitance; and it may be either a S™# 
concomitance with an object expressed by a noun, or, 
like the ablative, it may be concomitance with an idea 
expressed by an adjective, a preposition, or a verb. 

In the French and English languages, the noun is Thee 
subjected to very few variations corres; ing to cases. pi 
We have the genitive in s with an , which ).., 
is sometimes called the ive case. In the pro- ~ 
nouns “ I,” * thou,” “he,” and their plurals, we have one 
variation, consisting in a case equivalent to the Latin 
accusative, and technically the objective case; as 
“me,” “thee,” and “him.” It isby means of thisform, - 
preceded by the prepositions “ of” and * to,” that the 

nitive and dative in Latin are translated; and by 
different other prepositions suited to each occasion, we 
express a variety " a ae which in Latin are in- 
discriminately, and with less particular meaning, ex< 
pressed by the ablative. In the French languages 
the nouns je and éw have in like manner moi and toi 
their objective cases. Moi in that is even 
used where the nominative would be used in ish, as 
c'est moi for ‘it is 1.” Hence some have described moi as 
a rete noun, being a ot the English peasy ob- 
jective form. In the use ngli Pp 
sons who have not been taught to adhere paveagtigies 
grammatical rules, sometimes say “ it is me,’’ instead 
of “itis I? It is probable that this was ene y a 
legitimate use of the word, and that the establishment 
of a contrary rule has proceeded from a forced ica- 
tion of a Latin idiom. Even moi in French is aa 
as a nominative to a verb. The French do not say 
moi parle or mot fais. It is only that sort of nominative 
which follows the substantive verb. (We do not here 
speak of that subsequence in mere arrangement which 
indicates interrogation, and depends on inversion, in 
which the nominative always follows the verb, as in 
suis je; and we do not think, that any attentive read- 
er would have taken such an a against our 
views, though we had not stated this circumstance. 
Those who would have been so disposed may object to 
several others which the limits of this article do not 
allow us te defend against every slight exception. We 
here speak of that form of the noun which follows a— 
substantive verb, after that verb has been introduced 
by its proper nominative.) a 

This application * the Mer after the substantive in the 
verb is uliar, and might with as great propriety follo 
have a Sealine form assigned to it as those which are the sut 
expressed by cases. It has not an appropriate form, bes "V& 
cause it is of less frequent recurrence. In Latin, it is 
put in the nominative. In French it is putin the objec. 
tive case, being treated as a state of the noun introduced 
(or governed) by the substantive verb. In English we 
now adopt the Latin idiom, But, while our language 
was unfixed, it certainly would have been equally na- 
tural to have followed a similar usage.to that of the 
French, \ ch 

CHAP. V. 

Of Adjectives. 

Secr. I. The Nature of the Adjective. _ 

Tue impropriety of considering adjectives as intended Adjeci 
to express our ideas of qualities, in contradistinction to do no 
our ideas of substances, has been already pointed out, om, 
The only objects known to us are qualities,and therefore {).° iy 
this distinction has no foundation in: nature. Qua- expre 
lties habitually conjoined, and forming definite assem 

° 



a 4s, comprehend the whole of our concrete ideas, 
r ideas of substances. We have words to repre- 

‘sent these assemblages, and words to represent sin- 
e qualities. But this does not constitute the dis- 

tinction betwixt substautives and adjectives. Both 
kinds of ideas are indiscriminate ressed by these 

two parts of . The adjective, like the substan- 
tive or noun, is the name ofan object. The circum- 

stance which constitutes its peculiarity is, that it alsocon- 
tains an intimation of the subordination of the idea ex- 
pressed by it to’the idea expressed by a noun in the 
same sentence. | Ithas in fact the same 6. rete with 
the genitive case of the noun. Sometimes these two parts 
of speech may be shown to be synonymous. The words 
« Peter's,”  Solomon’s,” “ Cicero's,” are by some called 

“genitive cases, by others adjectives of possession. The 
words “ Aristotelian” and “Ciceronian”’ are reckoned ad- 
jectives by all, and also such words as “ Roman” and 
“Grecian.” Allof these equally contain the name of a per- 
son or country, with an intimation that it is to be comect- 
ed with some other idea expressed by a noun in the sen- 
tence. We shall soon see the similarity of use betwixt 
these adjectives and such as discover less composition 
‘in their structure. We shall also see the cause of their 
sae difference. 

have asserted that the adjective by itself ex- 
“presses no idea. This opinion has arisen from the cir- 
cumstance that it supposes some other idea expressed 
by a different word. But this is in reality an addition 
to its meaning. Every ideaexpressed. by a substantive 
may also be expressed by an adjective, and vice versa. 
The idea ssed by “man” is also expressed by 
“manly ;”? and the idea expressed by the adjective 
“ ” is also expressed by the substantive “goodness.” 

erhaps it will be alleged that, when we use the 
adjective, we do not give a full representation of an 
object, but merely refer to it by mentioning’ a — 
founded on some connection with it; that the words 
Roman,” “English,” “Ciceronian,” do not imply the full 
meaning of “ Rome,” “England,” and “Cicero.” ‘In an- 

__” swerto this we mustobserve that the awn partof words 
_ inasentence are merely introduced for reference. Some- 

times, where many words are used, and many objects of 
thought mentioned, those which are mentioned on their 
own account are comparatively few, the greater part of 
the words, including the nouns employed, being mere- 
ly introduced for the sake of reference, ‘A Roman 
senator,” and ‘a senator of Rome,” mean exactly the 
same thing; therefore the ideas contained in the word 
« Rome” are also contained in the word “ Roman.” 
-» Those whose reflections are in the habit of suggest- 

ing more subtile arguments, may object that the word 
‘Rome"is a proper name, while “ Roman” expresses age~ 
‘neral quality. This, however, is the same objection in a 
different form. A part of the word “ Roman” is a proper 
name. The generality of such adjectives arises from the 
variety of occasions on which proper names may be 
used, Their application in connection with other words 
thus becomes = general, and the same thing may be said 

| of any form of a noun that implies definite connection 
_ with other words, The adjectives « Roman,” “ Gre- 
cian,” ak rench,” %) lish,” ff Alexandrian,” « Cice- 

___s-ronian,” “Foxite,” “ Pittite,” contain the names of indivi- 
_ duals, but they become general from being applicable 
to many objects. A relationship to an indivi be- 

‘comes a generic quality. 
_ There are, however, adjectives which express the pos- 
session of general qualities founded on no reference to 
“a. particular individual. These adjectives have less ap~ 

oy 
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pearance of composition thanthosenow mentioned,andare Universal 
pti sae. an the substantive ey sary torepre- Grammar. 
sent the qualities as:separate objects. “ )”?) * bad,” 
hard,” «¢ soft,” “light,” heavy. are shorter words ple ag 
than’ goodness,” “ badness,” “ hardness,” + softness,” adjectives. 
" 4 tape fhe aueeicetal It is from the as- 
pect of words of this. sort that grammarians have 
concluded that the adjective does not express a com- 
plete idea, They are never derived from the e- 
ral name of the quality, It has been imagined that 
the ideas which such adjectives express are essential- 
ly general, that they have no corresponding objects 
possessed of an individual existence, and , that, when 
substantive nouns, such as “* goodness” and “ badness,” 
are derived from them, a forced effort is made to treat 
qualities in language as if they were substances. The 
just conclusion was not drawn, that substantives and 
adjectives, as mutually distinguished, are forms fitted for 
certain pxpaee in language, and not signs founded in 

erences in the nature of the external objects 
signified. 

The-reason of the comparative brevity of words’ sig- Reason of 
nifying general qualities, when in the form of adjectives, the simple 
has been already hinted at. Individual instances of structure of 
these qualities have no separate interest attached to °°"'* Lous 
them, and therefore the words expressing them con- vari 
tain an intimation of their annexation to some UP. to the cor- 
The names of groups, even though generic, are in the responding 
first instance so contrived as to be fitted to become substan. 
the names of leading subjects of discourse; and ever “’™ 
after merely require a proper introduction to render 
them distinctive signs for individuals. | It is ata more 
advanced period of human thought that single qualities 
become separate objects of attention, and then it is na- 
tural to create names for them by the composition of 
words previously in use, : 

The adjective, like the genitive case of the noun, is.a 
word subordinate to a noun by which it is introduced. 
Sometimes it is employed to remind us of one of the 
ideas contained in the noun, as when a poet speaks of 
« fleecy clouds,” “the azure sky” and “ verdant foliage ;” 
or when a historian, under impressions of indignation 
at any series of outrageous conduct, uses such expres- 
sions as.‘ the infamous Robespierre.” 

The most usual effect of adjectives is, to reduce with- Ultimate 
in a more limited range the application of a general effect of ad- 
term, by the addition of a circumstance which belongs Jes 
only to a limited part of the genus which that term ex- 
presses. ‘ A man” means one individual belonging to a 
certain class of beings. The words, “a good man,” re- 
present one belonging to a limited part of that class. 
An additional circumstance, attached by, means of ano- 
ther adjective, would limit the meaning still more: and 
an accumulation of adjectives of this sort is capable of 
affording a combination of sufficiently limited occur~ 
rence for any purpose of distinctive description, 

The subordination of the idea contained in the ad- Varieties in 
‘jective to the noun with which it is coupled is in some the degree 
instances less strict than in others. On some occasions oe 
the ideas expressed by these two parts of speech might the idea 
exchange places without any material alteration in the expressed 
meaning of the compound designation thus formed. by the ad- 
«A written libel’’ is equivalent to “a libellous writing ;” 4ective- 
“a false assertion,” to “an asserted falsehood.” . Al- 
though the purposes of connection in discourse require 
one of the ideas thus nearly equal in. importance to be 
expressed by a substantive noun, the choice is left to 
the option of taste and convenience. In other instances. 
in which they may be made to shift places, when,the 



416 
Universal ideas which they express are the subject of a sentence, 
‘Grammar. _» corres ing change is required in the predicate, in 
“—Y~" order that the identity of the meaning may be preser- 

ved. The sentence, “a good man is.a happy man,” 
may be converted into “ human goodness is conducive 
to human happiness.” 

It sometimes happens that the adjective expresses 
the idea which is intended to be the principal, and to 
which that expressed by the substantive noun is sub- 
-ordinate; asin the Latin phrase ab urbe condita ad 
(urbem) liberatam. In the translation of such phrases, 
the idea that is primary is expressed by a substan- 
tive noun, and the subordinate one by an ag 
The prima: y ideas introduced in this phrase, by the pre- 
“positions aé and ad, are the “building” and the “ deliver- 
ance;” hence it is translated, ‘* from the building to the 
deliverance of the city.” Such idioms are to be consi- 
dered as arbitrary inversions of the parts of speech, and 
‘do not invalidate the original subserviency of the adjec- 
‘tive to the substantive noun, as well as of the genitive 
case to the noun by which it is introduced. 

The adjective is very often employed as the predi- 
cate of a sentence. It then conveys, by the help of the 
‘substantive verb or copula, information of a connection 
betwixt the idea conveyed by it and the leading sub- 
ject expressed by the nominative prefixed to this verb. 
As in the sentences: ** Cicero was-eloquent,” and “ So- 
Jon was wise.” 

Secr. II. 

An anoms- 

The Etymology of Adjectives. 

A great Amunst the obscurity in which etymology is invol- 
Lowers ved, it would be difficult to trace all adjectives to other 
‘Sea. Parts of speech, and thus prove that none of them are 
from verbs OFiginal. But many of them which might be supposed 
of motion. from their appearance to be simple have been shown 

to be derived from verbs, and these verbs are expressive 
of motion. ; 

Sometimes the adjectives thus derived signify qua- 
lities produced by particular motions The adjective 
“left,” in contradistinction to right, is from the verb fo 
deave. The left hand is that which we leave or de- 
eline to'use. “ Tight” is ted; “full” is filled ; « loud” 
4s from lon’d. 

Sometimes the adjectives thus formed merely con- 
tain an allusion to the motions from which they are de- 
rived, as “odd” from ow d; “straight” and “strict” from 
stringere to pull; “ blind” from the old verb to “ d/in,” 
or stop; ‘ bold” from the verb to build or establish. 
* Brown” is from the verb'to dren or burn. “ Lewd” 
is the participle of the verb to /ew or allure,  Pro- 
fligate,” an adjective used to depict a character desti- 
tute of all rectitude of principle, is derived from prfli- 
gare to defeat. 

‘some deri- Adjectives expressive of single qualities are some- 
ved from times derived from the names of habitual assemblages 
concrete in which such qualities are conspicuous. The colour 
DOunS. “yellow” is in Latin fammeus or luteus, because it is the 

colour of flame or of clay. The English word “ yellow” 
is derived from the Saxon verb gea/gen to burn or 
flame. Viridis in Latin, is from virere, to vegetate; and 
“ green” in English from grenian to grow. 

From the analogies in etymology disclosed by the 
researches of Mr Tooke, it would appear that verbs 
expressive of human motion have been the roots from 
which almost | all adjectives, as well as substantives, 
have been derived This fact tends to illustrate the 
views given at the beginning of this article, on the 
principles which regulate the progress of the human 
gnind:- in the formation of language. 

$ 
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Some adjectives contain an infentional allusion to 

the nouns and verbs from which they are derived, 
and something more is recognized in them than the 
current signs for annexed qualities. Such are~the 
adjectives, “ manly, p ike, princely, national, 
provincial, worldly, earthly ;” also “earthy, hilly, 
stony.” The substantives are here fully 
and the terminating syllable denoting ion is 
capable of being separated. Sometimes this last is 
merely a general sign of connection; at other times tives 
it signifies something more specific, and: then the ad. 4" 
jective is to be considered as formed by the com-* 
bination of another adjective with a noun. Thus, 
“« faithful” does not mean simply “ connected with 
faith,” but “full of faith,” and, if analyzed into the geni- 
tive case, it would not be by the 
faith,” but -“of fulness of faith’? A « leman-like 
youth” is not “a youth of, or caarietelin : 
rl but “ of the resemblance, or likeness, of a gen« 
tleman.” Where several synonymous adjective termi- 
n»tions exist, though all Sepia in original meaning, 
different specific applications may be afterwards ap- 
propriated to them. Thus “ earth-en” means mare of 
earth, “ earth-y.” abounding with earth, “ earth-ly” 
connected with the earth In some examples we find 
both parts of the compound word restricted in their 
meaning. If ly means “like,” the etymological meaning 
of the word « earthly” must be “ similar to earth ;” yet - 
the word is employed solely to signify “ connected with — _ 
the system of our earth” in contradistinction to the in- 
visible world. 

‘There seems to be a constant tendency amidst the 
fluctuations of language to coin new adjectives, by de- 
rivation from substantive nouns, for the cakdiohs pro- 
ducing greater liveliness of expression. When such 
a word as “ manly” is first used for describing an indi- 
vidual, the hearer more readily imagines to himself a 
** man” with all his suitable qualifications for the illus-. 
tration of the quality named, than when such epithets 
as “ bold” or “ firm’’ are employed. 

Some adjectives derived from verbs contain an 
equally palpable allusion to the parent words as those 
do which are derived from nouns, and thus_ bri 
more fully into view the motions or actions which they 
denote. The most remarkable adjectives of this sort 
are also called participles. They resemble other ad- 
jectives in every feature which has yet been mention- 
ed; but many of them imply an additional characteris- 
tic, which will come into view when we treat of the 
verb. The participle expresses the meaning of the 
verb, toge her with its subordination to the idea ex- 
pressed by a substantive noun. The words, “ pining,” 
“ thriving,” “ dazzling,” are as completely adjectives in 
meaning and use, as “ weak,” strong,” and “ bright.” 
Sometimes it contains the addition of a particular mo- 
dification of connection. There is generally a difference 
betwixt the participle in avs or-ens and that in ws in 
Latin, and betwixt the participle in ing and that im ed 
in English, ; 

The adjectives of some languages’ are subjected to I 
variations corresponding with the cases, numbers, and 
genders of the substantive nouns to which they are at- 
tached. ‘These are terminations. They are extraneous 
with regard to the meaning of the adjective, and are 
merely convenient marks’ for designating, in compli- 
cated sentences, the noun with which» each adjective 
corresponds. They served, in the Greek and Latin 
languages, to obviste that’ ambiguity which must have 
been the consequence of the inversions of the order of 

_ 



‘words which the writers ofthese languages, especially 

, ih mel een has probably formed the 
‘ound on which grammarians have proceeded in call- 

ng the adjective a sort of noun. The declensions 
have given it a similarity of aspect to the’ substantive 

un, ysical reason for aore noun. The metaphy 
_. nomenclature assigned by Mr Tooke, that both equally 
contain the name of an object, seems not to have oc- 

_ curred, and labours under the disadvantage of applying 
also to other parts of speech, 

Secr. III. Degrees of Comparison. 

Many adjectives are subjected to variations which 
_ indicate a comparison of the degree in which a quality 
is to be ‘attached, to different objects. There are adjectives 
which do not admit of this variation, because there are 
qualities which do not admit of degrees. Such are some 
of those which denote figure; as, “ circular,” “ qna- 
drangular,” and “ triangular.” Adjectives subjected to 

tees of comparison are those which express A ope ti 
which admit of being more or less intense. No lan- 

is without separate words to signify comparison. 
ut an expression of that act is so frequently required, 

that it has been found convenient to combine the: sign 
of it with the adjective, in the form of a termination, 

.. Three degrees have been enumerated; the positive, 
the comparative, and the superlative. But the positive 
form is the simple state of the adjective, and should not 
be called a degree of comparison. 
. The com ive degree is formed, in Latin, by add- 
ing the syllables ior to the radical letters of the simple 
Sctive the superlative by adding the syllables issi- 

~~ mus ; as mitis, mitior, mitissimus ; in English, by add- 
ing the syllables “ er” and “ est,” as, “ meek, meeker, 
meekest.” When the euphony of our language does 
not admit of this mode of formation, the same thing is 

by prefixing to the simple adjective the ad- 
verbs “ more” and “ most.” Several grammarians have 
described the meaning of these degrees of comparison 
as consisting in this, that the comparative expresses a 

, comparison betwixt two objects, i.e. a comparison of 
ative one with another one; while the superlative expresses 

“ acomparison with many, i. e. with the whole of a class. 
But we find that, the comparative degree may be em- 
pied for comparing an object with many others as 
well as with one ; as when wé say, “‘ He was wiser than 
all his teachers ;”.“‘ Charity is better than a thousand 
sacrifices.” The superlative degree, in its turn, may be 
used when only two objects are compared, as, “ James 
is the wisest of the two.” The difference betwixt these 
two sorts of expression, which should rather be called 
forms than degrees of comparison, is, that the compara- 
tive considers the subjects compared as belonging to 
‘different classes, while the superlative, compares them 
as included in one. When we compare two men, if we 

e the one to the other, we use the comparative, 
and say 3 that he is ¢aller sar boing other ;” but when 

we place the two together to a@ group, and_ point 
_ out the superior rank which one of Molds ie this: 

| + group, we say, “ He is the éa/lest of the two.” 
| ~ An like manner a comparison in which more than two 
| ___ ate concerned may be expressed either by the compara- 

; tive or the superlative. The comparative is thus used 
when we say, “ Greece was more polished than any 

_ other nation of antiquity.” Here Greece is considered 
‘as not belonging to the class mentioned after the words 
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«more polished.” For this purpose these nations are Universal 
designated by the term other, “ Greece was none of Grammar. 
those other nations ; it was more polished than they.” 
The same idea is expressed by the superlative when 
the word other is left out; “ Greece was the most po- 
lished nation of antiquity.” We here assign it the high- 
est place in the class of objects among which we num- 
ber it,—the nations of antiquity. A similar option is 
left. in conveying such sentiments as the following: 
« Mr Fox spoke more forcibly than any other member 
of the House ;” which may also be thus expressed, «Mr 
Fox spoke the most forcibly of all the members of the 
House.”’ , 

The comparative is indeed sometimes used instead of 
the superlative where there are only two in a group; 
as when we:say in Latin, senior fratrum, and in Eng- 
lish, “ the elder of the brothers ;’ “the wiser or the 
taller of the two.” ‘The frequency with which the com- 
parative form of the adjective is employed in comparing 
only two, has misled some technical grammarians to 
state it as a principle, that this is the only proper form 
where no more than two objects are concerned, even 
although they should be represented as belonging to 
the same collection or class. But, though habit ad- 
mitted some instances of this phraseology, it is an error 
to form such a rule, and it is injudicious to check any 
tendency to use the) superlative in its original applica- 
tion, ” 

" Secr. IV. Numerals. 

Numerats haye the same relation to the substantive The nume- 
noun as adjectives, and therefore belong to this class rals are ad~ 
of words, | They express a modification or limita- V5 
tion of the idea conveyed by some substantive... Their . 
peculiar object is to denote the degree of frequency 
with which any sort of thought contained in a noun is 
repeated; that is, the frequency of the exemplification 
of a general idea, 

In English, the singular number is sometimes mere-~ Sign of the 
ly distinguished from the plural by the want of the ter- singular. 
minating s, as “ the house’’ for the singular, and “ the 
houses” for the plural, At other times the word “ one,” 
or the word “ an,” or “ a,” is prefixed. “‘ An” and * a” 
have been called by grammarians indefinite articles, 
but in this there is no propriety. They merely signify 
unity, and this is expressed by them in the most defi- 
nite manner. In the French language, they are always 
translated by un. They ought, therefore, to be called 
numeral adjectives. They cannot be prefixed to plural 
nouns, being liar to the singular, or the exhibition 
of an idea without repetition. 

The words “some”’ and “ several” are used as general 
plural adjectives. There are others implying the re~ 
sult of a general comparison with respect to number ; as, 
“few” and “many.” But these words do not describe 
the frequency of the repetition with precision, and for 
this purpose language is furnished with corresponding 
numeral adjectives. One added to one, forms a number 
which has the separate name “ two:” one and one and 
one, or two and one, have the name “ three :” one 
ed once more, or% repetition of two, forms the number 
called ‘‘ four.” Our idea of number, as a separate sub- 
ject of thought.and of language, has no existence. pre- 
vious to our experience in numbering individuals. This 
gives rise to the observation of a general feature in the 
acts of the mind called numbering ; and hence the ge- 
neralization of numbers. Words signifying a particu- 
lar dégree of repetition become applicable to all acts of 

3G 

form. 
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the mind in» which an idea is repeated with the same 
frequency. i 

The general words expressive of numbers are de- 
rived from the names of particular objects; though, 
perhaps, we can seldom succeed in tracing them. 
As the two sides of the body exhibit pairs of organs, 
two eyes, for example, and two hands, the word for 
“two” might arise from the most interesting of these 

irs. Perhaps the numeral tres, “three,” has been 
fohewe! from the idea of vibration, and owes its ety- 
mology to the verb éremo, or some older verb of the same 
meaning. The two words are at least evidently akin. 
The words first used to express the succeeding numbers 
might be suggested by the first two or three, with the 
help of a sign intimating reduplication, as in “ two,” 
« four,” and “ eight,” or addition, as in “ five,” “ six,” 
« seven,” and “ nine.” 

Numeration by tens has, with very few exceptions, 
taken place in every part of the world. This has been 
suggested by the numbering of the fingers, which form 
an assemblage familiar to us from our childhood. The 
word for ten” would therefore be borrowed from the 
word signifying “‘ hand,” or “ fingers.” Asx in Greek, 
and decem in Latin, evidently spring from the same root 
with daxrvacs and digitus, a finger. The combinations 
of tens with one another, and the addition of the words 
for the different units, are prominent processes in the 
words employed among the ancients as well as the mo- 
derns for the higher numbers, and in the marks in- 
vented to express them compendiously in writing. 

Sect. V. The Article. 

Tuer is one adjective which, from some peculiarity, 
has been generally reckoned a separate part of pon 
under the title of “the definite article,” The English 
words an and a have been called indefinite articles, 
but their nature has been shown to be that of nu- 
meral adjectives. The words ¢, 4, +o, in Greek, the 
in English, le and la in French, and the corresponding 
words in other languages, have been called the definite 
artieles ; but they have every characteristic of the ad- 
jective. They have even corresponding inflexions in’ 
those languages in which adjectives are inflected. .Their 
general meaning, and the purpose of the speaker in 
using them, are the same with those of the adjective. 
They represent an idea or quality subordinate to an 
object expressed by a substantive noun. This quality 
consists in a reference to some previous mention, or to 
some knowledge previously possessed of an object. A 
historian, after having named and described a: variety 
of objects, speaks familiarly of them by using their ge- 
neral names preceded by the adjective the, as, ‘ the 
army,” “the town,” “the battle,” “the siege,” and 
“¢ the truce.” 

Another use of it is, for attaching a speciality by 
means of a genitive case, or another adjective, or some 
of those phrases which we shall afterwards show to be 
equivalent ; as, “the King of Prussia,” the governor of 
Malta,” and also, “ the French nation,” “ the Italian 
territory,” *‘ the Christian religion.” Where no speciality 
is attached, it means, “ known by forrher mention,” or, 
«mutually understood betwixt the speaker and the 
hearer.” Where it is followed by the genitive or ano+ 
ther adjective, it means, “ to be known or distinguish- 
ed by this mark.” 

Some classes of objects are never mentioned without 
the use of this adjective, as, « the French,” « the Eng- 
lsh,” ‘This phraseology has arisen from the habit of 
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prefixing the words French and lish to more 
neral oo te as, “the French or English people.” We : 
say, ‘the French are gay;” ‘the English love the . 
pleasures of the table.” e have, indeed, equivalent 
expressions without.the article in the words, * French. 
men,’ and ‘+ Englishmen,” mar per 

. The only circumstances which have led to the idea 1; ao, 
that the article was a distinct part of speech, seem: to of its 
be the same which we have mentioned of the pronoun, ™ak 
viz. its brevity, and its frequency. It isamistaken notion ™ 
to consider it as possessing the power of distinguishing frit, 
the application of a generic name to an individual from — 
the use of that name in a less definite acceptation, : It 
has not this power in a greater d than other ads 
jectives. If we speak of “the man,” we no more dis« 
em any individual than when we say “‘a man,? © 
and not so much as when we say, “a wise man.” It — 
is only after an individual has already been distinguish- 
ed that the adjective * the’ characterises him, by re« 
ferring to that description. It is of very al and 
familiar application; because any object may be men« 
tioned as already known, or may be introduced with a 
view of being characterised by some special mark. Like 
every other ive, it becomes fitted to particularise 
the intended object in proportion as it is used with skill 
and propriety. . : F 

Mr Tooke (vol. ii. p. 60.) derives “the” from the Etyn 
Saxon verb the-an, “ to take,” of which he supposes it of 
to be the imperative. ‘ The man,” accordingly, means ~ 
* take man ;”’ and implies a direction to the to 
select an individual from the rest of the class. This is 
its meaning when the.object is first introduced for the 
purpose of being described. When afterwards used 
for reference, it must mean “ talsen” or * selected.” * t 

Very nearly allied to the adjective “the” are the Ana 
words “ this” and “ that,’? which have been denomi- 
nated by grammarians adjective pronouns. ‘That’? is 
prec i by Mr Tooke as also derived from the-an, 
“to take;” and as, in fact, its past participle. In 
actual application ‘this’? means “near,” and ‘ that” 
“ at a distance.’ Another adjective « yonder,’ signi- 
fies, “* at a considerable distance,” or on the other side 
of something referred to. ** This’? and “ that” are eis 
ther prefixed to nouns, as‘ this man,” “ that thing,’ 
or are used by themselves, as ‘ this is ,”” © that is 
indifferent.”? In the last form. of there is a subs 
audition of the noun ; or the adjective may be consi« 
dered as converted into a substantive noun, in the same 
manner as we have shown that many substantives aré 
created. Like them, it expresses one quality, with a 
subaudition of the rest. An adjective used with the 
subaudition of a substantive, is very nearly akin to a 
substantive formed from an adjective by subaudition. 

CHAP. VI. 

Of Verbs. 

Sect. I. The Nature of the Verb. 

Tue verb, as exhibited in eleme’ grammars, Comp 
especially those of the Greek and Latin, is much more ted ap 
varied than any of the other parts of speech. Some ance¢ 
ingenious attempts have been made to trace its com- verb. 
plications, and to analyse its different forms. We find 
the offices performed by words called verbs to be va~ 
rious, and it would be satisfactory to discover the cause’ 
of the = ee oe of one common term to words so dix) _ 
versifie - : 



following are the queries which this subject sug- 
i, _ Does the verb perform any office which is pe: 
liar to itself, and is fm oe to every a ch, 

om in the present practice of grammarians, receives the ap- 
n of verb? Are ee feo of coinci- 
than one in the appli of the various forms 

of the verb? Is this coincidence in office strictly uni- 
versal? Or are these different offices sometimes united 
in one prone. oa remap only one of them is perform- 

re ed by others? the offices performed by the respec~ 
tive words called verbs thus different among them- 
selves? there any functions common to the verb 

with some other parts of though more advanta- 
rand more frequently performed by verbs than 

; By thes others Does this circumstance render it ad- 
visable in any instance to retain the name of verb, even 
while the office performed by it is not peculiar? Or 

t scientific accuracy to coneur with convenience in 
_ leading us to alter in this instance the nomenclature of 
the parts of speech? These questions can only be an- 
ewered by rte gee the nature and use of every 
sort of word which, in the habitual language of gram~ 
marians, is denominated a verb, and making a com- 

lensive survey of their applications, in order to as~ 
~ gign to all of them respectively their just rank in uni- 
versal . We tenho che co rer 
cussion of the leading problem implied in title 

____ the present Section, oy leave the reply to be gradually 
— ed-in' the —e this Chapter. 9 

One important of the verb, the imperative, cre 
ated by the earliest occasions for the invention of lan~ 

' , has already come under our notice. We have 
found imperatives to be the shortest of all words, and 
to consist of the roots from which the greater part of 

- other words derive their origin. But, since we have 
considered all language as imperative, that subject does 

not forman appropriate commencement to our Inquiries 
into the iar nature of the verb ; and in fact it 
scarcely 
already ma 

uires any additional observations to those 
on it. Many verbs from their — 

do not admit of direct imperatives, (to wit, those which 
do not signify the voluntary acts of mankind, ) yet pos+ 
sess many forms in:common with active verbs. 

_ We shall first consider those forms of the verb which 
are subservient to affirmation, or, as it has been some- 
times termed, predication, for the sake of including ne- 
gations. 

Sect. Il. Verbs as subservient to Assertion. 

jon a © Assertion or affirmation is the act peculiar to the 
t verb, being never performed by any word which gram- 
2, marians have referred to a different part of speech. 
, That part ofthe verb by which itis most evidently and 

most frequently performed is called the Indicative. By 
means of it we convey! information. This, though not 
the original object of language, is by far the most fre- 
quent application of it, especially in an improved state 
of society. It from that great characteristic 
of our species, the love of knowledge, implying an in- 
clination to convey it to each other. It is by means 
of affirmation that language becomes the instrument of 
the most pe RL ea in human thought 

ie and in the character of society. An inquiry into its na- 
| __— ture must therefore throw considerable light both on 
| thought and on language. 
itureof ~ In affirming, we connect different ideas together, and 

. thus dictate an arrangement which we wish such ideas 
to assume in the mind of the person addressed. To this 
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object a particular part of speee is devoted; butthat Univeral 
part of speech often. consists of a word which containg a Granwar. 
sign of various other ideas. When we say “the man ““Y"™” 
walks,” the word “ walks’? contains the name of a par- 
ticular motion, at the same time that it expresses a con- 
nection betwixt that motion and the object denoted by 
‘the man.” _ Mr Tooke considers the verb as contain- 
ing a noun and something more ; and he proposes it as a 
question worthy of the attention of philosophers, what 
is that circumstance which, when added to a noun or the 
name of an idea, makes it a verb? The answer to this, in 
so far as the indicative is concernéd, is, that it contains a 
sign of asserted connection betwixt the object express- 
ed by that noun or name and some other object which 
is also mentioned in the sentence. But we have other 
signs of connection which are never considered as giving 
a word the nature of a verb. The genitive case implies a 
sign of connection betwixt the object expressed in that 
case and some other; the adjective performs a similar 
office ; but there is a difference betwixt these signs of 
bs epg and that implied in the indicative of the 
verb. 

The nature of these two sorts of signs, and the diffe- Analysis of 
rence betwixt them, will be most clearly perceived sentences of 
attending to the structure of those languages which ®¢tton, 
enable us to resolve the indicative of every verb into its 
constituent parts by affording distinct signs for each. 
In English the man walks” may be resolved into this 
sentence “ the man is walking.” The termination ing 
implies a connection similar to that expressed by. the 
genitive case or by the adjective, while the word is gives 
the sentence the character of assertion, and fits it or 
conveying new information. 

For the sake of possessing appropriate terms on this 
part of the subject, it will be convenient to borrow the 
technical language of logicians, who call a sentence a 

ition; consisting of three parts, a subject, a predi~ 
cate, anda la. In such a sentence as we have now 
mentioned; each of these parts is expressed by a sepa- 
rate sign, “ ‘The man” is the subject, « walking” the 
predicate, and. “ is” the copula. The author of Gram~ 
mar in Dr Rees’s Cyclopedia maintains that “is” does 
not express assertion but connection. Connection, how- 
ever, is often expressed by words of very different im 
port’: therefore that term is less appropriate to the co« 
pula than assertion. 

Sect. III. The Substantive Verb. 

Tue copula has been denominated the Substantive 
Verb, and it undergoes:a variety of changes, called in« 
flections, corresponding to the changes incident to other 
verbs. 

The radical-nature and) common use of this verb is: Mr Harris's 
not, as Mr Harris supposes, to express existence, but account of 
to assert a’ connection betwixt one object and another, the substan. 
The author now mentioned has been unfortunate in-his “¥¢ ver 
tnode of. describing the use of this verb. He»pro- 
nounces it an undoubted axiom, that “an object must 
first ne, before it can be ANY THING ELsE.;” an opinion 
in all points of view untenable. In the first place, it 
is not necessary that the subject spoken of should have 
an actual-existence.. Wecan ren of supposed as well 
as-of existing objects. In the next place, an assertion 
that any object which has existence 1s something. else, 
implies an absurdity.x—What then is an assertion? 
Do we by means of it assert an object to be the same 
that is implied in the term used for an introductory 
designation? This ismot the case; it. would form an 
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Universal unmeaning truism ; and the predicate is generally a 
Grammar. different word from the pet sae In this act we 
—Y~" ‘neither assert the subject to be the same, nor’ to be 
The ulti- something else. The office of assertion consists in 

mate effect pointing out a relation betwixt the subject and some 
of assertion. Other idea. The word “gold” has one meaning, and 

the word “metal” has a different one. -When we 
say “gold is a metal,”’? we do not intend to say 
that the words “gold” and “ metal’? have the same 
meaning, but that the qualities expressed by the word 
* metal,’’ are connected with the object called “ gold.” 
When we say “ sugar is sweet,” “ wormwood is bitter,” 
our intention is to produce in the mind of the person 
addressed a connection betwixt the ideas which have 
been previously attached to the word “ sugar,” and 
the further idea of “sweetness,” and betwixt the ideas 
attached to “‘ wormwood,” and the idea of “ bitter- 
ness.”? Sometimes nothing may be previously known 
concerning the subject of the proposition. e may 
speak of sugar and of wormwood to a person who has 
never heard of either. In that case the terms are only 
introduced as signs requiring the person addressed to 
attach to the one of them the idea of sweetness, and 
to the other that of bitterness, as contributing to those 
compound ideas of which he may afterwards consider 
the words as significant. The idea expressed in the sub- 
ject must always be different from that expressed in the 
predicate. This is the case even though the expres- 
sions used would on a different occasion be synony- 
mous. When the sentence “ London is the capital of 
Britain” is uttered, if the hearer had any ideas about 
London, he is desired to connect with these the fur- 
ther circumstance of its being the capital of Britain : 
if he had no idea on the subject, except that Londen 
was a name written or pronounced in a certain manner, 
he is desired to connect this word as a name with those 
which form the predicate of the sentence. Sometimes, 
by a figure of speech, the same word is used for the 
subject and the predicate: for example, “ Home is 
home.” In the employment of this figure, however, it 
will be found that such a word as “ home” in these two 
situations has a different set of ideas attached to it. 
The meaning of this sentence is, «* Home, though often 
thought and spoken of with indifference, is, when made 
the subject of reflection, connected with feelings which 
interest and attach us.” x 

The sub- The substantive verb differs from verbs of motion in 
stantive being radically indicative in its character. Assertion is 
verb radi- the cause of the contrivance of it. It does not originate 
cally indi- jn the imperative mode, any further than an impera- 
waeye tive effort to command attention is implied in all lan- 

guage. The use of the substantive verb is, to direct 
the thought of a-person to the connection of one idea, 
or one assemblage of ideas, with another, and thus to 
indicate congruities, incongruities, and relations of all 
kinds. The substantive verb is employed in the im- 
Cr. conformably with the usages of other verbs. 

e say, “ be wise ;”’ “be ready to do your duty ;” 
but this imperative has always an awkwardness and 
a want of emphasis, compared to that of the. active 
yerb. An active imperative may be considered. in 
such phrases as understood. It seems an absurdity 
to desire any person or thing fo be, or ever simply to 
be connected with another object, or to be endowed 
with a particular character. The imperative radically 
implied in such sentences is a command or solicitation 
to use such evertions as tend to the production of a cer- 
tain state. Sis probus means fac ut sis probus, cause 
yourself to be good ; act in such a manner as to support 
& worthy character. i 
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The noun becomes an adjective by its.situation, 

~The liar .character ‘of. ori 
stantive verb is, to express in a separate 
general act of the mind which is common to all a 
an the indicative mood. wee fey 

The predicate of a proposition ‘may either be an ad-: 
jective mous as “ Cicero was nt 3” « Solomon ¢ 
was wise ;” or a participle, as, “ the man is walking ;” 4 
“the boy is riding.” A substantive is applied with 
equal frequency to the same use as “ Isaac is a philosos 
pher ;” « George is a king ;” “ Alexander is an emperor.” 
A connection betwixt the ideas e: by these sub- 
stantive nouns and those attached to the subjects of the 
propositions, is then asserted by means of this simple verb: 
The verb still merely serves the of a copula; 

Dr Smith infers from the generality of the character 0; 
of this verb that it must have” been the result of much this 
thought, and could have been formed only after refines 
ment in metaphysical science had made considerable 
advancement. For this inference, however, there*is 
not sufficient foundation. The acts exerted in all as- 
sertions have a character mutually similar, and are 
therefore called the same act; and nothing is more 
natural than to express the same act or similar acts by. 
the same sign. . : 

The early attempts of a child to speak are often: Supp 
made without the use of the substantive verb. He no de 
says, “ That bread-good,” instead of « that bread is ™* 
good.” He possesses the ideas of bread and of good 
ness, and, by pronouncing the one in immediate suc< 
cession to the other, he attempts to convey the ims 
pression which he has received of their mutual con- 
nection. The same mode of speaking may be sup 
posed to take place among a le whose mutual 
communications are few and ‘crudely executed. But, 
as the juxta-position of nouns may also be applied to 
other uses, a separate sign is _ ards introduced 
for indicating assertion; and’no depth of metaphysi-° 
eal knowledge is required to induee men to use the 
same sign on every similar occasion. Although some 
risk of error attends the ee exercise of re- 
tracing and analysing the progress of our mental 
peeves) and sindatvatatiaphansss) mistakes and dufi~ 
culties have been handed down from age to age, no 
hesitation or impediment occurs in the employment of 
the faculties for the common purposes of speech. The 
human mind has always proceeded without embarrass- 
ment in contriving signs for its communications, ~ 
The formation of'a general word is equally easy with 
that of a significant fe ae termination for shewing. 
that words are applied to similar uses. A termination 
expresses some point of nautual resemblance in the ap« 
plication of words, The same thing is done by a se~ 
parate word, and. a separate word may be uttered with 
equal facility. The forms, in fact, which are common 
to all other verbs are exactly synonymous with the pure 
substantive verb. All other verbs consist of the signs of 
ideas, coupled, as we have observed, with the sign of 
adjection, and the sign of assertion ; that is, the mean« 
ing of the participle with that of the copula, 

_ Secr. IV. The Neuter Verb. 

Some languages have verbs which contain the mean- Natu 
ing of an adjective and the copula condensed in one them 
word, and which have no further characteristic in the verb, 
construction of sentences than these parts of speech 
when separately ‘expressed. Perhaps this is not the 
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blush ;” but we _ ferent 

ves 
substantive verb in a separate state. The 
mentioned are called neuter verbs, in conse- 

quence of the absence of certain qualities which we 
hall find other verbs to possess. 

Secr. V.  Assertions made by Verbs of Motion or of 
Action. 

“Ir has been already observed that the first object 
which a man has in view, in using speech, is to excite to 
action. Were mankind destitute of vocal language, 
they would imitate the particular actions which they in- 
tend the person to whom they speak to perform. This 
is always done by persons who wish to converse while 

' they are not acquainted with any common language. 
The case is necessarily the same with dumb persons. 
In tracing the origin of the words by which particular 
actions are represented, and the establishment of them 
as conventional signs, we find no general principle to 
guide us. The motive for using a particular sound is 
of so casual a nature that its history is lost before it re- 
ceives an established application. The want of written 
documents, and the total inattention to retrospective 
analysis, which exist in a state of society so rude, in- 
volve the origins of words in obscurity. Etymology can 
only trace a word from one application to another, and 
follow its variations through the different languages 
into which it has been adopted. Even this exercise is 
liable to deceptions which it is difficult to avoid. Yet 
it must be allowed that, when conducted with cau- 
tion, it may prove extremely useful, by discovering 
analogical principles of transition, which elucidate this 
a ent of human art. 

After men have learned to employ words for excit- 
ing one another to those actions by which reciprocal 
services are performed, the extent of the uses to which 
language may be applied must be soon more fully per-' 

- ceived. Men contrive to describe to each other various 
surrounding phenomena. Some of the most interesting 
of these consist of the actions of their fellow creatures. ° 

The same sign by which we desire a person to per- 
form a icular action, is naturally retained as a sym- 

ve bol of that action in describing any series of events of 
};, which it forms a part. After we have used the words 

* come,” go,” “ stand, “ sit,” “ run,” as imperatives, 
_ ‘we spontaneously apply the same words, either in the 

same form or with some slight addition or alteration, 
in affirmative sentences, such as “‘ John stands,” “ John 
sits,” or “ John runs,” . 
It has been already remarked that these indicative 

forms may be resolved into the copula with a participle, 
_and are equivalent to “John is standing,” “John is 
sitting,” and “ John is running.” The connexions ex- 

the participle are observed in the operations 
of the solitary mind before we are capable of using 
language, and form an extensive series of relations 
among the objects of our knowledge. But the earliest 
use that arises for connecting the significant words is 
the conve: — of raven On this account the 
‘opula and the participial sign are not originally sepa- 
pty but condensed into one sith with yd seesie of the 
action specified. This early date of the condensed 
phrase is the cause of a comparative simplicity in the 
indicative form. It is prior in formation to the partici, 
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ple. We’ have occasion to say that a man “ walks,” Universal 
soonér’ than we ‘have occasion to use the liu. Grammar, 
designation “ the wian walking” as the subject of a dif: ~~~ 
fere abet It follows'a fortiori that the simple 
indicative ‘is prior to that indicative which is formed 
by the participle and the The division of it 
into these two parts might make the indicative appear 
more complicated in metaphysical analysis, and some 
might be disposed, on this view of the subject, to con- 
sider the usual indicative as a ies of contraction. 
oe is = a character. e act which consists 
in the union e meaning of these two signs is s 
taneous, and of an early origin. On this parasts 
indicative has even’ less complexity of form than the 
participle. 

Sect. VI. The Active, Passive, and Middle Voices. 

Ir most frequently happens that, in describing an 
event, whether consisting of a voluntary human action 
or not, we have occasion to bring into view, by means 
of a noun, some object which has a conspicuous con- 
cern in it. The occasions on which no ‘inclination to 
do this exists are but few, and the events which are 
described in a manner so simple are not of the most in= some verbe 
teresting kind. They occur in Latin in the use of of no voice. 
such verbs as ningit and pluit, “it snows,” ‘it rains.” 
Each of these verbs, without any nominative, contains 
a full account of an event. 

When we describe an action which has an intimate Origin of 
connection with some other objects, we generally have voices. 
occasion to extend our description by the mention of ’ 
the object or objects so situated. We may eitlier men- 
tion one or more of the agents who perform the action, 
or an object affected by it. If the noun expressing 
this object is put in the nominative case, it becomes the 
leading subject of the sentence. 
When the nominative is the name of an agent, the Distinct 

verb is said tobe aclive. When it is the name of an forms not 
object affected, it is said to be passive. (This mode of #!ways re- 
expression is somewhat illogical. It is the noun that 14 
becomes active in the one instance, and passive in the 
other. The difference of these two uses of the yerb is, 
that they give these differences of character to the noun. 
We shall, however, adhere to the established nomencla- 
ture as established by common usage, and sessing the 
advantage of a convenient briefness.) There are not 
in every language two separate forms of the verb for 
these two applications of it. In modern English, 
some verbs are used in the same form in an active and 
in a passive application. We can use the verb “ cut” 
in any one of the three following ways: “ They cut 
the tree ;’’ «‘ These tools cut smoothly ;” « Fir cuts more 

We say, “ Look at that person’s 
face ;’’ also “ He looks well ;” “ Drink some wine ;” 
and “ This wine drinks pleasantly.” 

Some grammarians, impressed with the prominent 
distinction existing in the Latin language betwixt the 
verb in the active and the passive voice, would insist 
that * to drink” and “ to cut” are essentially active, and 
therefore that the phrases “ fir cuts easily” and “ this 
wine drinks pleasantly” are ungrammatical. But w@ 
shall probably entertain a more enlarged as well as a 
more correct idea of the verb, by conceiving that those 
which we call active verbs are in-their earliest applica- 
tion of no particular voice, though, from the agent ge- 
nerally appearing in the mind of'the speaker more im- 
portant than any object acted-on, the active application 
of them is the mostfrequent. The original indicative of 

4 
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Different 
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Tn French, 

In Icelandic 
and Latin. 

and an event without specifying the nature of thia.con- 
nection, The circumstance of agency or any other may 
be safely left to the inferences formed by the under-\ 
standing of the hearer. a 

In other instances, it is found convenient to contrive 
a mode of expressing by some slight alteration in. the 
form of the verb the circumstance of being the object 
acted on. An expression of this sort, if found to har- 
monize with the genius of a language, may be after- 
wards universally adopted ; and the original form of the 
verb will then be limited to the active application. In 
such languages the distinction betwixt the active and 
passive voices will be most constant... This happens in 
the Latin language, and in the active and passive voices 
of the Greek. But, where the contrivances adopted for 
this purpose are in point of convenience less fortunate, 
they will be more varied and less strictly adhered to. 
Much will be left to urgent. occasion or individual 
taste. Of this we have instances in the middle, voice 
of the Greek verb, and in several phrases in the modern 
languages of Europe. 

The French apply the verb in a passive acceptation, 
by introducing the same object as the nominative and 
the accusative to it, as Le vin de Bourgoigne sz BOIT par- 
tout, literally “ the wine of Burgundy drinks itself every 
where.” A verb thus used has been called a reciprocal 
verb, and it appears particularly appropriate when the 
same object is the agent and the object affected, as in 
the phrase “ he prepares himself,” Yet it is not ne- 
cessarily limited to such occasions. Le vin boit does not 
mean “the wine performs. the act of drinking,’ but 
“the wine has some connection with the act of drink- 
ing.” The nature of that connection is here indicated 
by the accusative se. The phrase le vie se boit may 
be thus analysed, “‘ The wine is concerned in drink- 
ing, by being the liquor which some one drinks.” But 
we find that in English, when we say, “ the wine 
drinks pleasantly,” the kind of connection betwixt the, 
wine and the act of drinking is left to be inferred from 
the nature of the subject, This is of itself sufficiently. 
prominent to prevent ambiguity, notwithstanding the 
incomparably aie frequency. of the active applica- 
tion of that verb, , 

In other instances, a slight addition or a mere altera- 
tion is used for denoting the passive. In the Icelandic 
language, @g elska signifies “ 1 love,” ag elshast 1am 
-loved,’’ In Latin, we have amo for “ I love,” and amor 
for “Iam loved.”” The expedients adopted. in diffe- 
rent languages, will depend on the previous state of 
each. When a language already possesses a. word 
expressive of suffering or being acted on, it will be na- 
tural to employ this, or some part of it, in union with the 
verb to denote the passive. It is not improbable that 
the letter +, which distinguishes. the passive voice in 
Latin, is derived from, res “‘ a thing,” or some previ- 
ously existing word of similar import. The radical let- 
ters.am signify ‘“ love);? am-o. ‘ 1 love,” i.e. “ I have 
some general connection with loving.” Am-o-r “« Iam 
connected with loving as the ‘hing or object loved.” The 
letter r runs through all those forms of the passive voice 

hich are produced by inflexion, with the exception of 
the second person plural, 

The preterite tense of the passive verb in Latin is 
made up of a compound phrase, consisting of the par- 
ticiple with the substantive verb. The. participle em- 
ployed is derived from the past tense. Amatus is most 
probably a contraction for amavit-us, and derived from 
amavil, The past tense is thus converted into a part 
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of speech resembling the adjective ; the effect of Unit 

the past is exhibited as a quality is to be con- CF 

nected or adjectived to some other idea din = 
the form cf a cspanges noun. The patent sere 
the copula forms an indicative or asserting sentence. 
This 5 te that assertion was not early appropriated _ 
to that particular sort of connection betwixt actions 
and other objects. r. 

The best passive form of the verb:which the English In E 
language possesses is in the preterite tense, and yet itis 
of an equally compound nature with this part of the 
Latin passive. We adopt the sign of past action in the 
form of an adjectived quality, and complete our assertion 
by inserting the copula. ‘ Destroyed” is the past tense 
of the verb “ destroy.” ‘* The enemy’s troapariesiotar 
ed the city” expresses the active voice: “ city, is 
destroyed” expresses the passive. ee 
We have no good contrivance for a passive voice in. 

the present indicative. Domus cedificatur cannot be 
literally translated into our language. When we say 
“The house is built,” we assert the completion of an. 
action. The nearest approach which we make to it, 
in respect to tense is by the phrase ‘ the house is build« 
ing ;” but. here we confound the voices, at least we em= 
ploy a word which in respect.of voice is general, as a2 
participle in img is most commonly used in the ace 
tive voice. Some of our southern neighbours choose 
to express their meaning by the phrase “the house, 
is being built,” which is no farther appropriate to the. 
resent tense than as the same combination never 
ppens to be used for the past. It labours under the 

disadvantage of an awkward. verbosity, which pee 
vents it from being generally adopted, or sanctioned by) 
the authority of persons of taste. Another effort has. 
sometimes been made to supply this want by prefixing 
the letter a to the present participle, and tom con=, 
verting it into a passive present, as ‘the house is, 
a-building,” but this has not succeeded in meeting, 
with a permanent adoption. A strictly appropriate 
phrase-has not been found absolutely necessary, because: 
a slight alteration in the form of our sentence enables. 
us to dispense entirely with the passive form of the 
verb. We can say ‘the building of the house goes. 
forward,” or “the work people are engaged in the. 
building of the house.’? No inconvenience is experi~ 
enced in expressing our meaning ; it is confined to our 
asta to translate Latin sentences literally into Eng=. 
lish. 

In the French language.the passive voice is much subs 
less frequently used foo in English, . That language.for th 
has a resource which few others possess for introducing ‘ive 
the object acted on after the active verb without. the 
mention of any particular agent, as.it has a nominative 
of a very general application, on or ’on, signifying meres. 
ly. * some being,or beings or imaginable:’. Thisis 
prefixed to the active form of the verb, and the object 
acted:on is conveniently made to follow in the accusa- 
tive (or objective) case. On le dit, “some being or” 
beings say so,” is translated with propriety “ it is. 
said,” > 

Our language is.equally defective in a:passive voice! 
for the future as for the present.. If the sentence do-. 
mus cedificabitur is translated by the phrases “ the house 
will be built,’’ or “* the house will be building,” or “a+ 
building,” or * will be being built,” we shall find these. 
forms to labour under the. same disadvantages with the 
attempts already mentioned to give a translation of the 
words ‘ domus eedificatur,”? Yet we experience equals, 
ly little inconvenience. in this as in the former instance, 



al b a moderate skill in varying the turn of our sen-~ 
» tence enables us to convey our meaning clearly with. 
"out the use of a passive voice, : 

nal A neuter voice might be formed consisting of a sepa- 
rate word to signify that an action takes place, in a 

manner similar to the words ningif and pluit. We might 
have a single word for “ there is,” or “there was a 
walking ;” in French, on se promene. In Latin, the 
passive voice is sometimes used in this neutral or im- 
personal manner. Ambulatur is not passive in any thing 
else than in form: It means “ the act of walking goes 

on” ambulatur ab illo, “ the-act of walking is perform. 
~ en by him,” for “ he walks.” 

Secr. VII. Regimen of the Active Verb. 

Some actions are of such a nature that the object af- 
fected by them is always interesting, and, in the earliest 
use of language, such actions are never related with- 
out immediate mention of an object thus affected. It 
also happens on such occasions, that the manner in 
which the object is affected is evident from the nature 
of the action. Of this nature are the actions expressed 

by the verbs “ to make,” “ to build,” ** to cut,” “to 
strike,” “to kill.” Such verbs in the Latin language 

ly govern the accusative case, intimating the 
most rapid transition from the idea conveyed in the 
governing verb to that conveyed in the noun. The 
noun governed may, in consequence of its own regi- 
men, rendered introductory to further additions 
both to the form and meaning of a sentence. The verb 

thus becomes .a hinge on which the greater part of 
en. the meaning of a sentence turns. The large proportion 

; of verbs which govern nouns in’ this manner has con- 
ferred a conspicuous rank on this part of speech. It 
is in this respect more powerful than the adjective. 
Even when adjectives are used as predicates in affirma- 
tion, the meaning which they introduce generally ter- 
minates in themselves, or leads to subordinate ideas only 
through the medium of prepositions. We say “ this 
man is good,” “ that man is just ;’’ also, “ this man is 
food at heart,’? “that man is just in all his conduct.” 
t is seldom that adjectives in Latin can be admitted to 

ern the accusative ; and even the phrases in which 
is might appear to take place, such as Os humerosque 

similis, are commonly explained by the subaudition of 
the preposition quoad. ‘These differences betwixt the 
active verb and the other parts of speech have had a 
secret: influence in leading grammarians to attach great 
importance to the verb. Its full power seems to reside 
in this form of it. Verbs of other kinds have appeared 
to be exceptions, or words to which convenience has 
assigned a verbal form, though they are not originally 
enti to it. . 

The governing powers of the active verb are retained 
by the active participle and the infinitive mood. This 
act seems to have Tea grammarians to consider these 
forms of words as of the verb properly so called. 
The participle is distinguished from the adjective by re- 
gimen alone. Hence those grammarians who call par- 
ticiples real. adjectives have always been most fully 
satisfied with the appellation when applied to the par- 
ticiples of verbs destitute of regimen, such as “ thriving,” 
« BP bemsin 2? “surprising,” words which are in all re- 

used as adjectives, though participles in etymo- 
and in form. 

The infinitive mood has the same similarity to the 
substantive noun as’ the participle has to the adjec- 
tive. It may become a nominative to a verb, as “ to 
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enjoy is to obey;” or an accusative, as “ men generally Univers! 
wish to live long,” but, when introductory to othe Gravomar. words, it has a more powerful and ready regimen than “~~ the noun. In Latin, it like the verb governs the ac. 
cusative, and not exclusively the genitive, like the noun, 
We shall afterwards consider more particularly the par- 
ticiple and the infinitive mood. At present we have 
merely accounted for the fact that grammariaus have 
reckoned them real parts of the verb. 

It must always have been obvious that this office of General re- 
the active verb is not common to all verbs, and there- flections cn 
fore is not characteristic of this part of speech ; and, if he verb. 
the participle and the infinitive mood are to be reckon 
ene of the verb, the problem still remains unsols 
ved, what is the true characteristic of the verb? Mr 
Tooke intimated that he was prepared with some doc« 
trine which appeared to himself satisfactory as a des 
scription of the verb, including its infinitive mood, 
Every philologist must. regret that this acute writer 
did not communicate his views more fully to the 
world. On this ‘uske of the subject, it is possible that 

n they may have both well founded and original. 
We are certain that they would have been at least 
worthy of attention. They appear to have been valu- 
able in his own eyes ; they would have been exhibit. 
ed in a forcible manner if he had chosen to publish 
them, and might have led the way to a more satisfac- 
tory account of the subject. But, as no explanation of 
this sort occurs on our own most afew: ¢ reflections, 
we naturally suspect (however presumptuous the de~ 
claration may appear, ) that his theory would have either 
turned out eventually inconsistent with some of the 
opinions which he has published, or would have been 
in itself unsatisfactory. 
A a answer to the question in the form now pro- 

posed is not of great importance. We have pointed. 
out assertion as one office which is performed by verbs - 
alone. We have pointed out the quality of an active 
regimen, as belonging to an extensive department 
of verbs, and have shown that this quality is pos- 
sessed by parts of speech closely allied to the verb 
in etymology, and generally’ numbered among its 
 setg though not possessing an asserting power. We 

ve shown in what words assertion and a transitive re- 
gimen are separate,and in what they are combined. As- 
sertion is separate in the indicative mood of substantive 
and neuter verbs; the transitive regimen, in the in- 
finitive mood and active participle of active verbs, 
We have endeavoured to investigate the connection be- 
twixt these. parts of speech and the indicative of the 
verb. In so far as their character is inconstant or-com- 
plicated, we have stated the causes of these character- 
istics, and the shades of variation by which they are 
distinguished. _ We have shown in what respects the in- 
termediate kinds of words partake of the nature of one 
part of speech, and in what, respects they partake of 
the nature of another. If the particulars on these sub. 
jects are impressed on. our minds, our theories willbe 
exempt from ambiguity or confusion.. 

Sect. VIII. Iniransitive Active Verbs. 9 

Neuter verbs have no such regimen as has been now 
described. Hence some have assumed this as a mark 
of distinction betwixt them and active verbs, It did 
not however escape observation that some verbs which 
do not govern any noun signify action, and that there- 
fore the term euler as implying the absence of: active 
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wer, did not apply to them, For. this reason these 

fave been retained in the list of active verbs, but dis- 

tinguished from verbs of regimen by the additional 

epithet intransitive. Their peculiar character has been 

generally represented as arising from this peculiarity in 

though they fe nature of the actions signified, that they do not 
signify tran- 
sitive acts. 

Some verbs 
both transi- 
tive and 
intransitive. 

affect any ulterior object. But this is not true in point 

of fact. The transitive or intransitive nature of verbs 

of action depends solely on the occasions of mankind 

jn making use of language. _ Transitive yerbs are 

those which express actions when we have occasion 

instantly to mention an object acted on. _Intransi- 
tive verbs describe actions when we are satisfied with 

stating the connection betwixt the action and the agent. 
Verbs which admit of no direct regimen, and therefore 

are termed intransitive, may introduce other ideas, ex- 
pressed by nouns, through the medium of prepositions. 
The verb “to strike” is transitive, while the verb “ to 
walk” is called intransitive ; and yet it is evident that in 

the act of walking one or more objectsareacted on asmuch 
as in the act of striking. Only it happens that when we 
speak of striking, it is generally of mmportance to point 
out the object that is struck; but, when we speak of walk- 
ing, our attention is chiefly directed to the act as connect- 
ed with the agent. In walking, however, a man walks 
upon some object, which ‘supports him ; he walks from 
some place, and fo some other. Each of the phrases “I 
strike my horse,” and “I walk upon the ground,” express- 
es, in a manner equally explicit, a particular act, together 
with an object affected. The intervention of a preposi- 
*tion in the one case, and the absence of one in the other, 
imply no difference in the energy of the act related, 
but only the different degrees of interest excited in 
the connection of it with the object affected. It 
might naturally be expected, from the numerous and 
varied occasions which we have for the relation of 
events, that, even in describing the same sort of ac- 
tion, we should sometimes have a motive for men- 
tioning an object affected, and sometimes not. For this 
reason some verbs differ from each other only in their 
transitive or intransitive application, of which we have 
already given an instance in the difference betwixt the 
verbs “to speak” and “to say.” In other instances 
the same verb is used either transitively or intransi-= 
tively. We may say at one time, “a miller grinds 
corn ;” in this sentence, corn is the object affected 
by the act ; at another time we may speak ofthe same 
act as characteristic of the situation and employment 
of an individual ; as in the sentence, “ two women were 
cei Ho the mill, the one was taken and the other 
left.” ere no occasion arises for mentioning any ob- 
in on which the act of grinding is exerted. These 
owever are not two different meanings given to the 

verb. In both cases it is used in its full meaning, that 
of describing a species of action. Whether we choose 
to introduce or omit the name of the thing acted on, 
depends on the design which we have in formin 
our discourse. It may or may not be of use to add 
this circumstance to the description. It makes -no 
more difference in the original meaning of the word 
than the introduction of a second sentence in elucida- 
tion of the subject would affect the meaning of the 
words in the sentence first employed. 

Sometimes verbs which are originally intransitive, and 
evidently not intended to have nouns subjoined to them, 
except through the medium of prepositions, are after- 
wards applied as active verbs governing the accusative, 
in consequence of the familiarity which thé expression 
of particular kinds of connection acquires from habit. 
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The verb “ escape” originally required the ition, 
« from’? to express a certain sort of connection betwixt 
the act and other objects. Yet we not only Bey “a pri- 

soner escaped from prison,” but, speaking of our own — 
memory, we may say that “names and dates escape us.” 
Fugire in Latin, is a verb of the same kind, and the 
corresponding phrase me fugit is used in that language, 
Me laiet is of a similar nature. Ardere is intransitive, 
or perhaps ought rather to be called neuter, yet it is 
made to govern the accusative: Formosum pastor Cory< 
don arpEBAT Alezin. : : 

In some instances an active verb, which we are in the quer, 
habit of connecting with nouns by means, of preposi- 
tions, is used to form a transitive verb by being com- com 
pounded with a preposition governing the accusative, 
and evidently derives its transitive power from the pre- ° 
position. Such a verb, like others which govern the 
same case, may be used in the passive voice. In Latin 
we have such words as initur, “it is entered on.” In 
English the same thing takes place, though the two 
words continue separate. The phrase thus formed is 
treated like a compound word, and made to 
through variations similar to those to which entire. 
words are subjected. Such are the phrases “to laugh 
at,” and “to trifle with:” the preposition and the verb 
coalesce to form a sort of compound verb, which is 
used passively in the phrases “to be laughed at,” and 
“to be trifled with.” This species of coalescence of 
words into phrases, subjected to a peculiar inflection, % 
even takes place in instances in which an active verb g¢ 
verns a noun in the accusative, and then leads to another 
by means of a age ae ;.as inthe phrase “to makea 
fool of ;” for we do not say in the passive “afool was 
made of him,” but “he was made a fool of.” Wehave ~ t 
many analogous examples ; as, “ to be made game of,” 
«to be evil spoken of,” “ to be taken notice of,” “to be 
taken care of.” Some even say, “ to be paid attention 
to.” This last expression is inelegant, because it shews 
an unsuccessful grasping at a variety of accommodation. 

On the diversity of regimen of verbs, see our account 
of the cases of the noun. The subjects are inseparably 
connected, and under that head such observations as ~ 
appeared necessary have been delivered, 

Sect. IX. Persons and Numbers. 

Very little remark is required on the meaning at- 
tached to the Persons and Numbers of the verb. But 
the nature ef their connection with this part of speech 
may be illustrated by their etymology. 4 

In those languages in which verbs receive sepa spe jp 
rate terminations for distinguishing the first, second, nati 
and third persons, such terminations are pronouns, and. 
are equally complete as if they were separate words. 
The termination 0 in amo was probably derived from 
ego, the s in amas from cv, the ¢ in amat from avlec, the 
amus in amamus from isis. These terminations shew 
traces of being the same pronouns slightly modified. 
Some philologists who find themselves at one time daz= 
zled by Mr Tooke’s plausible etymologies, are at another 
startled on finding instances to which his principles can« 
not be applied, and on this ground rashly become dis 
posed to condemn the whole as fanciful. A. 
under these impressions might perhaps stop us short 
in the inflections of amo with asking the ene ogy of 
the terminations -afis and -ant in the second and third 

e 

person plural. Alis affords no vestige of the Greek 
imsis, nor -ant of avlo. It would be too bold to main-« 
tain that they are derived from words so dissimilar te 



GRAMMAR. 425 
themselves, unless we were able historically to point out turally first assumed is the instant in which the sen- Univeral 

the intermediate steps of their transmutation. But dif. tence itself is uttered. Hence the first general divi. Grammar. 
\ of etymology do not in-the least invalidate the sion of tenses is into t, past, and future: Points ““Y""” 

position, such terminations are real pro- of reference may also be selected from the past and the 
nouns, Atis and ant have exactly the same meaning future, and expeditious methods, suited to our various 
with izes and ave. Whether they were derived from occasions, adopted for expressing relative precedence or 
words subsequently forgotten, or were applied in the subsequence. 
first instance as terminations, they are to be considered —_ References to the division of time imto definite por- 
as complete si, ually significant with separate words, tions, as hours, days, weeks, months, and years, are al- 
and difeeing from the latter only in being placed not be- ways made by means of nouns contrived for the pur- 

1 poate after the radical letters of _ ope ha pose, 
rs itten in closer connection with them. ie re- . 

' semblance. of some of the terminations to the separate T poet see eer 
v ca eagle fact happily ada to corroborate the Before proceeding to the tenses of the indicative, The impe- 

ity of their signification ; but pat no such res which are the most important and precise, that of the "tive essen- 
semblance existed, just reflection would lead to the imperative claims some attention. ‘The form most fre~ “!!y ‘tures 
same conclusion, quently used in Latin and in English has been call- 
__ Imspeaking of the fahren pronouns, we observed ed the present imperative ; but a little attention will 

inations that they have all the rs of nouns, and that their shew that imperatives are essentially future. The act 
hed to whole peculiarity consisted in their frequent use, which ~ to be performed must be subsequent in time to the com- 

}, ‘bas occasioned a convenient brevity in their form. It mand. In many instances they may be separated by a 
‘is to the same cause that they owe the further distinc- considerable interval, without any alteration in the form 

‘ tion of being attached to many important words in the of the verb employed ; as when we say, “come to this 
_ Shape of terminations. In Greek and Latin we find place to-morrow.” Though sensible of this circumstance, 

them attached to the verb.. In the Hebrew and Arabic grammarians seem not to have been aware of its impor- 
i they are attached in the same manner to nouns. Jsm, tance in demonstrating the tense proper to this form of 
__ the Arabic word for ‘a name,” receives the terming- the verb. Perhaps a vague idea existed that the time of 
tions -i, -ek, and -ou for signifying “my name,” “thy the giving of the command ought to fix its tense, but this is Objections 
- name,” and “ his name.” obviated by the — reflection on the subject, as the #7»wered. 

The inflections of the English verb possess a charac- act performed by the speaker in every sort of sentence 
g- ter somewhat different from those used in the Latin is present. Perhaps the immediaie nature of the in- 

language. They do not supply the place of nomina- fluence intended to be produced by the imperative on 
tives, but are used along with them. We say “I love,” the mind of the person addressed has, though future, 
** thou lovest,” “he loveth” or “loves.” We never been considered as sufficient to entitle it to the appella- 

“ love” for “ I love,” “lovest” for “thou lovest,” - tion of But this influence is in no a- 
nor “ loveth” and “ loves” for ‘‘ he loveth’ and “he proper foundation for a distinction of tense. All lan- 

loves.” The terminations in English therefore are not guage is intended to produce an immediate effect on the 
_ complete pronouns as in Latin; they are only accom. mind. It is therefore solely with the time of the action 

panying signs, denoting that a particular sort of word or event specified in the verb that philosophical gram- 
is the nominative to the verb. They might be repre- mar is concerned in tracing the different tenses. The 

_ sented as redundancies, but they are not destitute of future in English is sometimes used instead of the im- 
meaning and utility. Though not absolutely necessary perative, as “ thou shalt not kill;” “thou shalt not 
to guard us against mistake, they contribute to pre- steal.” Perhaps grammarians who delight in distine- 
cision. They enable us to expatiate on a variety of tions would perceive in this phraseology, as compared 
circumstances in connection with the object exhibited to the common English imperative, some analogy to 
in the nominative case, before we introduce the verb; the varieties of imperatives in the Greek. language, 
and then the form of the verb shows its connection and would denominate the sentences last’ mentioned 
with the person mentioned in the nominative. But future imperatives, in contradistinction:to the common 
as the terminations in English are not so essential as in form called the present. But-in the- meaning of the - 
Latin, they are fewer and less varied. The first person. sentences the-tense is equally fature in both., ' 

i , and all the three persons plural, consist of the ©The Greek ledgange bes various imperatives -which The Greek 
simple verb with the pronoun prefixed. ‘I love, we grammarians arrange along with the different tenses, i™per*t'v<* 

eer) love, ye love, they love.” For this, among other reasons, and distinguish by the names of the present, the aorist, : 
____ our language admits of less inversion in the order of and even the preterite imperatives. But this diversity 
_ Sewers y of form: can ce no cefresponding diversity of 

» The same observations apply to the Numbers as to the tense, unless this should consist in discriminations in 
sof the verb. The use of them in the impera- the portions of future time to which the commands re- 

_ tive mood is conducted in the same manner as inthe fer. We may order a person to begin an action ata 
‘indicative. In thé passive voice they. follow. similar. particular time; or we may order him to be engaged in 

_ analogies as in the active. some occupation which is supposed to be previously 
, begun; or. we may order him to have an action com- 

pleted. But, with reference to the primary division of 
tenses.into past, present, and future, the imperative 

# Pig chrcingy to time is goes covnected with must be regarded as essentially future. 
al di. narration of events, and therefore many parts of , , 7c 

inof .the verb are so contrived as to indicate in their struc- &.. The Aorist and Present Ipilicative. ib polenk 
p M a connection with some portion of time in con- Mr Tooke has remarked that the part of the verb ry indicative 

otradistinction to another, The point of reference called the present indicative is a simple or general indi- impties no 
» MOL. X.. PART IL, Su ys 

Secr. X. Fenses.. 
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cative, and that no tense is implied in it. When we say 
«the sun rises in summer much earlier than in winter,” 
we assert a fact applicable to past, present, and future. 
Of the same nature are mathematical theorems and all 
general propositions. This form of the verb might 
therefore with respect to tense receive the appellation 
of a universal aorist. This indeed is the form of the verb 
used for describing present transactions. The idea of 
present time is on such occasions attached to the sen- 
tence, in consequence of an inference drawn from the 
nature of the subject. 

In some languages it is elegantly used to describe a 
long portion of past time extending to the present: 
as in French Je suis ici trois ans, and.in Latin Tres 
annos, hic adsum. But it is also used in describing 
events which have been completed at a time past, as, 
« Yesterday, when walking along, whom do I meet 
but my*old kinsman :” “Iam glad, says he, to find 
ou looking so well.” Grammarians, never doubt- 

ing that such indications are essentially of the present 
tense, have supposed that in such sentences the past is, 
for the sake of vivid representation, described by a fi- 
gure of speech as present. The facts now stated shew 
that such explanations are unnecessary ; and if they 
are in any degree just, or adapted to the conceptions 
which we attach to this form of the verb, the con- 
sideration that this indicative is not restricted to any 
tense will account for the facility with which we re- 
concile our minds to a figure of speech which would 
otherwise appear a distortion. 

We sometimes also use this general indicative in de- 
seribing future events, and their futurity is pointed 
out by some other word in the sentence, or by the 
evident import of the whole. ‘“ Next Tuesday és 
the first of April,” is a sentence equally proper with 
* next Tuesday will be the first of April.” And we 
say without any dread of being accused of vicious dic- 
tion, “ To-morrow he begins his journey.” 

_ It would be possible for men to convey their mean- 
ing on all occasions by indicatives, without any dis- 
tinction of tenses. The mention of other circumstances 
might serve to prevent the hearer from confounding 
the past, the present, and the future. But a sign of 
general application, consisting either of a separate word, 
a termination, or a systematic variation of the verb, is 
an important convenience, 
We are not altogether destitute of resources for 

marking with precision the present tense. Every lan- 
guage possesses separate words for the purpose, such 
as now’in English, and the corresponding words in 
other languages. It happens that, in our language, 
without the use of such additions, we indicate present 
time by employing the substantive verb with the par- 
ticiple instead of the usual indicative. « He writes” 
is the indicative without tense. «He is writing” is 
the present indicative. When we say “He writes a 
good hand,” or ‘* He writes to his relations every 
month,” we restrict our meaning to no particular 
time. But, when we say “ he is writing,” we describe 
a present transaction. This distinction is entirely con- 
ventional. The original meaning of* this combination 
of words implies nothing to distinguish it from the 
simple indicatiye, as the verb “is,” and the termina- 
tion “ing,” are, with respect to tense, equally general. 

3. The Preterite Imperfect and Perfect. 

The preterite tenses are of great importance in lan- 
guage; and all tenses by which knowledge is communi- 
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_owe our information. Our efficient communications of 
cated imply a reference to past time. To the past we 

knowledge consist in references to the . Tho 
the present exhibits nature as immediate y perceived 
the senses, which are the inlets of knowledge, it is by 
means of the — that we are enabled to form a judgment 
concerning the objects perceived. On our experi« 
ence depend all our judgments and ex ( 
ing the future. If language consisted essentially in-as- 
sertion, the past tense would be the original form of the 
verb. Grammarians state this to vod fact in the 3 Its 
cient Hebrew. In that language the preterite is in 
verbs simple and uniform, consisting of two syllables, 
which are formed of three consonants, with two inter- 

sed vowel sounds. The differences of the consonants 
distinguish the verbs from one another, while the vowel 
sounds are the same in all. Such are the verbs 1p» 
Menge visitavit yn3 (nathan) dedit. The verb in 
orm is considered as furnishing roots from which all 
other. words are derived. But those who have con- — 
cluded, from the concurrence of all the facts in other 
languages, that the imperative is the original form of 
the verb, will find no necessity for adopting a different 
opinion of the formation of that ancient lan . The 
eo Set is in it equally simple with the preterite, gene~ 
rally consisting of the same consonants, varied most pro= 
bably by a variation of the vowels. It has, therefore, on 
this principle, an equal claim to be considered as the 
root. In some instances it is shorter: in the verb }n3 
(nathan) it is 2 (then.) Verbs thus formed are on 
that account denominated irregular. But the fact, in 
such instances of the greater brevity of the imperative, 
shews that the Hebrew in this-respect does not differ 
from other languages. The simplicity and regularity 
of the preterite, however, in Hebrew may be con« | 
sidered as a consequence of the important rank which 
that tense holds in the most prevalent application of 
lan, e , : 

In English, the past tense is formed by a variation 
on the root of the verb as used for the imperative. 
This most commonly consists of the addition of the 
termination “ ed.” Others are formed by variations of 
the vowels; as “ struck” for the preterite of “ strike,” 
** wore” of ‘“* wear,” “ bore” of “ bear, “ drove” of 
“ drive.” “I walk,” and “ I drive,” are assertions in 
the aoristic or present indicative; “ [ walked,” and 
«T drove,” are in the past. This tense implies that 
an action was begun, and was continued at some p 
period. It is called the imperfect, because no definite 
relation to the present state of the event is implied in 
it, and room is left for supposing that the action may 
be still continued. — ‘ 

When we mean to assert that an action is accom 
plished, we introduce before the expression of past 
tense the auxiliary verb “ to have” in the present or ge- 
neral indicative. “ I have walked,” signifies, ““Iamin 
possession of the complete act.” “Ihave (by myown 
exertions) assured myself of its completion.” wy | 

Some English verbs have two variations ef the radi 2 
word for expressing past time, “ strive,” has “strove,” | 
and “ striven ;” “weave,” “ wove,” and “ woven;” 
‘“‘ break,” “broke,” and broken ;” “do,” “did,” and — | 
*« done.” The completed act is expressed by the lastof __ 
these forms, the words “ striven,” “ woven,” “broken,” |__ 
and “done.” Mr Tooke considers this contrivance as 
a eter ds because one word +5 t fons i suffie  * 
cient for every purpose. In verbs which have the pre- 
terite in “ ed.” the same word is used for the simple — 
description of an event in a train of progress at some 

ty 



period, and yined with the verb 
ve,” to signify that the act is The in- 

1 of that verb is sufficient for marking the dis- 
« He walked,” and “ he has*walked,” are 

y distinct from one another, as “ he did,” and 
«he has done.” In some verbs in which the preterite 
is formed by a change of the vowel, the same simpli- 

ity is observed: Vb na fl pas for both these va- 
_ rieties in the expression of past events. 

as- That form of the past tense which is conjoined with 
the yerb “ to have,” sd rians prenaenee 

rigi and properly the passive iciple. In this 
sentence, “ I have ariver Peal Foote the wall,” they 
consider the verb “ have” as governing the noun 
* nail” in the accusative, and “ driven” as the passive 
participle ing with the noun. In this form of the 
past tense the same word is always used as for the pas- 
sive participle. bess ye ae peceiapene 
as signifying in etymological analysis, “ I have a nai 
fatten) aiiven into the wall,” transferred by use 

___ and common consent to signify that the action is per- 
oct ete Ms individual mentioned in the nomin : a- 
tive. i receives t su rom 

prey? af some iporitios ee Hin lan 
g , which show that the passive participle is really 
ied employed, as its ihflections doo asia and 

made to agree with the noun in gender and num- 
ber. Such is the phrase Ho aperte le vostre lettere. 
« T have opened your letter.” This analysis of such 
i would have great probability, if the facts uni- 
‘ormly corresponded with it. But it is not a constant 
rule. It is often left even in the Italian to the op- 
tion of the speaker. We may say Ho aperto or aperte 
‘Te vostre letiere, e veduto or veduta ivi la vostra cor- 
tesia. The French say J’ai donné, not donnée occa- 
sion. Il a tué, not tués, ses ennemis. Donné and tué 
therefore merely signify a past action, and, like any 
other part of the verb, introduce or govern the sub- 
sequent noun. They cannot be considered as agree- 

ing with it like a passive participle. If it is con- 
venient to have a separate name for that part of the 
verb, it may with sufficient propriety be called a Pre- 

rete- terite Gerund. The peculiarity of its nature will ap- 
i. pear in the most convincing light, when we turn our 

attention to neuter and intransitive verbs, which, having 
no passive voice, cannot be said to have a passive par- 
ticiple. When we say “ he has gone,” “ I have come,” 
the words “ gone” and “ come” cannot be past partici- 
Ples agreein g with nouns, as no nouns are introduced 
after them. There is no sufficient reason why the in- 
‘oduction of a noun should alter the nature of the word. 
the phrase “ I have struck,” the word “ struck” sig- 

nifies action, and, as a part of the active verb, it may go- 
vern the accusative case with as much propriety as any 
other part of it. When we say “ I struck my enemy,” 
and “I have struck my enemy,” the word “ struck” is 

': French in both instances ly active in its meaning. There 
are certain occasions in which the past participle in 
the French language is used to agree with the go- 
verned noun; but these are altogether peculiar, and can- 
not give any room for ae that this is the origi- 

_ __ nal construction of this form of the preterite, after- 
/ —s-wards transferred to an active meaning; for it only 

takes place when the substantive noun ie been pre- 
viously introduced, and then referred to by means of 
the relative que. The French say J/ a rue’ plusieurs 
hommes ; but, Les hommes qu’ il a rue's.. This was a sub- 
sequent arrangement, admitted after a long discussion 

for 

oer 0 = a el 

| 
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a There is some a be- on 

twixt this gerund and t t participle, though their Grammar. 
syntax is not identical. Both’ signify an event com. “vr” 
— The participle is only the tense, trans- 
erred to the adjective or participial application, by 
which a past action is treated as a qualit introduced 
for describing an object. Its active application is of 
prior date, and is in constant use. 

It is not necessary to treat particularly of the other 
forms of past tenses, as they are regulated by the same 
principles, whether they are formed of combinations 
of words, as in the modern languages of Europe, or 
combinations of syllables, as in the ancient languages. 
Some observations connected with the general subject 
of their varieties will be suggested by certain forms of 
the subjunctive mood. 

4, The Future. 

The signification of the future tense requires no il- The future 
lustration. The remarks which we have to make on y 
this subject will therefore be confined to its etymology, “*P™*** 
Our conceptions of future events are mere deduc~ 
tions from known arrangements in the past or pre- 
sent, tending to modify their character. Hence all 
the contrivances for expressing futurity, that can be 
traced to their origin, are founded on the connection 
in which the future stands to the past and the present as 
an effect to a cause. They are derived from verbs signi« 
fying resolution, obligation, or other preparatory cir- 
cumstances, and, with respect to etymology, are equi- 
valent to the words employed in such English expres- 
sions as “I intend to go,”’ “ I must go,” “ I am kely 
to go,” “I prepare to > aah 

Mr Tooke ingeniously derives the Latin future in Jo Its etymolo~ 
from ass * to will” or “to be resolved.” In ido, for ex~ 8Y i Latin, 
ample, i signifies “go,” b (from 6s) “ will,” and o (from 
sy) 1.” Amabo and docebo are formed by annexing the 
same letters to ama “love,” and doce “ teach.” The 
future in am he considers as an adaptation of the radi- 
cal letters of amare, “ to love.” Legam is thus equiva- 
lent to legere amo, audiam to audire amo. By those 
who indulge a general scepticism in etymology, or who 
have other systems to support, these derivations may 
be thought improbable, and abundant opportunities are 
afforded of taking refuge in the obscurity of old de. 
rivations, It may be said, if 6 means @sa# in amabo, 
what is meant by the 6 in amabam? Such objec- 
tions can have no further effect than to throw dis- 
credit on instances of etymology that are somewhat 
obscure. Let us therefore attend to some which are of 
recent formation, and which, as the successive steps of 
their change are easily traced, are superior to all ob- 
jection. If general principles of analogy are there dis- 
closed, by which the abbreviating contrivances of lan- 
guage have been conducted, the uncertainty of some 
antique instances is not to be much regretted. The 
former will also assist us to judge of the degree of 
probability to be attached to some etymologies other- 
wise uncertain. 

In Italian, the future tense has undoubted marks of In Italian. 
a derivation from the verb avere “ to have.” Partiro 
«| shall depart,” is evidently derived from partire- 
ho * I have to depart.” This is evinced by the iden- 
tity of the terminations of the future with those of that 
verb in the present in all its persons and both numbers. 
Ho, hai, ha; havemo, avete, hanno: Partir-o, partir-ai, 

rlir-a ; partir-emo, partir-ete, parlir-anno, 
The French future is as evidently derived from the In French. 

of the French academy. 



Universal 
Grammar, 

In English. 

Rule on the 
use of shall 
and will, 

428 
present of ‘the verb avoir. In the verb parler it is Je 
parler-ai, “1 shall speak,” tu parler-as, il parler-a, nous 
parler-ons; vous parler-ez, ils parler-ont. ‘These are the 
terminations of the present of the verb now mention- 
ed, J'ai, tu as, il a, nous avons, vous avex, ils ont. 

'_ The French language has various modes of expres- 
sing futurity by combinations of entire words: into 
set phrases. The verb devoir, which signifies to be 
obliged from duty, is employed for this purpose, as, 
Je dois faire cela, “ I am to do that.” The same verb 
continues in other instances to retain its full original 
meaning. The verb aller is used for a similar: pur- 
pose ; as, Je vais lui rendre mes respects. 

In the English language combinations of this sort 
are the only futures, and they are often used in such a 
manner as to express something more. than futurity. 
We have thus a beautiful intermixture of their original 
meaning with their modern application. The verbs 
« will” and “ shall” are most commonly used, but they 
are not indiscriminately applied to signify futurity. 
Each of these verbs is employed to signify the resolu- 
tion of the speaker, or simple "futurity, according to 
certain habits of collocation with certain nominatives, 
«* Will” in the first person, and “ shall” in the second 
and third, signify resolution. Simple futurity is ex- 
pressed by “ shall” in the first, and “¢ will” in the two 
others. The simple future is as follows: 

© T shall,” * thou wilt,” he will.” 
« We shall,” “ ye will,” “ they will.” 

The future of determination is, 
« T will,” thou shalt,” ‘ he shall.” 
« Wewill,” “ye shall,” they: shall.” 

The perplexities occurring in the use of these auxilia- 
ries, in consequence of the tendencies of the Irish and 
Scoteh helng ditferenit from those of the English dialect, 
which is the acknowledged standard, may be avoided, 
if we always recollect that it is not the resolution of 
the person spoken of that they are at any time employed 
particularly to express, but of the speaker. ‘ Will,” 
therefore, is employed for simple futurity in the se- 
cond and third persons, and is even appropriate where 
an event is mentioned that is opposite to the inclina- 
‘tion of the person who is the subject of the assere 

Occasional 
tises of 

these auxi- 

liaries. 

tion. We say, ‘ If you become obnoxious to the crimi- 
nal law, you will be punished.” The word “ will” does 
not here imply intention or even consent, yet it is ap- 
propriate, because “ shall” would imply constraint or 
authority on the part of the speaker. It is also to be 
remembered that, in mentioning any thing future with 
respect to ourselves, although it should be the effect of 
our intention, this does not render it proper to use the 
auxiliary verb “ will.” _« Will” in the first person al- 
Ways expresses emphatic resolution, implying the ap- 
prehension of difficulty or resistance from others, If 
another has said, “ you shall not,” a man replies, « I 
will ;” but in expressing the common acts which are to 
fill up our future time, we say simply, “ I shall go 
home,” «J shall tell you the whole matter when we 
next meet,” 

_ But there are occasions, independently of provin- 
cial solecisms, in which « will” may be employed in 
the second and third person to express the resolution of 
the person spoken of, and “ shall” in the first, the resolu- 
tion of some other. Observing another person obsti- 
nate, we may wif « Tt seems you will do it, and ‘can- 
not be prevented.” If another person has. said to. us, 
“ You do not admire my friend, but you shalt treat 
him civilly,” we may reply, « perhaps | may, but you 
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are mistaken in telling me that I shall.” «These Jast tn 
modes of speaking, however, are awkward, and require © 
an uncommon emphasis to be laid on the respec- 
tive auxiliaries, in order to express the full. ing of 
the speaker. ible thet eet ae to emplo: 
more explicit phrases, as, “itseems you are resolve 
and cannot be Greeated 7? « Perhaps I may, but you 
‘are wrong in supposing that Iam to be forced,” 

Our language, like every other, has various words gy, 
and phrases which express futurity along with some- lish 
thing more, as “ I intend,” “ I am obliged,” «1 am pr 
likely.” We have also a phrase for expressing sim 
faturity in the use of the substantive verb followed | 
an infinitive, as “ I am to go,” “he is to come in n 
stead.” We have the-phrase, “ to be about,” w 
literally means to be somewhere in the neig! 
of an action, and is by eonventional application ap« 
propriated to the expression of near fulurity. ra 

5. The other Tenses. ~ *W) 

It is unnecessary to consider particularly the other Ger 
modifications of tense, suchas the plu-perfect, and the chat 
paulo-post futurum, or to enter on an analysis of the |.) 

formed by the combinations of the auxiliaries 
* have,” « do,” “ shall,” * will,” “ had,” « did,” 
« should,” “would,” ‘shall have,” “will have,” «should 
have,” “ would. have,’? to. which sta 
can’? and “ could,” with their combinations. All © 
these are conducted on the same principles with the 
combinations already explained. . i y ifientt 

Combinations of meaning w are . in 
our language by the junction of several wi are eX 
pressed in Greek and Latin by means of syllables add- 
ed to the radical letters of each verb, and forming with 
them entire words; as amarem, “1 should love,” ama- 
verim, * I could love,” or “ I would love,” (t 
in our « Imay have loved,’’) amavissem, «1 
should have loved.’’ ,Y ep igculy new i 

Dr Adam Smith, in the comparison which he makes pr s 
betwixt'the ancient and modern lan es, consi obser’ 
the former as deriving, from the use of syllabic variations, ° t 
a great simplicity compared with those which fulfil the [°". 
same purpose by means of auxiliary verbs. He thinks struct 
it more natural, after men s a word for represent= the ye 
ing an event, to express the modifications of thatevent, 
in respect to person, number, and time, by altering the 
word, or giving various terminations, than by jays 
separate words for the modifications intended. He 
considers the formation of a separate word of this kind 
in the same light with the formation of the substantive 
verb, that is, as a great oe of wo which could 
only be the result of r sporintione 
His observation, however, Rao ip bog n we res 
collect that a termination is as really a sign as a word 
is; and that the general employment of a termina+ 
tion or any othe? modification, on a number of anas 
logous eceasions, is the same kind of. mental exertion as 
the prefixing of a sign of this variation in the form of a 
distinct word. _ It is not necessary to suppose that a ges 
neral word in the form of an auxiliary verb is first cone 
trived and perfected in all its , and then applied to 
use. It may first be used ina single fmaanceenaey 
moment of need, while we are using the verb descrip- 
tive of the event. It may be afterwards readily trans- 
ferred to an association with a different verb; and this 
facility of association is the same, whether it is a subs 
joined syllable or a separate word. The distinction bey 



Rrctcteorivcen is capab 

aly not fully 
to wri- 

"as conferring on them a great advantage over the mo- 
dern ing of bieuit-and force. But 
this brevity 1s often a ion arising from the preju- 
dices a to the of written 

req' 
by the parts co 

should have loved.” The English Pe wever, is 
pronounced with equal facility and dispatch as_ the 
single word amavissem; it consists of the same number 
of syllables, and these have no greater character of per- 
ee cied tardiness in the one case than in the 
he Latin syllables, in this instance, nearly d 

to the separate English words ; am, signifies “ love ;” 

» are 
lation, however, if it is 

not a name for a mere form, if it has any scientific 
meaning, must be extended to some forms which have 
usually been considered as ing to the subjunc- 
tive mood, as they are not confined to the of 
subjunction, but sometimes form the only verb in a 
sentence: as Illi poti m altert CREDEREM. Mas 
LUERI™ ¢e quam ullum alium imitari. Si cum hosle di- 
miedsset pEnnsseT. The words here marked in capi- 
tals have the full force of the indicative ; that is, they 

' convey affirmations ; they indicate new connections of 
_ ideas, intended to be impressed on the mind of the 

person spoken to. They are therefore improperly dis« 
tinguished. by the title of subjunctives, if this implies 
that they are fitted only to maintain a subordinate rank 
in the composition of a sentence. Some further ob« 
servations will be made on them in the sequel. 

Sect. IX. The Subjunction of Sentences. 

Every improved lan possesses various contri 
vances for he subjanction of certain sentences to others, 
- every continued discourse, some are distinguished as 

greater importance, and holding a more eminent rank 
than the rest. These others ae be equally necessary 
to the full elucidation of the subject ;. but their utility 
arises from their subserviency to the developement of 

~ the former. Some sentences are preparatory, and cons 
tain itions which are said to be ised, Others 
are inserted as constituent parts of more prominent 
sentences. This last operation may be denominated 

le of being used as a noun, 
be used and lied to species. of competent to the 

noun. es the sentence retains'the same form as 
when it stands unconnected. . It may, for example, be 
made the nominative to a verb. This use of sentences is 
of frequent recurrence in treating of the subject of lan- 

) guage, as in treatises on universal grammar, in which 
sentences as such,, are the subjects of discussion. We 
ean make a sentence by conjoining the three words 

. 8 
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{*, this, is right,” and we can then make it a nominative Universal 
to the verb “ is” by saying, “ This is right is a short Grmmar, 
sentence,” We can also make it an accusative to the “~Y"" 
verb.‘ think,” or the verb “ say:” “ He thinks or he 
says this is right.” 
_ Sentences may also be rendered parts of other sen- Expedients 
tenees, by means of slight 3 on some of the for includ- 
words composing them, or by the interposition of other ing one sen- 
parts of speech, contrived either for simple annexation, ‘nes withis 
or. for. pointi out at the same time the particular re- res 
lope which the subjoined sentence stands to the 

whole. 
Subjunction is of two kinds; subjunction to nouns, 

and,subjunction to sentences. 

1. Subjunction to Nouns. 

_A sentence. is subjoined to a noun when it is em- 
played for the same purposes of amplification or quali- 

Nature of 

soarpi.ae she itive case or the adjective. This is to the nous. 
done by using, instead of the nominatives “ he,” “ she,” 
it” or “they,” the relatives ** who,” “ which,” or 
« that ;” as in the sentences, ‘* Men who speak little are 
esteemed ent;” © A man who commits murder 
deserves death:”. “ Men who speak ill of their neigh. 
bours are dangerous:” ‘‘ Men who are capable of hy~ 
pocrisy are not to be trusted.” Here each of the sen- 
tences introduced by. the relative “* who,” limits the as- 
sertion to a definite part of the general class of beings 
represented by the nouns “men,” or “ man.” 

It. may, be objected that the words, “| who speak 
little,” do not significant sen- themselves forma si, 
tence, _ If this is the case, however, it depends entirely 
on the nature of the nominative ‘“ who;” and it may be 
remarked, that this nominative has the full meaning of 
the pronoun “ he ;” “he speaks little” is a ai ete 
sentence, though, in order to be made intelligible, it 
requires some previous knowledge of the person re~ 
ferred to by the word “he ;” but the case is the same 
with innumerable entire sentences in . “Who” 
implies the meaning of “he,” and something more ; it 
implies a mark that the sentence of which it is the 
subject is subjoined to a noun, and is thus an entire sen< 
tence with something additional. 

The author of the article Grammar in the Ency- Analysis of 
clopedia Britannica, i iously analyses the relative the relative. 
into the preposition. “ of” preceding the pronouns “ he,” 
« she,” * it,” or their plurals, or oblique cases. When 
thus analysed, this word “of” must govern not the pro- 
nouns separately, which in fact are sometimes nomina- 
tives, but the subjoined sentences to which they belong. 
He shews that Mr Harris was deceived in supposing that 
the relative might be resolved into the third personal pro» 
noun preceded by the,conjunction “and.” The sige 
‘«* Men who speak little,” may be resolved into « Men of 
dey Deak little.” Readers who are not accustomed to 
such analyses, and who regard the present habitudes of 
lan as exclusively significant, may imagine that this 
analysis renders the sentence u. meaning. But, if we 
could suppose that the preposition “of” were one of those 
which govern nouns and sentences indiscriminately, 
we should find that the uncouthness of this paraphrase 
does not render it unintelligible. To these the words 
‘ before and after” belong. _We can either say “ be- 
fore his dinner,” or “ before he had dined.” It is suf- 
ficiently supposable that our language might have been 
so constructed as to put it in our power to say, not 
only.“ the time of dinner” but “ the time of he dines ;” 
and to say not only “ men.of few words,” but “ men of 
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Universal they speak little.” In this paraphrase we shall have an 
Grammer. intelligent analysis of the relative! 

¥ In sentences thus subjoined, the relative may some- 
times be the nominative, as in the examples which we 
have given ; or it may be the accusative; or it may be 
subjected to any other regimen competent to the noun. 
We may say, “ A man whom the world admires. “ A 
man whose veracity is unimpeached,” or “ A man of 
whom all are forced to speak well.” 

It is also to be remarked, that the noun to which 
such sentences or clauses are.subjoined, may occupy 
any place in the larger sentence that is competent to a 
noun ; it may form either part of the subject, or of the 
protien. We may either say, “ The man who loves 
is country deserves honour,” or “ the world respects 

Cato as a man who loved his country.” 
When we attempt to reduce sentences to a precise and 

uniform theory, the following question will arise. Is 
the verb when thus sibjoined: by means of the relative, 
actually used for assertion? or is it deprived of this power 
by the relative? and ought the indicative of the verb 
to be on that account considered as applicable to other 
purposes besides assertion? It seems unscientific to 
maintain that the verb, separately considered, performs 
in this instance a different office, since the whole 
change of application is preduced by the power of the 
relative. It would be most advantageous to consider 
the office performed by it in real assertions and in sub- 
junctions of this kind as possessing some character in 
common, and to consider the modifications to which it 
is liable as consisting in the differences of the nomina- 
tives. If to any of our readers there should seem to 
be a gap in this part of our theory, we should be happy 
to have the means of supplying it pointed out. But to 
us there appears to be no impropriety in calling this 
general character by the name of assertion. An asser- 
tion may be first made, and may afterwards be men- 
tioned for the sake of reference. An assertion may be 
used as the definition of an object. Of this object we 
may speak either by a single name, or by using the 
terms of the definition introduced by the relative 
“which.” It seems rather incongruous to maintain 
that the definition in that case loses its character of 
assertion. The most that can be said is, that its office 
has been previously performed, and that it is now in 
this respect dormant. Its adaptation to that original 
application, even in the present connection, is certainly 
still apparent. 

It is worthy of remark, that the place of a sentence 
thus subjoined to a noun often admits of being supplied 
by anoun in the genitive, or by an adjective. The mean- 
ing expressed by the phrase, “ A man who is capable 
of hypocrisy,” may be expressed by the phrase, “ A 
hypocritical man ;” therefore a new theoretic question 
arises, does the adjective “ hypocritical” imply the co- 
pula used in assertion? Nay, the whole meaning may 
be condensed into a single noun. Instead of either of 
the preceding phrases, we may say, “ A hypocrite is 
not to be trusted.””_ Does the noun “hypocrite” im- 
ply an assertion? Then it will follow, that the office of 
assertion is not peculiar to the verb, but is included in 
the noun itself. This is so far true, that every noun is 
susceptible of a definition containing the indicative or 
asserting form of the verb. A noun signifying a com- 
pound idea may be defined by an enumeration of the 
parts of which that idea consists. A noun signifying 
a simple idea may be defined by pointing out the rela- 
tion of that idea to various others, whether by resem- 
blance, connection, or contrast. ‘ 

Varieties in 
the applica- 
tion of the 
relative, 

Query on 
the nature 

of assertions. 

All uses of 
the indica- 
tive may be 
denomina- 
ted asser- 
tion, 

Substitutes 
for a sen- 
tence as in- 
troduced by 
the relative. 

1 
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In the progress of human. knowledge, combina. U 
i diceictions of ideas are ras which are 

at first expressed in propositions and afterwards iy 
single words; es a = are not understood ti 
the processes ought whi ve origin to them, 
atl wich were et Be am by asserting proposi- “¢s 
tions, are comprehi Condensed signs, however, 
are not attached to all the results of these mental. pro- 
cesses. This is only done when they are to be fre- 
uently referred to or treated as the chief subjects of 
Tecone When only occasionally mentioned, they 

J Instead of 
a single word, we on some occasions use a noun with 
an adjective, as “an honest man,” ‘a faithful servant ;” 
or a noun governing another in the genitive, as “a 
man of consequence,” ‘‘ a man of probity,” “a mem- 
ber of parliament.” Sometimes these modes of annexa~ 
tion are accumulated, as, “ a wealthy citizen of Lon- 
don,” “aman of the highest reputation,” On other 
occasions, when the combination of ideas is less fami- 
liar, we describe an object by attaching to a noun are» 
gular sentence by means of the relative, thus; “aman 
who has, in a certain circle, the highest character for 
understanding.” eee 

Sometimes the relative is employed to introduce a sen- F. 
tence which is not intended to form a descriptive defi- 
nition of any object, but part of a narrative conveying 
new information ; as, ‘ Peter, who had all the time /is- 
tened to my words, now presented himself before me.” 
This has the same meaning with two sentences connect- ~ 
ed by the conjunction “ and,” viz. “ Peter had all the 
time listened to my words, and now ted himself 
before me.” - The obliquity which this use of the re- 
lative produces is but dig t, and promotes an elegant 
variety. of diction, 

are expressed in a more circuitous manner. 

2. The Participle. 

In the use of the participle we have a method of The p 
subjoining a descriptive sentence to the noun, which, 
with to briefness and extent of regimen, is in- for 
termediate betwixt the use of the adjective, or of the “™ 

nitive case, and that of the relative. It resembles 
See adjective in the manner in which it is introduced, 
but always follows the particular verb to which it be- 
longs in the regimen which it possesses as introduc- 
tory to other words. Hence it is capable of annexing 
a train of ideas tothe noun. We say “ a case bearing 
an analogy te the preceding ;” “ aman of 
fine sensibility ;” and, ina mathematical theorem, “the 
square of the side of a right angled triangle subtending 
the right angle is equal to the sum of the squares of 
the other two.” 5 Z 

After the remarks which we have made on the pos- Ana 
sibility of resolving the meaning of any noun into a the pi 
a definition, we can have little difficulty with the par- 
ticiple. It is obviously resolvable into an indicative 
sentence introduced by the relative: “* A man walking” 
is resolvable into “ a man who walks.” 

A designation formed by the annexation of the par- 
ticiple to a noun, differs from the use of a noun which 
contains the whole meaning, by approaching nearer to 
the form of assertion. It prominently exhibits the ana- 
lysis of that meaning which in the corresponding noun 
is more condensed, and, like the relative with thein 1i- 
cative mood, it enables us to extend considerably our 
specifications, ee ¥ 

The participle may, like the relative and. the indica- | 74 
tive of the verb, be used for immediate assertion, as the 

; 

ra 

t 
. 

t 



al well as for definition. Thus Hume says of Charles V. 
“© At last the emperor, ing a ge combination. 
against him, was willing to abate somewhat of his ri- 

ve BNe formerly observed that the indicative mood of a 
verb might be resolved into the participle with the co- 

la: that “he walks” might be resolved into “ he is 
walking.” And we have now remarked that the par- 

le may be resolved into the indicative mood in- 
uced by the relative; that “ a man walking” might 

be resolved into ‘a man who walks.” The indicative 
is of earlier origin, and therefore less complex than the 
participle. The participle is an ulterior accommoda- 

in language, though, when once contrived, it has 
some res no greater complexity than an adjec- 

tive, or the genitive case of a noun. 
4 Participles are varied in their form and meaning, as 
they often express something more than the subjunc- 
tion, of the general meaning of a verb to that of a noun. 
They are employed to express time, and also to give ei- 
ther an active or passive to the object ex- 
pressed by the noun. 

There are in most two participles, one of 
which has been called the present participle active, 
and the other the perfect peruss le passive. The for- 
mer is distinguished in English by the termination 
“ing :” the latter, sometimes by a in the vowel 
"2 e verb, but most frequently by the termination 
¢ ¢ ” 

The participle in “ ing,” however, is often used 
without any implication of tense, and therefore may 
be applied to the past or the future, as well as the pre- 
sent. When we say “ Yesterday, the public attention 
was excited by an aeronaut ascending ;” if the word 
* ascending” were necessarily present, it would con- 
tradict the expression of past time contained in the 
verb “ was.” Grammarians avoid that absurdity by 
observing that the act was present at the time express- 
ed by the verb, and therefore may be mentioned in the 
present tense, as the principal verb of the sentence 
ives its own tense to all the subordinate words. But 

this statement will not apply, otherwise we might as 
well use the expression, “‘ The public attention was ex- 
‘cited by an aeronaut who ascends,” or “ who is as- 
cending.’”? And we might say, “ I thought that he 
ascends in a beautiful style.” These phrases would be 
condemned as not only chargeable with bad grammar, 
but with incongruity and absurdity. It is therefore 
necessary to allow that the participle in “ ing” is not 
restricted to any tense. 
_ This participle, though generally active, is not con- 
fined to that voice. It is passive in such phrases as 
the following. ‘The house is duilding.” “I sawa 
man carrying to prison.” “I heard of a plan forming 
for his rescue.” “A large sum of money is owing.” 
The French sometimes use the passive participle du 
on the same occasions on which the English use the 
word ** owing.” 

are not exclusivel ive. 
pas. The words “ Pe oleae “d d,” 4 fine) 

«© decayed,” ‘well behaved,” « drunk,” “ mistaken,” 

~~ action produces in the agent and not in an object acted 
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Universal 
Grammar, 3. Subjunction to Verbs or to Sentences, wy 

An assertion is sometimes “igh for the purpose Subjunction 
of being subjoined to a verb. is is for the moet ' verbs by 
part effected the interposition of the parts of speech ©” 
commonly called conjunctions, and which are to be con- 
sidered in the sequel under the name of sentential pre- 
positions, ; 

Some assertions introduced in this manner are sub- Meaning of 
joined to the verb by a regimen bearing an exact re- the general 
semblance to that of a noun governed in the accusative, S™onct’" 
The conjunction “ that” is indeed in 3 a word 
not expressive of any particular relation, but merely a 
general sign of subjunction. Its sole office in this ap- 
plication is to shew that the sentence which it introdu- 
ces is subjoined. It is ingeniously and justly consider- 
ed by Mr Tooke as the same word with the pronoun or 
adjective “ that.” Their identity of form is not the ef- 
fect of accident, which sometimes produces an ambi- 
guous coincidence in signs which are of different origin , 
and intended to perform totally different offices. This 
is merely an instance of a word single in its origin 
and. meaning, and applied on different occasions. It 
is in fact an adjective, agreeing with the sentence as 
a whole. In the sentence “I believe that he is come,” 
we take the subjoined part “he is come” as an ob- 
ject, and say with respect to it “ I believe that.” 
Hence it is in Latin quod, which is also the relative; or 
uti, or ut, which. Mr Tooke with great probability de- 
rives from the Greek word,7:. This last is closely 
connected in its etymology with the article 4, 4, ro, and 
the relative éc, 4, cy, and is in reality the neuter gender 
of éc. The circumstance of being made introducto 
to a sentence is a variety of application. Hence it 
is on some occasions of this sort subjected to a varia« 
tion in its form. When placed before a sentence, it 
is commonly called a conjunction, and thus is ranked 
along with some other words which have a similar 
destination. This form of subjunction is extremely fa+ 
miliar in all sorts of language, colloquial, historical, 
and poetical. <I hope that you are well.” “ The 
general saw dhat the enemy was too of ptr for an at- 
tack in the open field, and concluded that it would be 
more prudent to harass him by the well-timed opera- 
tions of partisans.” In our language the conjunction is 
sometimes dispensed with: as, ‘ I hope you are well.” 
All these instances, whether introduced by the word 
« that” or not, as well as the corresponding ones in La- 
tin and Greek, are placed in the same situation with a 
noun in the accusative. Thus in the following Latin 
phrases, the verbs dicit, vult, and timet, have the same 
regimen, Quid dicit ? Diciine nihil? Dicit quod sapis. 
Quid vult? Vult ut hue venias.—Quid timet ? Timet 

M thie made of sub performed b: This mode of subjunction is sometimes performed by gubjunction 
the infinitive of the me « T suppose him to be sin- p the inf. 
cere” is equall English with “ I suppose that he nitive. 
is sincere.” In Latin it is far more common. Dicit te 
sapere is more agreeable to common use than Dicit 
uod tu sapis, This interchange of phraseology will 
more particularly illustrated under the head of the 

infinitive mood, which will be delayed till we have fi- 
nished the consideration of some other parts of speech 
subservient to the same end. 

Sentences are also subjoined to verbs by the medium 
of conjunctions ‘signifying icular relations. Some 
of them express hypothetical representation, as “ if,” 
‘ suppose,’ “ provided ;” others causation, as “ be- 
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a niversal cause,” since ;” others concession, as “ though,” “ grant- 
wy ing ;” others time, as “while,” « when,”’ “ after,” “ be- 

fore;” others alternation, as “‘ whether,” and. “ or,” (not 
the same application of the word “ or” which is made of 
vel in Latin, but one corresponding to the ‘Latin an.) 
These words, like the preposition, are interposed be-' 
twixt the verb and the words standing for the govern- 
ed object, and they express a specific relation of the 
one idea to the other. . They, bring along with them! 
various modifications of the form of the re which they 
introduce. These will come into view under the next 
head, the Subjunctive Mood, which has ‘received its 
name from the frequency with which it ‘is thus appli- 
ed. We shall naturally be led to inquire’ into its vari- 
ous forms and uses as compared with those of the indi- 
€ative, and thus trace the comparative adaptation of 
both to the purposes of subjunction. 

By particu- 
tar conjunc. 
tions. 

4, The Subjunctive Mood, and other Forms of the Verb 
allied to it. 

Tux moods of the verb are different in different lan-~ "The sub- ' . 
junctive guages, Sometimes a mood in one language com- 
mood va- prehends two or more of those in another. One of 
ried inits the most frequent is the subjunctive, such as it exists 
meaning» in the Greck, Latin, and French languages. ‘In the 

English it, is sometimes expressed as the indicative, 
sometimes by means of auxiliaries. The various ap- 
plications of it, and the variety of translations which 
its parts receive into English, as adapted to the occa- 
sions on which it is used, render it a matter of some 
interest to discover what properties are common to it 
on all occasions. It so happens that we have exactly 
that number of varieties of it in Latin which corres 
sponds to the number of the tenses in the indicative, 
and hence they have been distributed into tenses under 
the same names ; the present, the preter imperfect, the 

_ preter perfect, the pluperfect, and the future. 
‘The indica- “ "This mood has been called subjunctive from the cir- 
tive may be eumstance of its being used in assertions which are subs used sub-, «+ 3 ; 2 : junctively, Joined by the relative and by various conjunctions. But 

this office is not peculiar to this mood. It is sometimes 
performed by the indicative preceded by the relative or 
by some of the conjunctions, such as “ before,” “ af- 
ter,” “ when,” “ where,” “ while,” “ if,” and the words 
by which these are translated into other languages. On 
some occasions of subjunction the two moods are used 
indiscriminately ; Si hic adest, and Si hic adsit, are equi- 
Her We also say, Qui vinum amant, or, Qui vinum 
ament. 

And the It is equally true that the subjunctive mood is not 
subjunctive restricted to this office, but may with equal propriety 
indicatively. he on certain oceasions used indicatively, that is, for 

expressing the leading assertion in a sentence; as, Si 
cum hoste dimicdsset, rerusset In this instance, the 
subjunctive mood in Latin when used subjunctively 
is translated into the English indicative, “if he had 

__, fought with the enemy,” whereas that which conveys 
Peculiarity the assertion which is the ultimate object of the sen- 
ota hag tence, receives a peculiar translation by means of the 
que. auxiliaries “ would have :” periisset « he would have 

perished.” This is remarkable in most instances, 
though not in all, of the translations of Latin sub- 
junctives into English. ‘When used subjunctively, they 
are translated. by the English indicative ; when used 
indicatively, they are translated by a peculiar phrase- 

R ology. 
eal sub- 

juactives ‘hey are translated indicatively, when introduced by 
translated the words, qui, quoniam, cum, quanquam, si, etsi, quasi. 
indicatively, 

GRAMMAR ? a 
This takes place in all the tenses: si venias “ iffyou U 
come ;” si venires “ if you came” si veneris * if you have 
come ;” si venisses, “ if you had come ;” si veneris “ if. 
you shall come.” ‘ a 

are translated into English by + On some occasions t 
peculiar auxiliaries. Ute or uf, and ne, are the words 
which chiefly give rise to a translation different from. 
the indicative in the subjunctive mood which they in- 
troduce, and this takes place only in the present and 
preter imperfect : ut eas “that you may go;” ut ires: 
« that you might go.” Yet uli appears to have originally 
been equally extensive in its meaning with the word 
“that,” by which it is translated, It is not merely 
applied to denote the purpose of. an-asserted event, 
but to intimate other forms of subjunction: as odisté — 
ut amas, “ you hate as you love; 2tveniebat “ashe 
came,” or “when he came.” Ué with the present and | 
preter imperfect subjunctive, (as ut amet and ut ama- 
vet) may be supposed to have been ori ie oe 

Spat > 1 for any general subjunction, and 
have express subjunction of a purpose ; or, ut = ive 

been adopted for variety as a synonymous wi nin 
quod, ‘in order to introduce a more special phraseo 
by performing a certain department of the same office, 
Ut venias may originally signify “that you come,” 
and may be used as a noun in the'ablative. Qua causé 
hoc mihi divisti? Hac causé, utiterum venias. In Eng- 
lish, the same word “ that” by which is trans« 
lated is on such occasions used for translating ut, but 
the verbal expression is then varied by the introduction 
of the auxiliary “may.” The production of the effect 
is by the production of the . This is 
sufficiently natural, as the effect im the’ er. 
It is an accidental pleonastic idiom, probabl t 
for the sake of distinguishing this form of subjunction 
from the form of it expressed by the particle “ that” 
with the simple indicative. re 

The same observations apply to the introduction of 
the imperfect subjunctive in Latin, by means of the 
word wt. It gives the verb the same relation to the 
past which the former gives it to the present. It ex- 
sy purpose, and it is to be remarked that in 

h instances it renders the verb in the subjoined 
significant of something subsequent in order and 

intime. The tense called the yee subjunctive when 
introduced by ué is future, and the imperfect expresses 
something subsequent to a past event. q y 

The present and the future subjunctive are sometimes Latin: 
used imperatively: as, audiant meum sermonem, “let them iv 
hear my discourse ;”” doceas jilios sapientiam, “ teach Yi, 
your sons wisdom.” These have every appearance of 
being instances of ellipsis, in which obsecro or precor te 
ut is understood. The Italians often use the tnfinilive 
imperatively ; as non stringere la mia mano cost, “ not 
to (that is, «* do not grasp”) my hand so tight.” 
This part of the verb expresses the simple act, or a con- 
nection which may be subjoined to another part of | 
speech; and custom assigns to it the additional circum 
stances conveyed, as suited to the different occasions on 
which it is introduced, beta 2 

The future subjunctive is applied imperatively, most _ 
bly on the same princi as the future indica- 

tive, and it is often translated by that of the En 
lish verb ; as ne occideris, thou shalt not kill.”  T 
Latin phrase has however the additional advantage of 
being originally subjunctive, and thus possessing the 
same fitness to be used imperatively by ellipsis as the 
present tense of the same m Indi 

All these tenses are also occasionally used indicative. use: 

by au ries. 



some modification of the simple assertion, 
. more rarely happens with the present than 
the -With ‘the others. Yet we have instances’ of such an 

_ plication. ‘Thus, in the ninth book of the Eneid, Nisus 
says to Euryalusy 

on “Si quis in adversum rapiat casusve Deusve 
| Te superess vELIM. . 

‘#¢ If chance or Providence should render the enterprise 
unfortunate, I wish (or I should wish) you to survive.” 
. In like manner, in the 7th book, Juno dismissing 
Alecto from the superior regions, says, . , 

ei , Te su wthereas errare licentius auras 5 
.. Haud pater ipse veurr summi regnator Olympi. 

» This part of the subjunctive, when thus employ- 
ed, is translated by the auxiliaries, « can,” “ may,’? 

_> & should,” and “ would,” and generally refers to fu- 

oa the application of them isso contrived that they 

ture events. 
. The preter-im subjunctive, when used ‘indi- 
catively, is translated by “ should” or “ would.” Illam si 
amaret, in matrimonium DUCERET, “If he loved her, he 
would marry her.” The preterperfect is used on similar 
‘occasions, and translated in the same manner. Ma- 
LuER™ illum quam ullum alium imilari, «1 would rather 
imitate him than any other man.” It is a remarkable 
circumstance, that these three subjunctive forms, called 
the present, the preter-im and the preter-per- 
fect, when used indicatively, are often applied’ to- the 
future. This cannot be considered as accidental ;' for; 
when translated into the English language, which ad- 
heres to no form of expression as an appropriate version 
of the Latin word, but varies it as occasion seems to re- 
quire, they retain the form of the past tense “would” 
and “should,” even when the event spoken of can apply 

only to the future. It might therefore seem interesting 
torinquire what liarity the meanings of these ex- 

: a, have which should render them ye to 
le past tense, We clearly see'that there is a founda- 

ws tion for such an inquiry, when we advert to the import 
~ "of some English phrases. “I may go,” and « I might 

go,” are radically future in their application. “I should 
go,” is equally future with “ I shall go,”thoughnot other- 
‘wise synonymous. ‘I can go,” and “I could go,” are 
‘also future as applied to the verb “ go.” The analysis 
of these phrases is comparatively easyy as they consist of 
auxiliaries. We at once recollect oe the future of'a verb 

_ may be expressed by the present of a verb preceding it 
i ‘signifying preparation for futurity ; and, as the present 
«is only one instant, and therefore has been said by some 

_. _-metaphysicians to have no existence, we consider it as 
__ including some adjoining edn of time, (most gene- 
s ally apart of the past,) at least as great a range as gives 

us scope for that short exercise of memory which we 
. eonfound with’ consciousness, and which is neces 

for reviewing any event and enabling us to describe it. 
* There seems to be no impropriety in describing bya past 

___ tense a present action at least that is to be discontinued. 
if oe may be thus delineated, it follows that 

the ver for the future may also be used 
_ _ in the preterite tense. “I might go,” is future as ap- 

{ plied to the verb “ go,” though the preterite of the verb 
¥ “may.” For the purpose of tracing the source of this 
f phraseology, it is of importance to observe that “may” 
{ and “ might,” which are different ‘in their own tense, 
ad 4 different characters on the future event which 
they are employed to introduce. “Both of them express 
_ an uncertain or conditional futurity, But “may” sig. 

Ss WOL, X- PART! IL, as 
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nifies a state of greater ration, and expresses a be- Universal 
lief in the probability of the condition being obtained, G7m~=r- 
and the consequent contingeri¢y taking place. “1 may 
if you will,” ex és preater readiness than “ I might 
if you would.” The latter phrase id either a hesitating 
way of intimating that we are partially prepared, on 
which account it would on some occasions be reckoned 
less polite ; or, signifies a hesitation originating in our 
modified hopes respecting the condition, and then it is a 
more diffident manner of making a proposal, But the 
pa recurs, why should the past tense be preferred 
or this uncertain mode of speaking of futurity? We probable 
should be happy to present a satisfactory solution of that origin of 
roblem. Although we had none to offer, we should this phrase- 
ve thought it unfair to decline stating the query. Per- °l8y- 

haps this form of expression is used, because these un- 
certain expectations consist of images which possess the 
same sort of dimness with any object which retires toa 
distance in time or placé,and consequently with an event 
which fades from the view by taking its place among 
ideas of’ distant ‘recollection. Or, if this ‘¢xplanation 
is objected to as a refinément too subtile to have given 
origin to expressions so common, perhaps the choice of 
the past tense of the auxiliary on such occasions” has 
proceeded from its signifying that the state of things 
preparatory for thé future is discontinued: this want 
of extension to’the present may conventionally be held 
equivalent to’ a less’ confident mode’ of representing 
& contingént futurity. But, though this explanation 
of the English phraseology now ‘under review should 
be thought in some degree plausible, it might still be 
asked, How are such he to be applied to the 
Latin subjunctive tenses?’ Do these tenses imply in 
their etymological structure’ all the force of the Eng~ 
lish auxiliaries? Did they ‘possess tliat force in the 
intentions of the persons by‘ whom: théy were ‘first‘em- 
ployed? Orare they mere general modes of stating a 
connection of ideas applicable to conditions and other 
subjunctions, as well as to conditional assertions?’ ‘The 
difference betwixt these two methods of explaining them 
is perhaps merely verbal, If the subjunctive is an in- 
strument intended to be applied indiscriminately to all 
connections of ideas whether actual or hypothetical, the 
purpose fulfilled by it is the same, whether it consists in 
the want of some character belon ing to the indicative, 
or in the possession of a superadded character, inclu- 
ding the meaning of'an additional sign. Even if it were 
acknowledged to be of: subsequent invention, and on 
the whole more complicated in its form than the indica- 
tive; this is to be accounted for; not by its expressing 

Specula- 
tions on the 
subjunctive 
mood in 
Latin, 

more ideas, but by its later use as applied to the pur- 
poses of human langwage.. The English auxiliaries 
express ‘something indefinite with regard to the events : 
described ; and the same thing is done by the sub- 
junctive form of the Latin verb. But the-variety of 
the English auxiliaries, as applied to translate the same 
Latin word, leads'us to regard the Latin subjunctives 
as of less ‘special’meaning, and therefore partaking  _ 
more of the character of general marks of annexation, 
which admit of being applied to a variety of purposes, 
the particulars of which are left-to be inferred from the 
tenor of the discourse. If we knew the etymology of 
the ancient subjunctive forms, some light ‘would be 
thrown on their history, but very little on their intrin- 
sic nature. Words derived from the names of particu- 
lar kinds of objects often become much more general ; 
and, though they receive subsequent limited applica- 
tions which render them again particular, they do not 
denote the same kinds of objects by which they were - 

‘ 31. 
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first suggested. The expedients adopted for varying 
Pe oe rt and fitting them for expressing, different 
particular meanings with precision, are entirely arbitra- 
‘ry, and often consist in an advantage taken of acciden- 

tal original synonymes. This last, stage of variation. is 
‘that which has given the, Latin language the form in 
which it is found in the writings of the classics, The 
varieties of phrase are not in general founded on corre- 
sponding differences in the direct etymological origin of 
the words. The indicative uses of the subjunctive mood 
therefore may on the whole be considered as. elliptical. 

The pluperfect subjunctive, when, used. indicatively, 
expresses a conditional assertion concerning the past, 
This is the meaning of it in the example already men- 
tioned, periissel, « he would have perished.” . Some- 
times it may be translated by ‘ ought to haye.” Thus 
in the fourth book of the Aineid, after Dido’s volun- 
tary death, her sister says, eadem me ad fata VOCASSES, 
« You ought to have invited me to share your fate.” 
This is a conditional preterite, and may be considered 
as implying, ‘If this had been the character: of past 
events, all would have been well.” . The past.is sub- 
joined to an implied regret, and resembles such an el- 
A as the following English phrase. “ If I had but 
seen him before he died !” 

The future subjunctive is justly considered as differ~ 
ing slightly in tense from the future indicative, by ex- 
pressing the ‘+ future completion, ofan event.” But it is 
not on that account deprived of the. peculiar character 
of the subjunctive mood ; nor can we think, with some,, 
that it differs from the future indicativein'tense alone. It 
is not used, in general, for the simple and unconditional 
assertion of this species of futurity. It is not probable, for 
instance, that it would be used for expressing the asser~ 
tion in the following sentence: ‘* As soon as you have fi- 
nished your letter, 1 shall have finished mine.” That the 
tense in this sentence may be literally expressed in Latin, 
the passive voice is preferred, as it supplies an indicative 
tense of this sort by the combination of the future in- 
dicative of the substantive verb with the past partici- 
ple. Quam literas tuas  scripseris, mew. etiam FINIT A 
gruNt. This combination is denominated in our gram- 
mars a future subjunctive of the passive voice... The 
cause of this denomination is, that it is similar in. tense, 
It unquestionably belongs to the indicative mood, while 
the others coupled with. itin our grammars are subjune- 
tive. The future of the subjunctive is indeed. like its 
other tenses used indicatively ; but like these others it 
is limited to uncertain and hypothetical assertions. 

The subjunctive mood of the verb is'on the whole a 
generic form applied chiefly to two less general. uses,.viz, 
subjunction, and the assertion of uncertain.or condition- 
al connections betwixt different objects. The property 
which these two uses of the. verb have in common is 
uncertainty. There is one use of this mood which we 
have not hitherto mentioned, as it. did not require to be 
separately illustrated, to. wit, interrogation ; as in this 
phrase, An sit quies scelerato? This will be considered 
as an instance of subjunction by those who allow, what 
we shall afterwards more fully state, that an interroga- 
tive sentence implies the imperative of the verb “ to tell.” 
Quis est signifies Dic mihi quis est. From this. it fol 
lows, as well as from the obvious nature of a ques 
tion, that uncertainty is also involved in that .applica- 
tion of the subjunctive. Its imperative application has 
vem already stated to be an instance of subjunction by 
ellipsis, ; 

In Dr Gregory’s memoir On the Theory of the Moods 
of Verbs, contained in the 2d vol. of the Edinburgh Phi- 
losophical Transactions, there are some apposite. obser- 
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vations on the application of the subjunctive mood to a 
great variety of phrases mutually us, which had 
occasioned some difficulty, That author considers the ™ 
moods of the verb as formed for giving a direct repre. _ 
sentation of the feelings, intentions, or present actions - 
of the speaker, and resolves them into a variety of affir- 
mations in the first person singular. Oro or jubeo is, 
according to this theory, implied in the imperative ; dico, 
in the indicative ; opto, in the expression of wishes, and 
a variety of others on different occasions as suited to the 
various applications of the subjunctive. _ From the great 
diversity of feelings and purposes which may actuate 
a speaker, he infers that the real moods are too ntt- 
merous to be expressed by separate modifications of the 
verb without rendering language cumbersome and com« 
plicated ; but that those which are most common are 
expressed. in this manner, for the sake of giving a con 
densed force to the utterance of human thought. 

The view which we have given of the moods of verbs, 
and of language in general, differs from the princi ) 
now mentioned., We have considered language as not “ 
originally directed to the object of expressing sponta» 
neously and naturally our own thoughts, It executes 
our purposes, by arranging the signs of thought in that 
order which is in our opinion best fitted to influence 
another person ; an object which may be sometimes most 
successfully accomplished by concealing our own senti- 
ments. To express our mode of thinking is indeed. a very 
frequent object of language, and naturally has certain 
contrivances adapted,to it ; but to tell that we are speak= 
ing or asserting, seems to constitute no part of its object’ 
in addition to the use of the signs fitted for orming 
that office. The author, therefore, acknowledges that 
his principles have not. so full an application to the ins ( 
dicative as to the other moods, 

With whatever degreeof vehemence or of delicacymen 
wish to express their feelings, they are provided with 
means adapted to their object. Significant gestures and 
tones independent of language may be employed.. When = 
it is thought proper to exhibit the same animation in the 
form of written language, syllabic imitations of involun« 
tary exclamations are committed to writing, and are afters 
wards employed by rule. We. sometimes execute the 
same purpose by placing our communicable ideas in such 
a rts of view as tends to produce in others the feelings 
which occupy our own minds; sometimes by describing 
in more deliberate and explicit language the manner in 
which we are affected. La is on other occasions 
fitted for expressing the feelings of the speaker by el- 
liptical turns. of phrase, in which more is at first meant 
than is verbally stated.. These phrases are afterwards 
appropriated to. the expression of specific feelings. 
Moods of the verb which were originally of a more ges 
neral meaning may, by transpositions of words, or by an 
abruptness in. the manner of their introduction, besub+ 
jected. to such diversities as-to become characteristic of 
the most vehement, the most rapid, or the most’subtile 
modifications of sentiment. For example, instead of 
telling that we wish for the occurrence of a i 
event, we may. express the ardour of our wishes by the 
exclamation “ oh.’? ‘ Oh that. he would return!” Or, 
without.such an exclamation, we’ may: say, ‘ That) he 
would return!” or, “ That-he would. but return !”’ The 
Romans may be supposed _ to have at-one time been/in 
the habit of using eroul ui in this manner, Uti 
diret! But, as this might have beenambiguous from'be« 
ing too general, and might be sup Y 
signify some purpose entertained in) they 
another act, as, uli rediret, veniamei pollicate sunt; another + 
particle nam is introduced to indicate that this: kind of 



event is abruptly mentioned as an object of the wishes of 
the speaker. It may not be easy to shew why a par- 
ticle equivalent to the English word “ for” was prefer- 
red to any other; but, when habitually used in this 
connection, it becomes appropriate. It is thus that w/- 
nam becomes equivalent to oh that,” or « I wish that.” 
. The Greckstiies an optative mood adapted to the 
expression of wishes, though it appears not to be ap- 
plied exclusively to that 

eex- The brevity and force thus created by means of the 
s for moods of verbs ‘are effects of the contrivances of lan- 

, which abound in all the different parts of speech. 
acombination of ideas or an assemblage of thoughts 

or feelings becomes habitual, it receives an appropriate 
condensed expression. We complain of tediousness when 
an idea which om have been expressed by a single 
word or a short phrase is slowly brought out by means 
of a long series of words or of sentences. But when 
we have an unusual assemblage of ideas to express, no 
eircumlocution is to be spared which may be necessary 
to give our language perspicuity, and the beauty of fe- 
licitous contrivance is often conspicuous in the inven- 
tion of means for exhibiting thoughts which servile 
imitators would either not have conceived, or not have 

_ attempted to express. Language is happily used, where 
those phrases and words which are rendered intelligible 
and a iate by established usage are employed ju- 
diciously for expressing complicated ideas. They may 
be placed in a connection with each other fitted to cre- 
ate combinations which are still more complicated, and 

a character of novelty which is rendered neces- 
sary by the purpose of our discourse. In fine, the skill 
of a writer may occasionally be discovered by the-use 
of simple signs, in such a fortunate succession as to ex- 

, apparently by accident, some novel but well de- 
Fined state of feeling and of thought. The expedients 
suited to these purposes are therefore not confined to 
the use of particular moods of the verb, and the act is 
not characteristic of their nature. 

5. The Infinitive Mood. 

| We had oceasion, in describing other of speech, 
to mention the Injinitive of the verb. We observed, 
that it is not an original word, nor the earliest form 
ofthe verb, but cousists of the imperative in compo- 
sition with a sign derived from some different source, 
In explaining the uses of the subjunctive mood, we 

| __— observed that in the Latin language that mood with 
the introductory particle uf may have its sup- 

as ied by the ree Volebat ire is equivalent to vo- 
A: Se ect} ud iret. es now inquire more icular] 
| _ into its nature and uses. rath if 
.. Both its etymology and application shew that it ex- 

a of merely the specific idea conveyed by the parti- 
j. ¢cular-verb to which it belongs, in such a way that it can 

god. be used asa noun by becoming the subject or predi- 
cate of a sentence, or part of either. It does not, like 
the indicative, a to contain the copula, except when 
substituted for that mood by ellipsis, as it frequently 
is by Sallust and other authors in depicting scenes of 

bustling activity or striking interest: “Hence it has. 
by some been ied the properties of the verb, and 

_ considered as in all ing more than an ab- 
_ stract noun. It is formed in’ Latin by adding to the 
___, taddical letters of the verb, as existing in the imperative, 

) the ‘termination re. From ama we have ama-re ; and 
~ from: doce, doce-re.’ 
o- © This termination, being identical with the radical 

“letters of res “ a thing,” seems to be exactly the same 
original sign, and in this application it retains the same 
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meaning. Ama * love ;” ama-re, “ love-thing,” Universal 
i.e. “ love” considered as “ a thing,” or object of Grammar. , 
thought. In English the infinitive consists of the ra- 
dical letters of the verb preceded by the word “ to;” as 
* to love” and “ to teach.” Mr Tooke considers the in- 
finitive as possessing the character to the verb, 
though he does not tell us in what this consists. He 
describes the word “to” as having the power to confer 
the verbal character on a noun, At the same time he 
considers it as originally the same with the verb “ do,’ 
and as meaning « act,” “ effect,” or “ consummation.” 
These suggestions are extremely obscure. It is not easy 
to conceive what influence the additional idea of “ effect” 
or consummation” could have to impress the character 
of'a verb on a word which is otherwise a noun. We must 
therefore leave the opinions of that author in the same 
ambiguous state in which we find them. On some occa- 
sions in the English language this prefixed word is dis- 

nsed with. As ‘ we saw him go away,” and “ we bid 
im write tous when he arriyed at theend of his journey.” 

In whatever light the infinitive mood of the verb may 
be considered, we find that this form of it, as existing in 
the English language, has the same meaning and uses 
with the words formed by such terminations as the Latin 
re, and receiving the sameappellation in other languages, 

The following is the question which claims our pre- 
sent attention. Is the infinitive mood of the verb pro- 
perly and in all sien a noun? Is amare “ to love,” 
for example, a word of the same signification and uses 
with amor ‘amoris “ love?” 
We shall obtain the most advantageous view of the - 

nature of this part of speech, by taking in detail a sur- 
vey of the circumstances in which it resembles the 
noun, and those in which it deviates from it. 

It resembles the noun in being used as a nominative It coincidés 
to a verb; as in the following Latin sentence from Ci- with the 
cero, as well as in the tricslitiod of it into English; "" "> 
Loquor de docto homine et erudito cui vivere est coct “°™* 8? 
tare. “I speak of a man of learning and erudition 
for whom to live is to think.” Itis also, like the noun, 
capable of being governed by an active verb ; as Od/i- 
tus est SCRIBERE, “ He has forgot to write.” On some 
rare occasions in the Latin lan: , an adjective is em- 
ployed to agree with it as with a noun. Thus Cicero 
says, Cum VIVERE ipsum lurpe sit nobis ; also, Totum hoc 
dispticel PHILosopHARI. Persius says, VeLLE suum cuique 
est. ‘Petronius, Meum INTELLIGERE nulla pecunid vendo. 
In these instances vivere is used in the same manner as vi- 
ta; velle as voluntas ; erg as philosophatio, if such 
a noun existed ; and intclligere is used as intellectum, 
the accusative of the noun ixtellectus. Sometimes it is 
employed as the genitive of a noun ; thus Cicero says, 
Tempus est aptre, 4 phrase equivalent to tempus est 
abeundi, Sometimes as an ablative. Thus in Plautus, 
Ego sum defessus REPERIRE, vos defessi QUERERE. 

n other respects, however, it differs from the noun. But differs 
The concordance of an adjective with it in the manner from it in 
now mentioried is a rare occurrence even in the Latin others. 
language, and does not take place in the English and 
others. The additional idea which the adjective would 
express is connected with the infinitive by a different 
sort of syntax. In Latin, meum intellectum, or meam 
intelligentiam is more consonant to general usage than 
meum intelligere. We should not in that language say 
bonum intelligere. If bonus were employed, it would 
be along’ with’ intellectus or some other noun; and, 
if the infinitive indelligere were employed, the additional 
idea would be conjomed by means of a pet of speech 
which we have not yet considered, the adverb ; in this 
instance, bené intelligere. ‘In ‘English we should not 
say, “ my to understand,” but.“ my understanding ;” 

Is it anoun 
or a verb? 
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ing,” or “ to understand -well.”” Mt 
When an agent is mentioned along with an action 

in the infinitive, itis not in the form of a noun in the 
genitive, as it would be if the act were’expressed by a 
noun. We do not say éllius amare as we should sa 
illius amor, Nor is it put in. the nominative... Thoug 
we say ille amat we do not say tlle amare. The syntax 
of the infinitive is in this instance: peculiar ; the agent 
is put in the accusative: I/lum amare. This arrange- 
ment does not arise from the regimen of a preceding 
word expressed or understood governing the noun in 
the accusative. The combination of the noun. in this 
form with the infinitive sometimes constitutes a phrase 
which is used as a nominative to a verb. In the Greek 
language this combination is sometimes even used as a 
noun in different oblique cases in which it has an ad- 
jective agreeing with it. Thue Anacreon says, 

dy TQ, 9 MINEIN ‘HMA! 
Evducw ob pegipevets. 

‘The accusative here only intimates that the noun 
and the infinitive occupy the place of a subjoined sen- 
tence. In English, when the phrase is to be employed 
as a nominative toa verb, we use the noun preceded by 
the particle “ for,” which may be reckoned equivalent 
to an oblique case in Latin. We say, “ for a man to 
fell a lie is a sign of cowardice.” We sometimes find 
this differently expressed in Jow and provincial dialects, 
“To,” for example, is employed instead of “ for ;’ as, 
*« To you to decéive.me was unbecoming.” At other 
times the noun in the objective case is used without 
any preposition, as, ‘ But him to think that he was 
entitled to any credit was ridiculous.” 

When an object acted on is mentioned in connection 
with an act expressed by the infinitive, or when the 
name of an object referred to, and usually governed 
by. a verb in some oblique case, is introduced, it is not 
put in the genitive as when it follows a noun signify- 
ing the same action. In this respect the infinitive re- 
tains the regimen of the verb to which it belongs. We 
say amor uxoris, for “ the love of one’s wife,” or, if the 
person entertaining this affection is already mentioned 
in the genitive, the object of it is introduced by a pre- 
position in such a phrase as amor illius erga uxorem. 
But when the infinitive amare is used, it governs uxo- 
rem in the accusative. We say, Jl/um amare uxorem, 
** for him to love his wife.” Sometimes an, ambiguity 
might thus be created, because both the agent and the 
object are mentioned in the same case, and, on account 
of the common practice of inversion in the Latin. lan-, 
guage, the order in which the words are placed does 
not strictly follow that of their syntax. Hence the 
ambiguity of the famous response of the Pythian oracle 
to Pyrrhus, Azo te Romanos vincere posse, which admits 
of being translated, “ I say that you can overcome the 
Romans,” or “I say that the Romans'can overcome you.” 
In general, however, the connection renders the mean- 
ing of such sentences evident, and their perspicuity is 
assisted by the name of the agent being placed before the 
infinitive, or nearest to it, while the accusative signify- 
ing the object acted on either, comes after, or is ata 
greater distance before it. The same thing takes place 
in_ the Ealeh language, although in it the infinitive 
differs a little in its mode of formation, as it consists of 
the prefixing of a separate word. When we use the 
noun * desire,” we say, ‘the desire d. food,” of money,” 
or “ of fame.” But “ to. desire food, money, or fame.” 
The production of this mode of transition seems to us 
to be the great power conferred on a noun by the word 
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nor ‘a good to understand,” but “a good understand. - 

_even the least transitive verbs differ from nouns by 

“to” prefixed as the sign of the infinitive. In this 
therefore, according to Mr Tooke, the nature of a verly 
should consist. It might ae however, that this is 
not common to all verbs, and therefore is not the chas 
racteristic circumstance which, when added to a noun; 
makes it a verb. In neuter and intransitive verbs “it 
scarcely appears. Yet it isnot always lost even imthese. — 
Every verb admits of a transition of discourse to some 
other ideas ex d by nouns, if not by direct regimen, 
yet through the medium of prepositions, and this is ges 
nerally more or less altered when a word from being a 
noun receives either the form of assertion so as to * 
come a verb, or is transformed into that:part of speech: 
called the infinitive of the verb. Let us. take, for ex- 
ample, the word “ struggle,” which is used both asa 
noun and as a verb. We say, “ his: struggles were 
strenuous and incessant.” When we use it as a verb; 
we say, “ he struggled with a powerful antagonist.” We 
often also use such expressions as, “ His s' with 
his antagonist were obstinate.” But in this last ; 
we are conscious of a slight defect ; and, although the 
brevity and manifest meaning of it may) in. general 
enable it to pass without censure, an accurate writer 
will prefer the introduction of a verb for the purpose 
of completing the series of words demanded by the 
syntax. Itwill be felt more strictly agreeable to the 
import ef the different materials of language to say, 
“the struggles which he maintained with his rH on 
nist were obstinate.” . It is also to be remembered, 

having all qualifying ideas conjoined with them not by 
adjectives but by adverbs, and. that in this particular 
the infinitive mood follows the law of the verb; we say, 
“a violent struggle,” but “ to struggle i ra 4 
is only in these uliarities of transition, and in re« 
ceiving adverbs instead of adjectives, that we can pers. 
ceive any difference betwixt the infinitive of a verb and 
the corresponding noun. The former of these diffe- _ 
rences depends, in a great measure, on the character of 
particular verbs, and both of them seem too slight to 
confer on the infinitive the same rank with the assert- 
ing verb, and to divest it of the character of a noun, 
This is more especially the case when we consider that 
it is often used without an adverb, and without any 
such transition as has now been described,, but is never 
independent of some character of syntax which is com< 
mon to it with the noun. With this statement,of the 
facts, we leave the argument to the consideration of our ~ 
readers. We deprecate, in the mean time, any prema= 
ture attempt to improve, in this or any other instance, 
the nomenclature Se ~ oumniiong 

The infinitive mood, in consequence ng 
in some particulars the noun, and in others the verb, 1s in 
rendered fit for ing, in a manner peculiar to it- s 
self, the office of the subjunction of sentences to verbs, tm 
It may be made a question whether connections of words. 
formed by means of it ought to be called sentences; but 
they certainly contain the meaning of sentences... We 
have already remarked that every noun may be. re= 
solved into a sentence, by means of a definition. But. 
by the use of the infinitive, we haye the parts of the 
sentence in a more distinct state than if they were all 
implied. in a noun, though not so explicitly asin a 
definition, or even in a sentence formed by the sub= 
junctive mood.. It has thus a character intermediate, Sublt 
betwixt the noun, with its regimen of genitives OF | .¢. 
the accompaniment of adjectives, and, such subjoined: hre¢ 
sentences as have been already. ieee The ne we feren 
connection of ideas may be expressed by any one: node 
three following modes WE diction =. ie Syutcuwetagt 

or f ™ 



as By nouns alone, as in this sentence, “he wishes 
s departure”? 

e infinitive mood, 

yt 

: «“ 

_ Here the verb “ to wish’? is that to which the other 
ideas are subjoined ; and the verb «to depart” is that 
which is variously implied in the subjoined series of 

The -of one of these to another will some-~ 
times be dictated by convenience, according as the in- 
tention of a writer is to.study brevity, or to indulge in 
minuteness of detail; and. sometimes there will be so 
little foundation for any particular preference, that the 
choice will be left to faney, to habit, or to the love of 
variety. Sometimes a sentiment expressed in one of 
these modes in one language requires a different one 

when translated into another. - Credo te sapere may be 
translated “ I believe you to be wise ;” but dizi te sa- 
pere cannot be. translated “ I said you to be wise ;’’ 
the infinitive is here to be laid aside, and instead of it, 
a sentence must be subjoined by means of the werd 
“that.” “I said that you were wise,” 
» We generally find it more eligible to use an infinitive 
than a noun, when we have occasion to connect with the 
meaning of the word any considerable variety of cir- 
cumstances. We say “ murder is a heinous crime ;” 
but when we mention the agent and the object, we pre- 
fer using the infinitive mood, we say, “ for a son to mur- 
der a parent is a heinous crime.” _ This is a more com- 

plete expression than “the murder of a parent by a 
son.” Indeed this last phrase evidently requires a verb 

_ or a participle to make it complete; thus, “ the murder 
of aparent committed by a son, isa heinous crime ;” and, 

_ as this makes the phrase verbose and tedious, it is better 
to say, “for a son to murder a parent is a heinous 

_ crime.’ Inthe Latin language, this idea would be most 
conveniently expressed by the subjunctive mood pre- 
ceded by the icle ut... Ut filius parentem interficial 
nefas est. It is but seldom that the mention of the agent 
is combined with the use of the infinitive, when. the 
combined phrase is to be made the nominative to a 
verb. Such expressions as filium interficere parentem 
nefas est, are sometimes used, but they are inconvenient 
and ungraceful, and therefo 

as when we say, “he 

re not common, 
_ The infinitive mood is varied in respect of tense. 
That form which. is called the present infinitive is in 
reality of no tense. It is pure, absolute, and aoristic. It 
may be employed without the implication of time, and 
it admits of being applied equally to past, present, and 
future transactions. .The remarks which we have made 

on that of the indicative mood called its present 
tense, will suggest sufficient proofs of this fact ; and the 

_ subjects are so nearly analogous, that it is unnecessary to 
- nog aa tiade particular illustrations of this point. 

e- The infinitive in the past tense is, in the Latin lan- 
guage, fully expressed by the termination isse, which is 

y allied to the pluperfect subjunctive, a circum- 
stance probably arising from the coincidence of their use 
as consisting in a subserviency to subjunction, 
# The future infinitive, both in Latin and in English, 
is formed by circumlocution, In. Latin the general 

____ infinitive of the. substantive verb is, for this pur- 
« ene with the future participle. — Jiurum, or 
i, C85. In English it is constructed on similar 

; iples. We say “to be about to go.” We some- 
es merely use ‘the general aoristic infinitive atier a 

\ verb which implies a reference to futurity, as “I ex- 
pect him to go.” In expressing such ideas, however, 

“ 

«i 
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we frequently the infinitive as not well fitted for Universat’ 
our purpose, and in its stead employ a sentence in the “remmar- 
future indicative, subjoined by the word “ that ;” as“ | “"¥"" 
bs that he will go.” $ 

imilar principles are discovered in the formation of 
the tenses of the infinitive in the passive voice. 

6. The Gerund and Supine. 

Tue Gerund is a part of speech nearly resembling the The gerund 
infinitive, but tending more strongly to the noun, both rigs to 
in form and syntax. Like the noun, it is governed by jya. sn. 
prepositions, which the infinitive, at least in'the Latin ingnitive 

English languages, is not. We say, “ much harm mood. 
is done to the constitution by drinking.’ In Latin this 
idea is expressed by the ablative of the gerund (po/ando.) 
The infinitive is sometimes thus used without a pr 
sition, as in a passage already quoted from Plautus, Ego 
sum defessus reperire, vos defesst querere ; but the gerund 
is, in almost every instance, better adapted to such pur- 
poses. Such passages contribute to show to what ex- 
tent the infinitive may be used as a noun ; but the in- 
frequency of that mode of employing it, arid the fre- 
guent use of the gerund, prove to us that differences 
in the forms of words, or parts of speech, often con- 
sist in a different extent of adaptation to particular pur- 
poses, and that the characters of some pass almost in- 
sensibly into those of others. 

The gerund differs from the infinitive in not admit- 
ting the mention of the agent in equally close syntax. 
It does not even, like the noun, admit of the annexation 
of this or any other idea by a genitive or an adjective, 
nor has it any power analogous to that which the infi- 
nitive has of taking an accusative before it, to signify 
the agent. The gerund therefore is employed on] 
when no mention of the agent is required, or when this 
is done by connecting it with some other word in the 
sentence, as when we say “ men hurt themselves dy 
drinking.” —- 
The gerund takes the regimen of the verb with re- Ye moe 

spect tothe nouns which it introduces. In Latin we i 
say potando vinum; and in English, « by drinking wine.” 

e same word may however be also used as a noun, 
and then it may take an adjective and govern the geni- 
tive; as “by the drinking of wine.” The difference 
-betwixt the word in “ ing,” in these two modes of em- 
ploying it, is analogous to the difference betwixt the La- 
tin gerund in dum, and the noun in ~éas, or in atio or 
itio, formed from the verb. Instead of the preceding 
phrase, we may employ potu, or potatione vini. The La- 
tin word called the gerund also admits of being used as 
a noun; we can say potando vint, as well as potando 
vinum. 

The gerunds now mentioned have no accident of The pre- 
tense conjoined with them. We formerly observed, "* 
however, that the preterite form of the English verb, as e 
used after the auxiliary ‘ to have,’’ has the nature of a 
preterite gerund. “ Gone" is the name of am act com- 
pleted. In the phrase “ I have gone,” it occupies the 
place of anoun governed in the accusative. In verbs of 
the transitive kind, while it is thus governed, it governs 
in its turn another noun, in the same manner as the 
other parts of the verb to which it belongs... We say 
«T have given them my promise.” This is the nature 
of the word separately considered ; but it is never used 
as a gerund in any other connection, and therefore gram- 
marians have neglected to ascertain its proper character. “ 

The word called.a supine in the Latin language is, The spire. 
in structure and_use, similar to the gerund, though not 
possessing all its inflections, and more limited in its ap- 
plication. ' 
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Sect. XII. Interrogation, 

INTERROGATION is a part of the object of lan- 
guage, performed by means of the verb, which re- 
mains to be considered. We have mentioned it (at 
p- 397.) in enumerating the forms of imperative in- 
fluence which mankind, by means‘of language, exert 
on one another. Its peculiar object is, to. obtain infor- 
mation from the person addressed. Mr Harris consi- 
ders it as a modification of the use of the verb, and con: 
stituting a distinct mood, although the verb when thus 
applied should not possess a distinct form. It is a direct 
request, and therefore implies the imperative in a very 
prominent degree. ‘ What is your name?” is another 
mode of saying “tell me your name.” Interrogative 
words and interrogative arrangements of words are 
abbreviations implying the subaudition of the impera- 
tive of the verb “to tell.” ‘Who is there?’? means 
*« tell me the person who is there.” 

Interrogative words implying a request for the 
particular mention of one circumstance that must be se- 
dected as true, from many others that are imaginable, 
have a close etymological connection with the rela- 
tive, and sometimes consist of it unaltered. Quis in La- 
tin is different. from gui, but is evidently derived 
from it, and the variation which it receives is intended 
to intimate that the imperative of the verb ‘to tell” is 
understood ; or rather it is so altered as to express this 
imperative distinctly and fully. In the Italian. lan- 
guage, we haye an instance of the employment of a 
different sort of word; ‘ what do you want?” is ex- 
pressed by cosa volete? which literally translated is, 
** thing you want.’? But on most other oceasions, in 
every language the interrogative werds are more or 
less allied to the relative. 5 te qui in Latin, we haye 
quis? qualis ? quando? quo? quorsum? and from ‘< who,” 
and “ which,” in English, the words “ when?” “ where?” 
and ** whence?” are evidently derived. 

There are other questions which may be denominated 
alternative in their nature, because the speaker supposes 
two opposite statements, one of which must be true 
and the other false. A subject and a predicate are con- 
nected in a question, and the only reply that it admits 
of is, either an assertion of a connection betwixt the sub~ 
ject and this predicate, or betwixt it and a predicate 
which is completely the reverse. This may be also done 
by single words of affirmation or negation, rendered 
completely significant by their reference to the question. 
Interrogations of all kinds, however, imply the meaning 
of the imperative of the verb “ to tell.” The words of 
which they consist are a sort of subjoined sentences to 
this imperative, and are in some degree elliptical in their 
first creation, though generally rendered precise by re- 
ceiving a peculiar form. 

CHAP. VIL 

Of Adverbs. 

Tue term Adverd is considered by Mr Tooke as ex- 
pressive of no character by which a part of speech can 
be distinguished, He considers the adoption of it as an 
artifice by means of which, under the colour of scienti- 
fic order, grammarians have brought together a variety 
of words, originating in abbreviations and corruptions, 
and possessing in no other respect any common property, 
In this opinion we cannot acquiesce, shbnaalt we are 
sensible that some confusion has arisen from the un- 
skilfulness of grammarians in ranking among adverbs 
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some words which ought to have been included under Ui 
a different head. ; ; G6 

Adverbs are words expressly formed for the pur- 5 , 
pose of subjoining an idea to that which is contained in nt 
an adjective or a verb. They are all capable of bein, 

annexed to verbs, and some of them to no other part 
h, From this circumstance the whole class has 

an idea’ 
by a verb in 

an adjective or a verb. At other times they we 2 
some circumstance of relationship to objects w are’ 
capable of being separately conceived. o 
We cannot coneur with those recent i 

who consider as instances of corruption : 
of adverbs by means of alterations made in the forms of sit | 
words belonging to different parts of speech. They are ™ 
words skilfully devised for fulfilling a definite object. — 
They do not, as has been supposed, always arise trom 
abbreviation. Although they are capable of being ex- 
pressed by a plurality of words,. this is com- 
mon to them with all of speech. e of them 
are evidently abbreviations, while others have marks 
of being used’as single words previously to any phrases 
into which they can be resolved. We have not even 
any demonstrative evidence that all of them are deriva. 
tives, and that none are original words._ ue : 

Adverbs are divided into different species. Some’ pjicfip 
express intensity, remission, or other modifications of tion f 
attributes expressed by etives and verbs. Such verbs. 
are the adverbs “ very” and “ much’; as“ very good” 
‘much better,” “ much obliged ;” also their eompara- Adver 
tive and superlative forms, as more” and « most.” intensi 
The words “ slightly,” * little,” « less,” and “ least,” 

are of a similar nature. Some have considered the 

comparative and superlative degrees of nouns as con- 
densed combinations of adjectives in their positive 
state with the adverbs “ more” and “ most,” because 
they can be resolved into phrases thus constructed. 
« Richer” and “ richest,” are “ more rich” and “ most 

rich.” But these adverbs may in their turn be 

resolved into other phrases containing adjectives. 
« More” is “in a greater degree,” and “ most” “ in 
the greatest degree ;” and, from the first consonant bein 
common to them with the positive adjectives i 

multus, “ many” and “ much,” and their termina- 
tions being characterised by the consonants 7 and st, it = 

appears evident that “more” and “ most” are derivatives. . 
he Latin word maaim2 is evidently derived from 

maximus, in the same manner as a great variety of ad- : 
verbs is derived from adjectives. a 

Adverbs expressing modifications of qualities are 4 aver 

generally derived from adjectives. Such are adverbs mani 

in é and ter in Latin, as longe, in , breviter, felici- 

ter. In English they are formed by the addition of 
the termination “ly,” as in “shortly,” “ considers 
ably,” “ wonderfully.” This termination seems, as 

Mr Tooke remarks, to owe its origin to the word 

« like,” of which it is an alteration, or, as he terms. 

it, a corruption. It is sometimes used as an’ ve 

termination in composition te a substantive, as a 
« princely,” “kingly,” which mean “ prince-like” 

kin “like.” The adoption of it for distinguishing the 
adverb is entirely conventional, and the most pro und 

investigation of its meaning will not lead us to a 

satisfactory conclusion on the nature of this part of 

speech. Yet the use made of this termination, and the 

qi 
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nature of the adverb, are sufficiently app: The 
imply a notifica xan Bes the ch Rae tog 
pound word is to be annexed in syntax, not to a sub- 
o— noun, but to an adjective ora verb. They are 
Sy papas of being attached ay other menoeieas as 
very nobly,”” “surprisingly well,” “ too uniformly.” 
. The adverbs just mentioned are called sheaths of 
manner. Some of them merely express a general refe- 
-rence, and have the same relation to the words called 
demonstrative pronouns which ethers have to different 
adjectives. Such are the adverbs << thus,’’ “ so,” and 
** as.” In Lancashire, instead of * thus” and “ so,” itis 
common to say ‘i’ this’n,” and “ i’ that’n.” 

“hs eee well oadjocivel Such 
= hese tr 2 een and “ thrice,” These belong to 

cardinal numbers, as expressin ition. There 
are also adverbs which signify crenelaienae to repe- 
tition, such as “ first,” “ secondly,” and “ thirdly,” 
and belong to the ordinal. 
'. There are adverbs of local situation, as “ here,’ 

there ;” and of local aspect, as <« hence,” ‘* thence,” 
** hither,” “ thither,’? “ upward,” ‘ forward.” 

Adverbs of time, as “ now,” “ formerly,” “ soon,” 
-“ afterwards,” “ immediately.” 
- It is unnecessary to enlarge on the nature of these 
words, or to point out the phrases into which they are 
resolvable, and of which they often are abbreviations. 

crm The adverbs of Affirmation and Negation have been 
ne- reckoned different in their nature from all the others, 

When the subject, the predicate, and the copula are 
arranged in the order:of assertion, no’ separate word is 
ne! to affirmation ; but sometimes an adverb is 

' conjoined to call the attention of the mind with , sae 
yhasis to the truth of the assertion. Such are the ad- 

“verbs ‘ indeed;” « ;” and “ certainly.”. If a 
question is asked which admits of an answer by the 
simple affirmation or negation, the answers in the 
affirmative may be given in English by such adverbs 
as “ certainly,” * even so;”’ or in Latin by eliam, imo 

or wtique. Sometimes a peculiar word, and one which 
is never used as an adverb in a sentence, is applied to 

' this object. The English word “ yes,” is of this kind. 
© Yes,” is considered by Mr Tooke as derived from 
- ayes “have” or “ enjoys” and meaning “have or 

entertain that belief.’ The English « yea,” the Ger- 
man ja, and the corresponding words in the north- 
ern languages, are derived from a’similar source.’ It is 
therefore to be considered not as an adverb, but.as an 
abbreviation for a sentence. The adverb “ certainly,” 
and others equivalent to it, become by ellipsis contrac- 
tions for the same sentence. If we keep out of view 

_ the etymological origin of the words used on such 
Occasions, and consider them all as containing an equally 
full expression of the meaning of the speaker, we must 
reckon them abbreviations for sentences ; but wherever 
they are introduced into the body of a sentence, they 
are adverbs ing the same properties as other 

~ words of that class. ey signify that the assertions to 
which they are ied are not hypothetical, but in 
conformity to the nature of things. 

The negative adverb expresses the absence of this 
ce poms 6 The same word is in some languages either 
used sin, , Bsr an answer to’a question, or annexed to 
a verb in the formation of asentence. The Latin words 

minim, nequaquam, and non are used jn both of these 
/ ways. But in. are OH the word is on these occasions 
} subjected to a slight change. The adverb is “ not.” 
| Thenegative answer is’ no.’? This last is said to be 

of prior date, and derived from a verb signifying «I 
Site a> 
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deny,” or “ I anv averse ;” but, whatever its etymologi- Universal 
cal origin may bé, it is, like the word “yes,” acontrac- Grammar. 
tion for a sentence, with this difference, that the sen- 
tence for which it stands implies the force of the adverb 
“not,” and thus reverses the meaning. ‘ Not” has the 
same general character with the other adverbs: it mo- 
difies the verb, and thus forms part of the predicate. 
A negative sentence is the reverse of the 

ing affirmation. Yet there is no general difference of negative 
character betwixt affirmations and negations. Affirma~ sentences. 
tions are often as directly opposite to each other as to 
negations, “ He is without,” and “ he is within,” are 
directly contrary. Many assertions can be made eq 
well in the negative and in the affirmative form. “He 
is at home” is an affirmative sentence, and thé same idea 
is expressed by these negations, “ He is not from home,” 
and “ He is no where but at home.” 

CHAP. VIII. 

Of Prepositions. 

Dirrerences of opinion have been entertained on Difficulties 
the nature of Prepositions. It is easy to give a charac- in defining 
ter which will apply to them all; but it has been found Preposi- 
difficult to give one which will apply to them exclu- 
sively. Mr Tooke has been considered by some as solv~ 
ing every difficulty, by pronouncing them abbreviations 
of nouns or verbs. this author shews that many of 
them are of the same nature with some of those words 
which are called conjunctions, and considers that cir- 
cumstance as proving the inaccuracy of this instance 
of grammatical distinction. In so far as the idea express 
sed has been represented as a ground of distinction, this 
author is correct. But when we abandon that system, 
and take the circumstances of syntax as the foundation 
of our classifications of words, we shall find that some 
distinctions which were formerly improperly accounted 
for are referable to satisfactory data. 

The classification of the short words called particles Extension 
appears to us defective, and we shall in the present in- of the term. 
stance introduce a slight variation from the common 
usages of grammarians. We shall apply the term prepo- 
sition to a more extensive genus than our predecessors 
have done, by including under it some words hitherto 
called conjunctions. Those words which are usually Distribu- 
called prepositions, we distinguish by the appellation of tion of 
Nominal prepositions, because they are introductory to them into 
nouns ; and the others by that of Sentential prepositions, ‘¥° *P°** 
because they are introductory to sentences, 

Seer. I. Nominal Prepositions. 

Nomrnat prepositions have been described by many Character o! 
grammarians as “ words which signify the mutual rela. the nomins! 
tions of objects.” But a pager pa 4 expres- 
sed by every part of speech. Mr Ruddiman wit 
proptiety, dceribes the preposition as “ An indechnable 
part of speech signifying the relation of one substantive 
to another,’ Weprefer saying that it signifies “a relation 
subsisting betwixt the idea’ expressed by one substantive 
noun wnt that a another.” It is to be observed 
that, with thé exception of the’ preposition “ of” in Eng 
lish, and’ some rare expressions already alluded to under 
the head of the'genitive case, a verb, adjective, or parti- 
ciple is interposed between thé first of the nouns and the 
preposition. The preposition “ of” is as frequently em- 
ployed immediately after a noun in English as the gee 
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Universal nitive case is in Latin ; but such phrases as “‘ Newcastle- 
Grammar. 9-Tyne,” and « Ashton-under-line,” are in very small 

number. The prepositions ‘ on,” “ under,” and all the 
others except ‘* of,” subjoin a noun to an adjective, a 
participle, or a verb; as “ fit for use,” “ good at singing,” 
© depending on his fidelity,” ‘* connected with the 
government.” ** He has gone from home, along the road, 
to a distant place.” ’ 

Mr Tooke has shewn great learning and ingenuity in 
Mr Tooke’s Proving that the prepositions, both in ancient and mo- 
etymologies. dern languages, are derived from nouns or verbs. Chez 

he derives from casa, ‘‘ a house.” | Avec from avez que, 
«you have that :”’ Sens in French, and senza in Italian, 
from assenza“ absence :” The Latin sine from sit ne, i.e. 
ne sit “let it not be:” The Italian fuori, the Spanish af 
fuera, the French hors, (formerly fors,) from the Latin 
Joris ; and this from the Greek word évgz, in the Doric 
dialect Qogu, a door or gate.’ ** Through” is derived 
from a Teutonic word thuruh, signifying “a door or pas- 
sage.’ Ad he derives from the past participle of the 
verb agere, by these steps of transmutation, agitum, ag- 
tum, agd, ad. He considers the English “to” as the same 
word with the verb “do ;’’ and “ till’ as derived from 
‘to while.” “For” comes from a Gothic word signifying 
«© a cause ;” “of” from afora, “ progeny ;” “ by” from 
be-on, * to be ;” * with” trom mithan, * to join ;” * be- 
twixt’” from the imperative “ be,” and twos, the Gothic 
word for “two.” “ Before,” “ behind,”’ “ besides,” are 
from the same imperative conjoined with nouns which 
are either still separately used, or have left familiar traces 
in’ different forms. < Beneath” is from an old word 
neath, signifying “ bottom; “ under” from on and 
neder; “ beyond” from geond, which has the same mean- 
ing with “ gone” or “ past.” The termination “ ward,” 
which is used both in forming adverbs and ‘prepo- 
sitions, is from the Saxon verb weardian, “to look 
at,” which also gives origin to the word “ regard,” 
*« Athwart” comes from thweorvian, “ to wrest or twist ;” 
** among”’ is from gemengan, “ to mix ;” “ along” means 
“on long,” i.e. “on length ;” “ round” and “ around” 
come-from a word signifying “ a circle ;” “ near” from 
neahg, * neighbouring ;” “ instead” is “ in station,” or 
“in place ;” “ down” is from dufen, “ to dive or dip ;” 
“up,” “ upon,” “ over,” “ above,” he derives from ufa, 
“high.” The same sort of investigation has been with 
considerable success applied to the Greek prepositions 
by Mr Bonar, in the 5th volume of the Transactions of 
the Royal Society of Edinburgh, and by Professor Dun- 
bar in a separate work on the subject. 

The grammatical system founded on these etymolo- 
gies is In a great measure the contrivance of Mr Tooke. 
Some of his etymologies have been called in question by 
Mr Bonar and others. The author of the article Gram- 
mar in Dr Rees’s Cyclopedia attempts to controvert 
the greater part of them.in support of a different sys- 
tem in which he traces the modern languages of Eu- 
rope to an Oriental origin. Some of Mr Tooke’s ety- 
mologies, however are unquestionable ; and it is. of 
great, Importance to observe, that the author has shewn 
that all prepositions are resolvable, with regard to their 

Prepositions meaming into nouns or verbs. The same ideas may 
an, Sn be expressed by all these parts of speech. This pro- 
into nouns, Petty is independent of any opinion that may be 

formed regarding their particular etymology. From,” 
for example, may have its place sineaied by the noun 
“beginning.” “ The figs came from Turkey,” means 
« The figs came beginning Turkey.” “ The lamp fell 
from the ceiling,” ‘* The lamp fell beginning the ceiling. 
«©The lamp hangs from the ceiling,” « The lamp hangs 
beginning the ceiling.” 
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Mr Tooke’s opinion was, that prepositions represent U 

objects in the sume manner a8 nouns. This is denied @ 
by other authors, who proceed on the presumption that 
ia are the names of things, but fe Do | 
names of the relations of things. And some have derid- P* 
ed the absurdity of pronouncing things and their re- ™ 
lations to be the same. It might however be main- 
tained that, as variety is essential to the existence of 
human knowledge, its objects wholly consist in rela- 
tions. If there should be any difficulty in conceding 
that point, it ought to be remembered, even in a — 
grammatical view, that the ‘relations of things 
be expressed by nouns as well as by. pepasion 8, 
that therefinie no distinction betwixt: two parts of 
speech can. be founded on such data. Mr Tooke, hows 
ever, is not content with observing this coincidence be« — 
twixt nouns and prepositions.» He considers 
tions as invariably derived from concrete nouns, or verbs _ 
containing these, and insists that they are the names of _ 
substantial material objects. Thepreposition “through,” 
for example, being according to him derived from a 
word signifying “ a door,” carries along with it the 
full meaning of that concrete noun. is statement 
has been supposed to favour the system of material« 
ism, and perhaps it was so intended ; but itis in it- 
self too inaccurate, or at least imperfect, to lead to 
any general conclusion. If the whole meaning of the 
conerete noun is retained in the prepositions thus 
derived, it is only in the form of allusion. A lan- | 

is not pure and perfect till the allusion itself 
popsanaoe ae till the word is employed to an 
appropriate and well-defined degree of generality, ins 
dependently of the concomitant ideas contained in 
the subject from the name of which it has been bor 
rowed. ‘ Through” expresses only one property of © 
a door, anda property in which it resembles many other 
objects which have different names. This preposition _ 
is indeed equivalent to a noun, but it isto a more. 
neral one than that which suggested the term. 
noun to which it is nearly equivalent is “passage” 
« medium.” an - , ! 

It is from-its properties in syntax e preposi- Proper 
tion must take ie ai among the parts of speech. | In of the 
this respect it deviates from the noun, When, instead of Po*! 
the preposition, we employ simply a substantive noun, 
as in the examples formerly mentioned, in which 
the noun “ beginning” was substituted for the preposi- 
tion “ from,” the sentence labours under an awkw: 
chasm. The meaning may be fully understood, but 
it appears to be imperfectly expressed. There seems 
to be as great a deficiency as if in an affirmative sen~ 
tence we should omit the copula, perenne a lisping 

er, “ T. 
.” In order to complete 

he 
or 

& 

has the regimen of an active verb. 
apply to all the prepositions of the English lan i 
as they all govern the noun in the same form. Those 
Latin prepositions which govern. the ablative must be 
considered as less transitive in theirregimen, (See our 
observations on the Ablative Case, at p. 414.) : 
The part of speech to which. the preposition is most gq 
nearly allied in the mode in which it is introduced, will reser 
differ according to the sort of words to which it is t 
immediately subjoined. When it is subjoined toa verb, 8° 
the verb will govern it nearly in the same manner as it 



the gerund of: another verb in ‘the ablative. 
as will be tepresented by transeundo ; per by per/o- 

vando, or-permeando, TL ish»prepositioh. “ from” 
_ night, be represented: by:the: Latim gerund linquendo ; 
the Latin’ @,+ab, or abs, byoabeundo. «The preposi- 

_ » tions imply no such specification-.as:is signified by any 
» ofthe verbs, with which; ‘forsthe sake: of pointing 
‘out the properties of their syntax, we have here com- 
bined them. «)1t was necessary to make gerunds«by 
combining them with verbs, and thus appearing toladd 
to. the ideas which they express.rather than to explain 
them, because we have no. a exactly: corresponding 
to the simple preposition... The preposition itself is the 
gerund, hugh indeclinable, gris , vilesy abs» 
_ If the preposition «is introduced) by, the substantive 
verb. alone as: the first. word’ cf the. predicate, it: will 

‘ithe syntax of ‘a. participle agreeing with the 
nominative which precedes.» Sub will have:the regi- 
men) of subjacens or subjunctus.: In will approach to 

») the participle Aabilans.or. incliisus;. though smore. ge- 
 neral in the idea which ‘it conveysy «‘ Out.of,” when 
used in such a sentence as “He | is. out of town,” will 
“also have the power of a participle, though we cannot 
-. Mame any word in that form, to which, with respect to 

generality, it makes any approach. This. cannot -al- 
»»\ ways be expected. If the office of a preposition were 

to be performed with equal advantage by the gerund 
or participle of ‘a verb in. present, use, there would: be 
iapenncepapenieytio occasion for the prepositions them~ 

selves. 4 ; ieeresl? gets 
ulia- Here we trace the peculiarities of this part of speech. 
the It is usually more® general than any other to which it 
is allied. It is marked by a peculiar brevity, and by 

the absence of inflexion, Without the formality of sig- 
» nificant terminations; prepositioris possess all their force. 

- They thus.correspond to the rapidity of liuman thouglit; 
and to the subordinate rank+of the, ideas: which they 
convey. ‘They have been called the pegs and nails. of 
denguage. ‘This account/of them is severely censured 

by Mr Tooke, and is inaccurate when intended to inti- 
_ mate that they differ from other words in not expressing 

ideas. Yet it is certainly true that the ideas which they 
express might often be left to be inferred from the other 

” words of the sentence, ; They are not the central ideas in 
~ discourse. The preposition secundum, “ according to,’ 

“implies all the ideas expressed by the noun! “ har- 
mony” or “agreement ;” the word “ from” those ex- 

by the noun ‘beginning);” “ above’’ those 
_ of the nouh “ top ;” “ below’’ those of the noun “ bot- 

tom.”’ But such ideas are’ never interesting on ac- 
~ count of any general properties of their own. We 
‘never, have. occasion to, write | dissertations on “ tops,’ 

mediums,” ‘ beginnings,’’ ‘ endings,” ‘ outsides,’’ 
or “ insides.’’ . Yet the frequent recurrence and conse- 
BS t familiarity of these ideas, together with their-subor- 

te character, render it desirable for us to express them 
with rapidity, by endowing them with all possible bre- 
vity of form. Words possessing this character render lan- 
guage copious and minute without incumbrance. They 

wrigevra, the winged words, of discourse. 
"4 

are the E wi 
Whether we consider them as always derived from other 

_ parts of speech of greater length, which a large propor- 
tion of them undoubtedly is, or suppose it possible that 
they have oecasionally consisted of syllables thrown in 
at random, and afterwards adhered to.as significant, in 

Sime manner as almost all original words must have 
 beex produced, we see, in their general form and appli- 

cation, their excellent adaptation to. the.completion of 
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Seer. II. | Sentential Prepositions. 
'. Tur Sentential Preposition is'a sort of words generally 
numbered among conjunctions, /and forming in elemen- 
tary grammars more than one half of that list. But the 
conjunctions, as thus classified, are not susceptible of any 
common definition ; and this proceeds not merely from 
théir coincidence in use with words ofa different kind, 
but from their dissimilarity to one another: © That this 
disadvantage may. be diminished, if not entirely reme- 
died, we here: give a separate consideration to those 
words which have the power \of introducing subjoined 
sentences inthe same manner as the words called pre- 
positions have with respect to nouns.’ “We denominate 
them. séntential prepositions, in contradistinction to the 
others, to which we have given the designation of nomi« 
nal.',-Imsome instances the!same word serves for a pre- 
position of both’ kinds..\. «* After’ is a nominal preposi- 
tionsin the phrase “ afterdinner,” and: a sentential 
preposition in the phrase “ after we havevdined.’? In 
other instances the: word employed as a-nominal prepo- 
sition undergoes some slight alteration, or receives some 
addition, to distinguish its application as a sentential 
preposition, The'Latin cum, (‘with;”) sometimes retains 
the same, form when used for subjoining a sentence, and 
Sometimes, is transformed. into quum. Ante and post 
are converted)into anlequamiand postquam. 

‘fhe nature of the general’sentential preposition “that” phe general 
in English, and quad and ut-in Latin, has been already kinds of it. 
discussed.,..Quam is' another; like these,:of very: general. ~ 
meaning... It is sometimes translated “ as,” sometimes: 
“than,” It then performs the part of a relative, and has yye;, af. 
the..same-relation..to an antecedent adverb which the nity to the 
relative noun, has to the noun antecedent. Quam has the relative. 
same relation to dam as-qui has to ille. Tanquam, from 
tam.and, quant, may be called a sentential preposition, 
but it differs from. quam ‘in. being more particular, as 
including .the antecedent adverb. Of this last» kind Special 
are also the sentential prepositions antequam and post. ¥°rs of 
quam. Ante and post are used adverbially, and the: t's “ss 
Roman authors often disjoin them from the subsequent compound . 
quam; as, ANTE aulem huc venerat QUAM ‘sperassem. It form. 
might appear that quam should be considered as giving: 
the subjoined sentence the character of a noun; and the 
word ane or post as-a preposition governing or introdu- 
cing it in'that state. It is however more agreeable to the: 
analogy of language to consider ante and post as adverbs, 
and the compound words antequam and postquam as: 
synonymous with anfeagquam and posteaquam, formed: 
from the, adverbs antea and posiea... Adverbs in-gene- 
ral might be resolved into nouns in the ablative case; 
and a special sentential preposition, or one which im- 
plies the meaning of an antecedent adverb, would, on 
this principle, be resolved into the ablative of an. ante- 
cedent noun and that of the relative. Antequam is 
equivalent. to dempore ANTERIORE illi tempori quo. Ut 
is also used as a relative ; sic is often its antecedent when 
it introduces the-indicative mood, and i/a when it intro- 
duces.the subjunctive.: Ut has ‘sometimes in itself the 
force of sicut or of t/a ut, and, when no antecedent ad- 
verb is expressed, may always be considered asimplying 
by ellipsis‘the meaning of one. ‘The,sentential prepo- 
sitions dum and guum have,the same relation to tum ; 
“«'when,”’ “ while,’”’ and “where,” tothe adverbs “then” 
and “there.” The resemblance and near relation subsist- 
ing betwixt “ when,” and the adverb “then,’’ have led 
many grammarians to give to both the common desig~ 
nation of adverbs, Postquam, antequam, and other anas. 

, 3K. 
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Universal logous words, have also been denominated adverbs ; 

Grammar. and thus the whole of this part of grammar has been 
—_Y~" involved in confusion: but we shall see the difference 

_ Clearly if we recollect that. the words now mentioned 

Always dis- aye not attached to verbs to modify their meaning, or 
Ligon exhibit in themselves any concomitant circumstance, but 
adverbs, to introduce a subjoined sentence. The word “ as” is 

used both for an antecedent adverb, and a sentential pre- 
position. It is an adverb in the phrases “as good,” 
“ as soon,” and a sentential preposition after the adverb 

* « so,” « He did not come so soon as I ex 2. All 
Mode of _ special sentential prepositions might be resolved by an 
analysing _ analysis similar to that which we have given of ut and 
them. antequam. We have not antecedents in the form of ad- 

verbs for them all, but we may express them by abla- 
tives of nouns or of gerunds. Sz, “if,” implies the 
meaning of ea conditione, eo casu, or supponendo. Quan- 
quam, etiams?, etsi, “though,” “ although,” (words of 
nearly the same meaning with sz, and differing slightly 
in the occasions of their application,) imply the force of 
concesso or concedendo. 

Station of _ It is in fine to be observed, that the’ special senten- 
the sen- tial preposition and the sentence subjoined by it, taken 
orb com as a whole, occupy the place of an adverb, or of a 
sepa = he noun in the ablative case. In some instances we find 
tential pre- single words in this form equivalent to such sentences. 
positions, Cjt6 is equivalent to priusquam multum temporis prete- 

ricrit. In the following sentence, “* He was appointed 
to the office dill the propriety of the continuance of that 
measure should be. ascertained ;” the whole subjoined 
ideas marked in italics may be fully expressed by the 
single adverb “ provisionally.” When ifa is used with- 
out any subjoined regimen, it is an adverb implying a re- 
ference to some assertion previously made, or some con- 
nection of ideas exhibited at the instant of speaking: 
When it is employed as the antecedent to wt with a sub- 
joined sentence, thewhole sentence along with the ita and 
ut occupy the place of an adverb or the ablative of a noun. 

The following is Mr Tooke’s account of the etymolo- 
gy of some English words belonging to this part of speech. 
« If” is from Gif the imperative of Gifan “ to give.” 
Theoldsynonyme “an,” from Anan “togrant.” *Unless,” 
from Onlesan *‘ to dismiss.” “* Though,” from a et 
or thafian, to “ allow.” Without,” from Wyrt 
utan, to “ be out.” “ Lest,” from Lesan, “ to dismiss.’?’ 
*¢ Since,” from the participle Seon, “to see.?? “As” is 
es, a German word for “ it,” *‘that,” or “which”. 

Some words are used as sentential prepositions which 
still retain the form of gerunds or partierples ; as * sup- 
posing,” “ provided,” “providing that,” “ granting that.” 
‘ Seemng,”” was formerly used in the same manner. 

Mr Tooke’s 
etymolo- 
gies. 

CHAP, IX. 

Of Conjunctions and Miscellaneous Particles. 

ConJuNcTions connect words or sentences on equal 
terms, without regimen or subjunction. They con- 
tinue the syntax of the introducing word to that which 
they introduce. General words of this description are not 
numerous, as the purposes to which they are applied do 
not admit of great variety. One kindof them may beterm- 
ed Conjunctions of union, as they unite the meanings 
of the words which they connect. Such are the English 
word “ and” and the Latin-et, ac, atque. Another kind 
may be termed Conjunctions of alternation, as aut and vel 
in Latin, and “ or” in English, The negative “nor” isa 
conjunction combined with anegation. It might appear 
in its etymology the reverse of or,” but in meaning 

General 
conjunc 
tions. 
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GRAMMAR. 
it is the reverse of “ and.” It is equivalent to “and not.” Unis 
In Latin this is also its etymology. It is not non vel © 
or ne vel, but nec from ne ac, and neque from ne and que. 

Sometimes the first of the nouns or verbs connected y__; 
by sar james is preceded by a peculiar word. ‘* Both” .., 
is used to precede words connected by “ and ;” “either” conjur 
those connected by “or ;”’ and « neither” those con- tious 
nected by “nor.” It is natural to ask to what head 
“ both,’ “ either,’? and “ neither’? are to be referred. 
In the English language, their etymology might stron, 
ly lead a grammarian to refer them to the class of as 
tives when they precede nouns, and thus make. 
equivalent to ambo, uter, and neuter. When they . 
cede verbs, they might be reckoned adverbs, cadre 
English would be equivalent to adverbs formed by add- 
—— termination “ ly” to the adjective, as if we said 
é y,” “eitherly,” “neitherly.” They perform the 
office of an adverb referring to concomitance. In ‘La- 
tin the same word is used both as the preceding and ‘the 
conjoining word. £7 ille et alter; Er venit et vidit. It Conj 
will be found, on the whole, that conjunctions are near tio 
akin to adjectives and adverbs. They are necessarily |: 
frequent in the use of language, and have re- ,, 
ceived an abbreviated form. 

Some miscellaneous particles may be called special Spec 
conjunctions, as including a more particular character of juncho 
mutual relation betwixt the ideas contained inthe words ‘ 
or sentences which they connect. ‘Such are the’ words 
“ also,’’ “ farther,” “ moreover,’’ “ but,” ** likewise,” 
‘* yet,” “ notwithstanding,” “ however.” ; 

CHAP. X. 

Of Interjections. 

Tue term Jnterjection is applied to those words Natu 
which express by s exclamation certain overpower- 19t¥ 
ing emotions of mind. “Such as ’A: é! Heu! Atat! °° 
Proh! « Ah!’ Oh!” * Alas!” ate. 

This part of speech is treated by Mr Tooke great 
prove. as a brutish wawieatey ‘sound which has as 
little to. do with speech as the neighing of a horse, the 
barking of a dog, coughing, groaning, shrieking, orany __, 
other involuntary convulsion with oral sound. ‘These Either 
words, however, though at first involuntary, are after- YO" 
wards uttered from design. A man desirous of impress- ry sq 
ing another with a particular passion, first contrives to 
excite it in his own mind, and then utters the sound by 
which it is expressed. Hence coi ding syllables are 
committed to writing in works which depict human pas- Not 
sions and manners. They belong to language, as language Tefus 
must include every sound addressed by one man to ano- f 
ther, from the highest to the lowest state of mental culti- 
vation. Interjections may be considered as a mixture of 
involuntary expression with social discourse. In the use 
of this part of speech, man is seen to'rise from the cha- 
racter of an animal impelled by passion to that of a re- 
flecting being, who displays intelligence and address 
in influencing his mee romain stan 

Sometimes words ing to other parts |, Speci 
and expressing definite ideas, are introduced 
to express emotion, and numbered interjections ; 
as * Amazing !” « Wonderful!” ** Prodigious !” “ Shock- 
ing !” « Horrible !” « Merey !” « Pitiful!” “ Woe’s me !” 
Whether we call such exclamations as these interjections, 
or abbreviations by ellipsis, is of little importance. Their 
meaning is never am : 

In the introductory of this article we described 
language as essentially imperative; and the slightest re- 
flection will shew that interjections, in so far as they par- 



completely inclosed by mountains of stupendous height, 
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I take of the nature of’ social discourse, possess an impe- 

ir 

~ “Books: of merit on universal grammar are but few. 
But numerous a mn i mt the acted are to ‘> 
found in all good and complete grammars of particular 
Tanguages, and in the larger Dicdonariee. Some parts of 
it are also pice ane se of metaphysics. 
The a English and French works on this subject 
are the ing: Monboddo's: Treatise on the Origin 
and Progress of + Harris’s Hermes; Beauzée’s 
Grammaire Générale; Grammaire Générale et Raison- 
née, par M. M, de Port Royal ; Condillac’s Grammaire 

448 
in his Cours-d’etudes; Tooke’s Diversions of Pocteys 
Beddoes on the Nature of Demonstrative Evidence ; Pick- 
bourne'’s: Dissertation on the English Verb ; Mr Dunbar’s 
Analysis of the Greek Verb; Dr € on the Theory 
of the Moods of Verbs in the 2d vol. of the Transactions 
of the Royal Society of Edinburgh; Mr Bonar's Essay on 
the Greek Prepositions, in the 5th Vol. of the same 
work ; Dr Jamieson’s Hermes Scythicus; Beattie’s Evs 
on the Theory of Language; Hutton’s Dissertation on the 
Theory of ran oe e; Dr Adam Smith's Essay on Lan- 
guage, (publis re with his Theory of Moral Senti« 
ments) ; Mr Stewart’s Philosophical Essays, Part 1. Es« 
say 5th ; and the article Grammar in the Encyclopedia 
Britannica, and that of Dr Rees. * 

GRA 
' GRANADA, a celebrated city in-Spain, and capital 
of the province of: that name, is pleasantly situated on 
two small hills, at the extremity ofa beautiful and ex- 
tensive plain. It was built by the Moors in the tenth 
century, and was finally reduced by the Spanish armies 
in 1492, after a siege of more than twelve months. At 
that period it is said to have coyered.a space three 

es in circumference, and to have contained 400,000 
inhabitants, a statement unquestionably far above the 
truth. Its walls were defended by more than a thousand 
towers ; and it was farther by two fortresses, 
on the summits of the two adjoining hills, each of which 
was capable of containing 40,000. men. These fortres~ 
ses still remain, but the walls and gates of the city are 
demolished, and many of its finest structures in a state’ 
of decay. It nevertheless exhibits evident proofs of its 
former magnificence ; and its a ance from a dis- 
tance is described as peculiarly majestic. The plain 
before it is above 30 1 es in circumference, and 
about 1200 miles above level of the sea, but so 

as to have all the appearance ef a delicious valley. — It 
is watered by five rivers, and intersected by’ nume- 

- yous rivulets and canals; covered with the richest mea- 
dows, forests. of oak, plantations of orange trees, and 
sugar cane, fields of corn and flax, orchards of fruit- 
trees, and all kinds of vegetables; bounded on the 
north by the lofty Sierra Nevada, with the mountains of 
Elvira, ‘and on the’ other’ sides by successive amphi- 
theatres of hills; agreeably’ planted with vines, olive, 
mulberry, lemon, and trees. It contains with- 
in its circuit not less than 52’ towns; and in its centre 
bem s the Soto de Roma, which is a beautiful wood 

elms, white poplars, and ash trees, full of game, espe- 
cially pheasants, more than a league in length, and half 
a e in breadth, and formerly the retreat of the 
Moorish kings. At the termination of this fertile plain, 
the city of China is perceived from a considerable 
distance, extending in the form of a half moon from the 
river, along the gradual ascent of a hill, its streets risin, 
above each other, exhibiting a profusion of turrets 
ilded cupolas ; the summit of the whole crowned by 
e palace of the Alhambra, and the back ground com- 

of the majestic Sierra Nevada, covered with 
snow. But the splendid illusions, created by this dis- 
tant view, are sadly dissi by-a nearer inspection of 
its fallen grandeur. It was formerly divided into four 
quarters, which may still be considered as distinctly 
marked, namely, the quarter of Alhambra, which prin- 

GRA 
eipally contains that immense citadel on the mountain 
of the-sun, and where the splendid palace of the Moor- 
ish kings is still in existence, and in a state of sufficient 
repair to impress the spectator with the most lively idea 
of its original beauties ; the quarter of Albayzin, a kind 
of suburb on the rising ground, separated from the 
town by a rampart, and pen sow about 4000 houses ; 
the quarter of Antiquerula, which has the appearance 
of another suburb built upon the plain, was peopled by 
settlers from Antequera, and is ey occupied b 
dyers and silk-weavers ; and the quarter of 
which covers the commencement of the plain, and a 
part of the valley between the two mountains, and is 
the best built and best inhabited of the town. The 
river Darro-rans through the middle of the city, and 
empties itself into the Xenil, which near the 
walls. ‘The extent of the whole town is much the same 
as it was in the time of the Moors, but it is thinly in- 
habited in proportion to its pint and the present 
oy ore is aoe about 60,000. The streets are gene- 

y narrow, and the houses very inferior in their ap- 
pearance to those of many other cities in Spain. Even 
those which surround the market-place are very a 
eable, few of the upper ai ents having glass in the 
windows, and the shops below being very indifferentl 
supplied with goods. But there are many fine build. 
ings, handsome squares, poe ened ee and beauti- 

fountains in different the city. The El 
Campo:is a ‘square at the entrance of the town, on 
the road from Antequera, and is partly occupied by an 
hospital, ‘which is a large and handsome building. The 
Plaza Mayor in the middle of the'town is very Ses - 
and is used for public shows, particularly the bull- 
fights. The Biva Rambla, a handsome area, 400 feet 
by 200, is embellished by an elegant jasper fountain, 
and has on one side the Alcaxeria, and on the other the 
Chancery ; the latter of which has a very handsome 
front, ornamented with-alabaster‘columns, and a range 
of windows with» gilt balconies; and the former, an 
immense edifice wi t ornament, formerly the bazar 
of the Moors, still contains about 200 shops: these 
are so-very small; that the owner, sitting in the centre, 
is able to reach whatever his customers require, 
without rising from his seat. The cathedralis a 
pra but irregular building, It has a handsome 
ome resting on twelve arches, supported by twelve 

pilasters ; and against these columns are placed the sta« 
tues of the twelve apostles in gilt bronze, as large as 
life. The vault is full of paintings, and two rows of 

™ The Editor is indebted for this valuable article on GRamMan to Henry Dewar, M.D, F.R,S.E. 
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gilded balconies-run round it above the arcades. In 
this church are some of the best pictures and statues by 
‘the celebrated Spanish artist Alonzo Cano, and his pu- 
pil Pedro de Mena. The palace of the archbishop 

_ Stands close to the cathedral, and is a very extensive 
-mansion, and of a handsome appearance. But the most 
interesting and splendid object in Granada is the Al- 
hambra, the ancient fortress or palace of the Moorish 
kings, described in a former article: (See ALHAMBRA.) 
Though this noble structure is fast hastening to decay, 
and likely to become in a few years a heap of ruins, it 
is still viewed by travellers with the strongest sensa- 
tions of wonder and delight. In‘a higher situation on 
an opposite hill, is another palace, called the Genera- 
liffe, which was used as a retreat in the intense heats of 
summer. The rooms are floored with marble, and have 
streams of the clearest water rushing through them. It 
is surrounded by gardens, groves, and orchards, plant- 
‘ed with orange, lemon, and cypress trees, and Lnveane 
avith a multiplicity of transparent pools and crystal 
fountains. Most of the houses have fountains and baths 

' in their courts, which, besides supplying water for do- 

Extent and 
boundaries. 

mestic uses, moderate by their coolness the extreme 
heat of the.climate in the summer season. . In imitation 
of the Moors, the present inhabitants spread an awning 
over these courts to keep off the sun, and live there all 
the summer, eating their meals and receiving their yi- 
sitors amidst its refreshing coolness. The environs of 
the city are delightful, and the shady walks on the 
banks of the Xenil, with others more wild and roman- 
tic on the Darro, afford the most refreshing and plea- 
sing retreats. The sides of the hills around the city 
abound with caves.resembling the troglodyte habita- 
tions in Abyssinia. ‘They were originally employed as 
granaries for corn; but are now inhabited by gipsies, 
who are.very numerous in the south of Spain, and are 
said to bear a great resemblance, to the same class of 
people in England. Granada contains an university, 
and an academy for mathematics, but they have no li- 
brary, few masters, and. scarcely any students. There 
is a royal manufactory for saltpetre and gun-powder ; 
and several for woollen cloths and serges, which are 
said to employ about 7000, persons, and to. consume 
460,000 pounds of wool annually, Silk stuffs, such as 
velvets, sattins, and taffetas of a very durable quality, 
are made in the: city, and a considerable quantity of 
ribbons, in the manufacture.of which the spring shuttle 
used at Coventry is generally adopted, the only kind of 
machinery observed in the manufactories of the place. 
See Jacob’s Travels in Spain; Townsend’s T'ravels in 
Spain ; Laborde’s View of Spain ; and Murphy’s splen~ 
did work, entitled, the Arabian Antiquities of Spain, 
Lond, 1815. 
GRANADA, a province of Spain, sometimes called 

Upper, Andalusia, is bounded. on the ‘east and south by 
Murcia and the Mediterranean, and.on the west and 
north by Andalusia. It is situated between 36° 20’.and 
38° North Latitude, and between 5° 5’ and 1° 30! West 
Longitude from Greenwich... It is of. a very, irregular 
figure,.approaching to the shape of a pyramid, with its 
base to the east on the kingdom of Murcia, and its apex 
to the south-west, towards the. straits of Gibraltar, | It 
is 58 leagues in length from the east tothe south-east ; 
and, in breadth, ,in» some ‘places 8; inothers 18, and 
at its base:28. The principal towns.are Granada, the, 
capital, already described, Malaga, Almeria, and Amu-. 
necar, three sea-ports on the Mediterranean ; Guadix, 
Motrel, Morbella, Velez-Malaga, Baza, Vera, Ronda, 
Loxa, Santa-Fe, Huesca, Antequera, and Alhama. Its 
givers are the Verde, XeniJ, Las Feguas, Guadalentia, 
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‘Guadavar, Guadalmeja, Rio de Almeria, Rio Frio, Gua- Gm 
dalmerina, Darro, Guadix, Bravata, Marchan, &c. 

The Moors having acquired possession of — af. 
ter the bloody battle of Xeres in 711, in which Rode-~ 
rigo, the last. of the Gothic princes, was slain, Granada 
became a part of their empire in the south of the pe- 
ninsula; and, in 1018, was chosen by Almanzor asthe _ 
royal residence, instead of Cordova. In 1051, the fae 
mily of Almanzor were deprived of the conan 
Joseph ben Taschphen, King of Morocco, who the | 
throne with dignity and splendour. After his. de 
the kingdom was divided among a number of pr - 
ers; but, in 1146, was again united under a prince of — _ 
the family of the Almohades. Mahomed the First, one 
of the greatest of the Moorish princes, laid the founda« 
tion of a new dynasty in 1292, and raised the Soe 
of Granada to its greatest degree of prosperity. While 
he kept on foot.a powerful army for the defence of his. 
dominions, he was equally attentive to promote the 
welfare of his subjects by the arts of peace. Heregue 
lated the revenues, administered justice, -culti ie" 
science, endowed hospitals, and laid the foundation. 
the Alhambra, the glory of Mahommedan Spain. 1 
homed the Second succeeded. his. father, and was distin 
guished, above all the monarchs of his race, as the pro«. 
tector of science, and the patron of arts and commerce, 
His court was the resort of astronomers, physicians, 
philosophers, orators, and poets ; and his own compo« 
sitions in verse are celebrated by Arabian gy 
their. epigrammatic humour. e was in, 
1302, by his son of the same name, who resembled him, 
in his love of literature, and his patronage of the fine 
arts ; but, while he was engaged in war with the King 
of Arragon, an insurrection in his capital canton 
the crown to his brother Almasser, a young prince of - 
45 years of age, celebrated for his }in mathemas- 
tical and astronomical learning ; but who,- yielding to. 
the turbulent dispositions. of h is, subjects, was in his 
turn supplanted, in 1314, by Ismael, Prince of Malaga. _ 
The kingdom of Granada, hard pressed: by the Chris-, St 
tian states, in the: north, of Spain, and thus torn by a. os 
succession of intestine commotions, was fast approach. © 

try with his troops, and built the city of Santa-Fé, he 
: ~' i hen the 

querors, displaying the most he their suf 
ferings, and unshaken constancy to their « _ Un- 
der thesway of the ee princes, which com- 
prehends a period of nearly eight centuries, the king- 
dom of Granada was the. seat of opulence, arts, and 



“aa while the other states of Europe, under the 
b domination of Rome, were sunk in the deepest 
“ mental barbarism. The Omniades in Spain, following 
the example of Almamon, the seventh caliph of the 
_ Abassides, exerted themselves so sedulously in the ad- 
vancement of knowledge, that are said to have col- 

. ace 600,000 volumes, and to have established 70 pub- 
libraries in the cities undertheir dominion. The 

Arabian writers enumerate, in 1126, 150 authors na- 
tives of Cordova, 52 of Almeria, 76 of Murcia, and 53 
of" besides those of Seville, Valencia, and Gra- 
nada, where the spirit of literature was preserved in 

. full vigour nearly four centuries, In this last mention- 
€ city, where it principally flourished; there were at 
that time'two universities, two royal colleges, and a 
ee , stored with the productions of the best 

eek and Arabic writers. The love of learning was 
so general in Granada, that, in spite of the prohibitions 

; of Mahomed, it extended to the female sex; and we 
_ find recorded the names of the poetess Naschina, the 
historian Mosada, and the mathematician Leila. Their 
physicians, though imperfectly acquainted with anato- 
my, as their religion prohibited all dissections of the hu- 
man frame, acquired celebrity. Botany was one 
of their favourite studies ; and yor sag some progress 

y in the operations of chemistry. chiefly excelled 
in eee branches of mathematics, namely astro- 
nomy, arithmetic, geometry, trigonometry, and optics ; 
but hey were little acquainted Acith epuion ‘and 
nig they were instrumental in preserving many 
Greek authors, they were as little acquainted as the 
nations of Christendom at that period, with the classical 
-authors of Greece and Rome. Among the Arabians, in 
short, in the south of Spain, human genius is said to 
have produced more prodigies in a few centuries, than 
it has done in the history of ages in all the rest of the 
world. All the great modern discoveries, paper, print- 
ing, the mariner’s compass, glass, gunpowder, &c. are 
affeined to have been there anticipated and again for- 

; and in the exercise of fancy and invention, 
y are considered as having far surpassed all former 

id sueceeding ages, Agriculture formed the principal 
occupation of the Saracens in Granada; and, while it 
was stimulated by the demands of an extensive popula- 
tion, it was improved by the aids of science. They 
were particularly attentive to the application of manure, 
which they preserved in pits, that none of the salts 
might be lost; and they carried the practice of irriga- 

_ tion to a very great extent. But, as their bigotry for- 
_____ bade the sale of their superfluous grain to the neigh- 

___ bouring nations, they pursued its cultivation no farther 
than was requisite for their own subsistence; and di- 
rected much of their attention to the culture of fruits, 
which generally formed their principal aliment. To 
them Spain is indebted for the introduction of an infi- 
nite variety of fruits, and of its best horticultural pro- 
ductions, for the sugar-cane also, and the cotton-tree. 
Their commerce was not less extensive, and the luxu- 
ries of India were brought from Alexandria to Malaga 
at an early period. The silks of India, and the 
lainsof China, were soon imitated, and even excelled 
by the Moors. They were skilled in the manufac- 
ture of woollen, cotton, and flax, but, above all, in the 
art of dyeing of leather. They made some _pro- 
gress in working mines, especially of lead and iron ; 

_ and'their articles of steel, particularly the swords of 
Granada; were preferred to all others in Spain. In 

their architectural -plans and ornaments, they were de- 
ficient in taste ; but their joiners and inlayers of wood 
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worked with the uttnost nicety; and they painted and Granada, 
ilded their stucco work with singular skill, Upon the Province. 
nishment of this ingenious people, the arts and scien~ “~~ 

ces departed with them ; the magnificence, commerce, 
and manufactures of Granada rapidly decayed ; and 
the indolence, poverty, and barbarism, which succeed- 
ed in their place, continue, in no small degree, to over« 
spread the face of the most highly gifted region in 
the world. 

Granada is beautifully diversified with majestic moun- Mountains. 
tains, extensive plains, and delightful vallies. A chain ’ 
of mountains, named the Alpuxarras, extends through 
the province from west to east. The loftiest points of 
the whole range are those of the Sierra Nevada, near 
the'city of Granada, one of which, called Mulhacen, is 
12,762 feet above the level of the sea; and all above 9915 
feet are covered with tual snow. The mountains 
towards the south malad ly decline in height, till at the 
Sierra de Gador, near Almeria, where they rise to the ele~ 
vation of 7800 feet. At this extremity near Macael is 
the celebrated rock called Filabres, which is four miles 
in circumference, two thousand feet in height, and 
which consists of one entire and solid piece of white 
marble. The secondary mountains are of various kinds; 
but many are composed of marble of different colours, 
black, white, red, and flesh colour. About two leagues 
from Granada, on the banks of the Xenil, is a quarry 
of green serpentine beautifully veined, and capable 
of receiving a fine polish. ‘There are many sorts of 
alabaster in the mountains which environ the city, 
some of which are as brilliant and transparent as orien« 
tal cornelians.. There are also quarries of jasper, and 
a variety of precious stones. In the mountains of this 
province are several mines of silver, copper, and lead, 
some of which were formerly worked by the Moors. 
Gold is found in the sands of the river Darro ; but of 
late the quantity has been small. Mineral waters, both 
cold and hot springs, are very abundant in the province; 
but few of them have been analysed: They are chiefly 
chalybeates, and sulphureous. But one of the most re~ 
markable circumstances,in the mountains of Granada 
is the quantity of bones, of men and other animals, 
found on their summits, especially at Concud, where 
there is a hill entirely composed of them, lying under 
a straturn of limestone. 

The climate of Granada is cold in the mountainous ‘Climate. 
districts ; extremely hot and sultry in the vallies ; but 
it is tem in the plains by the coolness ‘of the wa- 
ters, which are conveyed in all directions, The country 
is exposed to a number of winds, icularly on the 
coast; one of which especially, called Solano, is at~ 
tended with the most pernicious effects. It is a hot 
wind, which blows from Africa, dries up the plants as 
soon as it touches them, affects the body with the feel- 
ings of strong fever, and throws the mind into a state 
little better than:madness. Murders and assassinations 
are observed to be most frequent during its prevalence. 

In this province agriculture is in a more flourishing Soikand, 
state than in any other district in the south of. Spain ; Produce. 
and the Vega of Granada, already described, is the 
finest and richest plain in the kingdom. The principal 
mode employed for aiding the oe is the irrigation of 
the soil. Streams are conveyed along the upper side 
of every field’ by means of embankments, in| which 
sluices are cut, which convey the. water into small gut- 
ters; and these are allowed to run at short intervals, 
so as.to flood the whole field with’ ease in the hot sea- 
son. Great attention sis paid.to the preservation of 
manure, which, according to the old Moorish practice, 
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leaking ; and, when once well. rotted, jis. distributed, 
over pe land, in a state almost liquid, It is not ap-, 

plied, however, to the production of corn,, but, is, used, 
In the ens, the melon grounds, and the mulberry 
plantations. Yet, without any manure, and. by. the 
mere assistance of irrigation, the most, abundant crops 
of grain are raised, especially of wheat, barley;.and 
maize. On land capable of being properly watered, 
the annual produce of wheat is said to be fifty bushels 
per acre. Great quantities of rice are cultivated in the 
lower grounds near the rivers, and subject,to floods ; 
and frequently a crop of hemp, or flax, is taken. from 
the land before the rice is sown, But the Spanish far- 
mers pay more attention to the breeding and fattening 
of cattle, than to the cultivation of grain or fruits. 
They make no hay ; but the grass grows most abun- 
dantly in winter, when the cattle are fed in the up- 
lands; and after harvest, which is generally in June, 
the stubble fields furnish subsistence to the flocks and 
herds. The flax and hemp are very cheap; andthe 
latter, having a remarkably. strong fibre, is thought to 
make the best sail cloth. There are. very extensive, 
plantations of mulberry trees, which are cultivated 
solely for the sake of the leaves, as the food of the, silk 
warm. The white mulberry, grafted on the wild stock,, 
is considered as the best for that purpose, and as ma- 
king the worms yield a finer silk than the red or black 
species: The tops are cut off to increase the, quantity, 
ofleaves. As much silk is annually raised in the plain 
of Granada. as furnishes employment to 1500 persons, 
The manufactures,in the city alone are calculated to 
require a supply. of 100,000lbs, It is estimated, that 
1500 worms produce about,one pound of silk; and it is 
found, that a mulberry tree, of ten years. of age, will 
scarcely supply food for as many of these, insects as 
yield seven pounds. The mountains round the city of 
Granada are well calculated for vines, but so little at- 
tention is paid to their cultivation, that the wine pro- 
duced from them is of a very inferior kind, and generally, 
acquires a disagreeable taste from the sheep skins: wi 
tarred seams in which it is brought from the vineyards; 
but, in other parts of the province, excellent wines,are: 
made, especially the Tierno, Moscatel, and .Malaga.. 
The grapes often grow in bunches of. eight, ten, and: 
even fourteen pounds weight, and great quantities are 
dried in the sun for exportation. Olive trees.ave nu- 
merous ; but oil is not produced in sufficient. quantity 
for the consumption of the inhabitants... Sugar canes are 
cultivated in many » but especially around Malaga; 
and are as large and juicy as those of the West Indies. 

The commerce of Granada with the other provinces, 
consists chiefly in exchanging corn, wine,. and, dried. 
fruits, for oil and silk, Its trade with foreign countries 
is carried on from the ports of Almeria and Malaga, 
(see Aumerta and Maxaoa,) and consists in exports 
of wine, dried fruits, oil, anchovies, lemons, almonds, 
lead, kali, sumach ; and in imports of cloths, ironware, 
mercery, lace, &c. 

inhabitants. _ The inhabitants of this province, like the Andalu- 
sians in general, are considered as the Gascons of Spain, 
vain, talkative, boastful and licentious,.The women are. 
represented as sufficiently seducing, handsome in their 
figure, and peculiarly attractiveas dancers. The lan- 
guage is mixed with so. many. Arabic words, and the 
pronunciation so guttural and vitiated,. that a Castilian. 
often finds it difficult. to. understand we iam an 
Andalusian.. See the works referred.to. the pre- 
eeding article, (q) 

on the north and east. by Caraecas and Cumana,, on the 
west by a be and.on the south, by Peru. It ex- — 
tends in length about 300 miles, and nearly as much in, 
breadth. It.is so far elevated aboye,the level, of the 
sea, that, though approaching almost, to the equator, its, 
climate is remarkably temperate. Its vales and, level,- 
districts are not inferior in fertility, to the ri s 
of America, Its mountainous tracts abound in mines, - 
of gold, silver, lead, copper, and.in. precious stones. 
various kinds, Its forests. afford a, variety of. e 
timber, adapted particularly for ship-building. Its 
principal towns are pg or Santa Fé de, Bogota, the, 
seat of government, and the see of an archbishop, situa, 
ted nearly in 4° North, Latitude, and containing 40,000, 
inhabitants ;, Flonda, a pleasant little town on the river, 
Magdalena, about, 60 miles north-west. of the capir, 
tal, the principal port for the, commerce of the interior, 

ovinces, and containing about 10,000 inhabitants; 
erida, a considerable manufacturing town in 8° 11/_ 

North Latitude, situated in a well-watered valley, about, 
20 leagues south. of Lake Maracaiba, and app pve i 
11,000 inhabitants ; Neyva, 107 miles south- west of th 
capitahs Maraquita, 59 miles north-west; St Miguel, 94, 
miles north-east ; Caguan, south. of Neyva and Tuniain, 
54° North Latitude ; all small settlements, rather. in 2 
declining state. There. are likewise several missi 
stations, especially towards, the south, 
called Los Llanos, and several villages,of the In 
Antioquia, perhaps rather a separate, province, is also. 
generally comprehended in that of, New Granada, It 
is situated, towards, the west,, bounded, by, Caxthagena, 
on the north, by, Popayan onthe south, and.on the west, 
by Choca. It is mountainous, and abounding in mines, 
temperate, well watered, and rich in, pastures. Its cas 
pital, of the same, name, in, the-valley, of, Nori, is situa+ 
ted in 7° 14’ North-Latitude. ~ 
A few manufactures of cotton cloths, carpets, coun 

terpanes, and woollens,. chiefly forthe purposes of in~ 
ternal consumption,, are carried on in the province, Se- 
veral of its native, productions, especially chocolate, to~ 
baceo, and cotton, all of excellent quality, be col-, 
lent in great eek ame oi BS 3 and the ri- 
ver Magdalena, which, runs through,the,province into, 
the Atlantic, and is navigable as far as, Florida, 160, 
leagues from its mouth, affords.a commodious. outlet to, 
the European markets, But agriculture and trade. are, 
said to have greatly declined. of late years:in the pro-, 
vince; and its present, unsettled, state, ling for 
independence of the mother, countvy,.,though,likely to 
issue at length. in its prosperity, must obviously. be eX~: 
tremely unfavourable to every, kind.,of cultivationjor, 
commerce.,, Its chief support is derived fromthe produce, 
of its gold mines. _ These. indeed can-scarcely, be-called, 
mines, as the metal is not generally procured by dig-. 
ging into the earth, but is mingled, with, the soil near, 
the surface, from, which. it is separated ,by, repeated.’ 
washings. This work is. commonly performed, by Ne-, 
gro slaves, who cannot bear the chill air, of the; mines, 
but are more able than the Indians to.support the-la~ 
bours of the field, as some districts,the metal. is found | 
in large grains; and on some spots, particularly, near 
pita single labourers have collected in one day a 
quantity equivalent to 1000 pesos.. One, of the gover-, 
nors of Santa Fé. procured.a mass ee estima 
ted to be worth £740, which was ited in the roy- 
al cabinet of Madrid as the finest and largest specimen. 
ever found. in the New World, 

lying, between 2° and 8° of North Latitudes tc boucded ; 
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GRANGE, 
_ Granada, or Santa ¥’é as it is sometimes called, gives 
name to an extensive viceroyalty, which is sometimes 

_, confounded with the rit scat yp so denomina- 
ted. This kingdom of New “da was originally 
established in 1547, and was governed by a royal au- 
dience eee ccna regu In 1718, 

_ it was formed into a vi , which was sup) 
in 1724, and finally restored in 1740. It comprises the 

vinces of Panama, Santa Martha, Mara- 
Soho, Porto Bello, Antiognia, Choca, Granada Proper, 
Vi a, Mariquita, Rio de la Hacha, Giron, Neyva, 
ante Llanos, which form the northern division, un- 
der the jurisdiction of the royal audience at Santa Fé ; 
and the southern districts, Jaen de Bracamoros, Loja, 
Cuenza, Macas, Riobamba, Popayan, Quito, Guaynquil, 
&e. which are under the jurisdiction of a governor and 
royal audience at Quito, who ‘are ‘subordinate to. the 
viceroy of New Granada. This ‘extensive territory, 

_. when first subjected to Spain in 1536, was more popu- 
lous, and its inhabitants more civilized, than ary thes 
portion of America ; but the amount of its whole 
pulation is now calculated by M. Humboldt only at 
1,800,000. Nothing is wanting for its prosperity, but 
the revival of industry and commerce ; and nothing 

ts it from enjoying these benefits, but the impo- 
restrictions ant oppressive system of its European 

rulers. See Robertson’s Histo 4 America, vol. iii. ; 
Playfair’s Geography, vol. vi. ; Piss <erton’s Geography, 
vol. iii.; and Humboldt’s Account of New Spain. y 
GRANGE, Josrru-Louis va,* a celebrated Th 

matician and natural philosopher, was born at Turin, on 
the 25th of November, 1736. He was the son of Jo- 
> Saat la Grange, treasurer of war, and of Marie- 

erese Gros, only daughter of a rich physician of 
Cambiano. 

_. His father was rich, and had made an advantageous 
matriage ; but was ruined by hazardous undertakings. 
Let us not, however, lament the situation of M. la 
Grange. He himself viewed it as the first cause of all 
the good fortune that afterwards befel him. “ Had I 
been in possession of a fortune,” said he, “ I should 
not have studied mathematics.” In what 
other situation would he have found advantages that 
could enter into comparison with those of a tranquil 
and st s life, with that splendid series of discove- 
ries in a branch of science considered as the most diffi- 
cult, and with that personal respectability which was 
gape increasing to the very last period of his ‘fe? 

His taste for mathematics did not appear at first. 
He was passionately devoted to Cicero and Virgil, be- 
fore he could read Archimedes and Newton. He then 
became an erithusiastic admirer of the geometry of the 
ancients, which he preferred to the modern analysis. 
A memoir which the celebrated Halley had composed 

before, to demonstrate the superiority of the ana- 
method, had the glory of converting him, and of 

teaching him his true ny. He devoted himself to 
this new study with the same success that he had in 
the synthesis, and which was so decided, that at the 

of 16 he was of mathematics in the Royal 
Military School. The extreme youth of a professor is 
a great advantage to him when he has shown extraordi- 
nary abilities, and when ‘his > pated no longer chil- 
dren, All the pupils of M. Ia range were older than 
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himself, and were not the less attentive to his lectures La Grange, 
on that account. He distinguished some of them, 
whom he made his friends. 

From this association ng the academy of Turin, 
which in 1759 published ‘a: first volume entitled Acts 
of a private Society. We see there the young La 
Grange directing philosophical researches of the 
yA ag Cigna, and the labours of the Chevalier de 

uces, e furnished to Foncenex the analytical 
part of his memoirs, leaving to him the task of deve- 
‘oping the reasoning upon which the formule depend- 

. In these memoirs, which do not bear his name, 
we observe that vay d analytical method, which after- 
wards characterised his tt productions. He had 
discovered a new theory ofthe lever. It constitutes the 
third part of a memoir, which was very successful, 
Foncenex, in recompense, was placed at the head of 
the Marine, which the king of Sardinia formed at that 
time. The two first parts have the same style, and 
seem written by the same person. Do they likewise 
belong to La Grange? He never expressly laid claim 
to them; but what may throw some light on the 
real author is, that Foncenex soon ceased to enrich the 
volumes of the new academy, and that Montucla, ig- 
norant of what La Grange revealed to us during the lat- 
ter part of his life, is astonished that Foncenex inter- 
rupted those researches which might have given him a 
great reputation. 

M. la Grange, ;while he abandoned to his friend in- 
sulated theorems, published at the same time, under 
his‘own name, theories which he promised to devel 
further. Thus after having given new formule of the 
maximum and minimum in all cases, after having shown 
the insufficiency of the known methods, he announces 
that he will treat this subject, which he considered as 
important, in a work which he was preparing, in which, 
would be deduced from the same principles all the me- 
chanical properties of bodies, whether solid or fluid. 
Thus at the age of 23 he had laid the foundation of the 
great works, which have commanded the admiration 
of philosophers, 

In the same volume he reduces under the differential 
calculus the theory of recurrent series and the doctrine 
of chances; which before that time had only been 
treated by indirect methods. He established them 
upon more natural and general principles. 

Newton had undertaken to submit the motions of 
fluids to calculation. He had made researches on the 

gation of sound; but his principles were in- 
sufficient, and his suppositions inconsistent with each. 
other. La Grange demonstrates this. He founds his 
new researches on the known laws of dynamics, and, 
by considering only in the air the particles which 
are in a straight line, he reduces the problem to 
that of vibrating cords, respecting which the greatest 
mathematicians differed in opinion. He shows that 
their calculations are insufficient to decide the question. 
He undertakes a general solution by an analysis ly 
new and interesting, which enables him to resolve at 
once an indefinite number of equations, and which em~ 
braces even discontinued functions. He establishes on 
more solid grounds the theory of the mixture of simple 
and regular vibrations of Daniel Bernoulli. He shows 
the limits within which this theory is exact, and be- 
yond which it becomes faulty. Then he comes to the 

* This excellent life of La Grange is taken, with a few slight abridgments, from the eloge of the Chevalier Delambre, with whose kind 
Permission it is here published. AS we have not been able to 
ttanslation in Dr Thomson’s Annels of Philosophy, vol. iii. 

get n copy of the original eloge, we have been obliged to make use of the 
Ep. 

Joseph 
Louis. 
_— 
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LaGrange, construction given by Euler, a construction true in it- 
Joseph 
Louis. 

—_——— 

self, although its first author had arrived at it by calen= 
lations which were not quite rigorous. He answers 
the objections of D’Alembert.. He demonstrates that 
whatever figure is given to the cord, the duration of 
the oscillations is always the same: a truth derived 
from experiment, which D’Alembert considered as very 
difficult, if not impossible, to demonstrate, He passes 
to the propagation of sound, treats of simple and com- 
pound echos, of the mixture of sounds, of the possibility 
of their spreading in the same space without interfering 
with each other. He demonstrates rigorously the ge- 
neration of harmonious sounds. Finally, he announces 
that his intention is to destroy the prejudices of those 
who still doubt whether the mathematics can ever 
throw a real light upon physics. 1 
We have given this long account of that memoir, be- 

cause it is the first by which M. la Grange became 
known. If the analytical reasoning in it be of. the 
most transcendent kind, the object at least, has some- 
thing sensible. He recals names and facts which are 
well known to most people. What is surprising is, that 
such a first essay should be the production of a young 
man, who took. possession of a subject treated by New- 
ton, Taylor, Bernoulli, D’Alembert, and Euler. He 
appears all at once in the midst of these great mathe- 
maticians as their equal, as a judge, who, in order to 
put an end to a difficult dispute, points out how far 
each of them is in the right, and how far they have 
deceived themselves; determines the dispute between 
them, corrects their errors, and gives them the true so- 
lution, which they had perceived without knowing it 
to be so. 

Euler saw the merit of the new method, and took it 
for the object of his profoundest meditations. D’Alem- 
bert did not yield the point in dispute. In his private 
letters, as well as in his printed memoirs, he proposed. 
numerous objections, to which La Grange afterwards 
answered. But these objections may give rise to this 
question: How comes it that, in a science in which 
every one admits the merit of exactness, geniuses of the 
first order take different sides, and continue to dispute 
for along time? The reason is, that in problems of this 
kind, the solutions of which cannot be subjected to the 
proof of experiment, besides the part of the calculation 
which is subjected to rigorous laws, and respecting 
which it is not possible to entertain two opinions, 
there is always a metaphysical part which leaves doubt 
and obscurity. It is because in. the calculations them- 
selves, mathematicians are often content with pointing 
out the way in which the demonstration may be made ; 
they suppress the developements, which are not always 
so superfluous as they think. The care of filling up 
these blanks would require a labour which the author 
alone would have the courage to accomplish. Even 
he himself, drawn on by his subject and by the habits 
which he has acquired, allows himself to leap over the 
intermediate ideas. He defines his definitive equation, 
instead of arriving at it step by step with an attention 
that would prevent every mistake. Hence it happens 
that more timid calculators sometimes point out mis- 
takes in the calculations of an Euler, a D’ Alembert, a 
La Grange. Hence it happens that men of very great 
genius do not at first agree, from not having studied 
each other with sufficient attention to understand each 
other’s meaning. 

The first answer of Euler was to make La Grange 
an associate of the Berlin academy. When he an- 
nounced to him this nomination on the 20th of Octoa 
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ber, 1759, he said, ‘* Your solution of the problem of iso- 
perimeters leaves gothine NeeerSeneeaEr am happy 
that this subject, with which I was almost alone occu 
pied since the first attempts, has been carried by you 
to the highest degree of perfection, . The import 
of the matter has induced me to draw up, with your 
assistance, an’analytical solution of it. But I shall not 
publish it till you yourself have published the sequel of, 
your researches, that I may not deprive you of any part, 
of the glory which is your due” 

If these delicate proceedings, and the testimonies of 
the highest esteem, were very flattering toa young man, 
of 24 years of age, they do no less honour to the great: 
man, who at that time swayed the sceptre of mat ‘mathemas 
tics, and who thus accurately estimated the merit of a 
work that announced to him a successor, 

. But these praises are to be found in a letter. It. 
vey be supposed that the great and good Euler has in~ 
dulged in some of those exaggerations which the epis~ 
tolary style permits. Let,us see then how he has exe 
pressed himself in the dissertation which his letter an-: 
nounced. It begins as follows: © 5 

“ After having fatigued myself for a long time and. 
to no purpose, In endeavouring to. find this integral, 
what was my astonishment when I learnt that in the. 
Turin Memoirs the problem was resolved with as much 
facility as felicity ! This fine discovery produced in me; 
so much the more admiration, as it is very different: 
from the methods which I had given, and far surpasses 
them all in simplicity.” . . 

It is thus that Euler be 
explains with his usual clearness the fo of the: 
method of his young rival, and the theory of the new. 
calculus, which he cailed the calculus of variations, 

To make the motives of this admiration which Euler: 
bestowed with so much frankness better understood, it 
will not be useless to go back to the origin of the re-: 
searches of La Grange, such as he stated them himself 
two days before his death. _ ; : 1 

The first attempts to determine the maximum and: 
minimum in all indefinite integral formule, were 
made upon the occasion of the curve of swiftest de- 
scent, and the isoperimeters of Bernoulli, Euler had, 
brought them to a general method, in an original,work,, 
in which the profoundest. knowledge of’ the calculus is. 
conspicuous. But however ingenious his method was, 
it had not all the simplicity which one would wish to, 
see in a work of pure analysis.. The author admitted. 
this himself. He allowed the necessity of a demonstra-: 
tion independent of geometry. . He appeared to doubt 
the resources of analysis, and terminated his work by 
saying, “ If my principle be not sufficiently demon- 
Ftc as it is ni ae pin. ae 
doubt that, by means of a rigid metaphysical Anas. 
tion, it may be put in the clearest light, and I leave that. 
task to the metaphysicians.” Fe.8 ya F mon 

This appeal, to which the metaphysicians ss 
attention, was listened to. by La Grange, and. 
his emulation. In a short time the. young 
the solution of which Euler had despaired.. He found. 
it by analysis. And in giving an_account.of the way. 
in which he had been led to that disbovery, he said ex- 
pressly, and as it were in answer to Euler’s doubt, that, 
e regarded it not asa mney ea principle, but as a- 

necessary result of the laws of m ics, as a simp 
corollary from a more general law, which he afterwards 
made the foundation of his Mechanique Analylique. 
(See that work, page 189 of the first edition.) 

This noble emulation, which excited him to triumph 

gins the memoir, in which he- ; 
undation 

: 
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rectify or theories im 
elt have always directed M. la Grange in 

; ice of his subjects, 
_. D’Alembert had considered it as i ible to sub- 

‘to calculation the motions of a fluid inclosed in a 
, unless this vessel had a certain figure. La 

Grange demonstrates the contrary ; except in the case 
“when the fluid divides itself into different masses. But 
-even then we may determine the places where the 
fluid divides itself into different portions, and ascer- 
‘tain the motion of each as if it were alone. , 
_ D’Alembert had thought that in a fluid mass, such 
‘as the earth may have been at its origin, it was not ne- 
~eessary for the different beds to be on a level. La 
“Grange shows that the equations of D’Alembert are 
“themselves equations of on a level. 

_ In combating D’Alembert with all the delicacy due 
‘to'a mathematician of his rank, he often employs very 
‘beautiful theorems, for which he was indebted to his 
adversary. D’Alembert on his side added to the re- 
‘searches of La G . © Your problem appeared to 
‘me so ’beautiful,” says he in a letter to La Grange, 
that I have sought for another solution of it. I 

_ shave found a simpler method of arriving at your ele- 
“gant formula.” ese examples, which it would be 
‘easy to multiply, prove with what politeness these ce- 
lebrated rivals mded, who, opposing each other 
‘without intermission, whether conquerors or conquered, 
constantly found in their discussion reasons for esteem- 
‘ing each other more, and furnished to their antagonist 
“occasions which might lead them to new triumphs. 
“~The academy of sciences of Paris had proposed, as 
‘the subject of a prize, the theory of the libration of the 
‘moon. That is to'say, they demanded the cause why 

‘the moon, in revolving round the earth, always turns 
- ‘the same face to it, some variations excepted, observed 

astronomers, and of which Cassini had first ex- 
; ined the phenomena. The point was to calculate 

all the phenomena, and to deduce them from the prin- 
‘eiple of universal gravitation. Such a subject was an 

I to the genius of La Grange, an opportunity fur- 
to apply his analytical principles and discoveries. 

_ "The attempt of D’Alembert was not disappointed. The 
memoir of La Grange is one of his finest pieces. We 

_ see in it the first developement of his ideas, and the 
germ of his Mecanique Analytique. D'Alembert wrote 
to him: “I have read with as much pleasure as ad- 
‘vantage your excellent paper on the Libration, so wor- 
‘thy of the prize which it obtained.” 

is success enco the academy to propose, as 
oa the theory of the satellites of Jupiter. Euler, 
Clairaut, and D’Alembert had employed themselves 
about the problem of three bodies, as connected with 
‘the lunar motions. Bailly then applied the theory 
-of Clairaut to the problem of the satellites, and it had 
led him to very interesting results. But this theo- 
‘ty was insufficient. The earth has only one moon 
while by ae has four, which ought continually to act 
upon other, and alter their positions in their revo- 
lutions. The em was that of six bodies. La 
Grange attacked the difficulty and overcame it, demon- 
‘strated the cause of the i ities observed by astro- 
‘nomers, and pointed out some others too feeble to be 
‘ascertained by observations, The shortness of the time 
allowed, and the immensity of the calculations, both 
‘analytical and numerical, did not permit him to ex- 
‘haust the subject entirely in a first memoir. He was 
‘sensible of this himself, and promised further results, 
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giving. Twenty-four years M. La Place took up 
that difficult theory, and made im discoveries 
in it, which completed it, and put it in the power of as- 
tronomers to banish empiricism from their tables, 

About the same time a problem of \quite.a different 
kind attracted the attention of M. la Grange. Fermat, 
one of the greatest mathematicians of his time, had left 
very remarkable theorems respecting the properties of 
numbers, which he probably discovered. by induction. 
-Hehad promised the demonstrations of them ; but at his 
death no trace of them could be found. Whether he 
had suppressed them as insufficient, or from some other 
cause, cannot now be ascertained. ‘These theorems per-~ 
haps may appear more curious than useful. But it is 
well known that difficulty constitutes a strong attraction 
for all men, especially for mathematicians, Without 
such a motive would they have attached so much im- 
portance to the problems of the brachystrochonon, of the 
isoperimeters, and of the orthogonal trajectories? Cer- 
tainly not.. They wished to create the science of cal- 
culation, and to perfect methods which could not fail 
‘some day of finding useful applications. With this 
view, they attached themselves to the first question 
which required new resources. The system of the 
world discovered by Newton was a most fortunate 
event for them. Never could the transcendant calculus 
find a subject more worthy or more rich. Whatever 
progress 1s made in it, the first discoverer will always 
retain his rank. Accordingly, M. la Grange, w 
‘cites him often,as the greatest genius that ever existed, 
adds also, “ and the most fortunate. We do not find 
every day a system of the world to establish.” It has 
required 100 years of labours and discoveries to raise 
the edifice-of which Newton laid the foundation. But 
every thing is ascribed to him, and we suppose him to 
have traversed the whole country upon which he mere- 
ly entered. 

Many mathematicians doubtless employed themselves 
on the theorems of Fermat } but none had been success 
ful. Euler alone had penetrated into that difficult road 
in which M. dre and M. Gauss afterwards sig- 
nalized themselves. M. la Grange, in demonstrating 
or rectifying some opinions of Euler, resolved a pro- 
blem which ap to be the key of all the others ; 
and from which he deduced a useful result ; namely, 
the complete resolution of equations of the second de- 
gree, with two indeterminates, which must be whole 
numbers. 

This memoir, printed like the preceding, amon 
those of the Turin Academy, is notwithstanding da’ 
Berlin, the 20th September 1768. This date points out 
to us one of the few events which render the life of La 
Grange, not entirely a detail of his writings. 

His stay at Turin was not agreeable to him. He saw 
no'person there who cultivated the mathematics with 
success. He was impatient to see'the philosophers of 
Paris, with whom he corresponded. M. de Caraccioli, 
with whom he lived in the greatest intimacy, was ap- 

inted ambassador to London, and was to pass through 
Vetta on his way, where he intended to spend some 
time. He proposed this journey to M. la Grange, who 
consented to it with joy, and who was received as he 
had a right to ex by D’ Alembert, Clairaut, Condor- 
cet, Fontaine, Nollet, Marie, and the other philosophers. 
Falling dangerously ill after a dinner in the Italian 
style given him pA owes he was not able to accompa- 
ny his friend to London, who had received sudden or- 
ders to repair to his post, and who was obliged to leave 
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‘La Grange, him in a furnished lodging, under the cafe of a confi- 

dential n charged to provide every thing. 
This incident aaa his projects. He thought on- 

e deveéell himself to the 
mathematics with new ardour, when he understood that 
the Academy of Berlin was threatened with the loss of 
Euler, who thought of returning to Petersburgh. D’A- 
lembert speaks of this project of Euler, in a letter to 
Voltaire, dated the 3d March 1766: “ I shall be sorry 
for it,” says he; “ he isa man by no means amusing, 
‘but a very great mathematician.” | It was of little con- 
sequence to D’Alembert, whether this man, by no means 
amusing, went seven degrees nearer the pole. He could 
‘read the works of the great mathematician as well in 
‘the Petersburgh Memoirs as in those of Berlin. What 
troubled D'Alembert was the fear of seeing himself 
‘called upon to fill his place, and the difficulty of giving 
an answer to offers which he was determined not to ac- 
cept. Frederick in fact offered him again the place of 
‘president of his Academy, which he had kept in reserve 
‘for him ever since the death of Maupertuis. D’Alem- 
bert suggested the idea of putting La Grange in the 
‘place of Euler; and, if we believe the author of the 
Secret History of the Court of Berlin, (vol. ii. ? 414,) 
‘Euler had already pointed out La Grange as the only 
‘man capable of filling his place. Yn fact, it was natural 
‘that Euler, who wished to obtain permission to leave 
Berlin, and D’Alembert, who wanted a pretext not to 
go there, should both of them, without any communi- 
‘ation, have cast their eyes on the man who was best 
fitted to maintain the eclat which the labours of Euler 
‘had thrown round the Berlin Academy. 

La Grange was pitched upon. He received a 
sion of 1500 Prussian crowns, about £250, with the 
title of Director of the Academy for the Physico-mathe- 
‘matical Sciences. We may be surprised that Euler and 
La Grange, put successively in the place of Maupertuis, 
received only the half of his salary, which the king of- 
‘fered entire to D’Alembert. The reason is, that this 
‘prince, who at his leisure hours cultivated poetry and 
the arts, had no idea of the sciences, though he consi- 
dered himself obliged to protect them as a king, He 
had very little respect for the mathematics, against 
which he wrote three pages in verse, and sent them to 
D’Alembert himself, who deferred writing an answer 
till the termination of the siege of Schweidnitz; be- 
cause he thought it would be too much to have both 
Austria and the mathematics on his hands at once. 
Notwithstanding the prodigious reputation of Euler, we 
see, from the king’s correspondence with Voltaire, that 
he gave him no other appellation than his narrow-mind- 
ed geomeler, whose ears were not capable of feeling the 
rip of poetry. To which Voltaire replies: We are 
a small number of adepts who know one another : the rest 
are profane. We see that Voltaire, who had writ- 
ten so well in praise of Newton, endeavours in this 
place to flatter Frederick. He enters out of complai- 
sance into the ideas of this prince, who wished to put 
at the head of his academy a man who had at least some 
pretensions to literature. Fearing that a mathematician 
would not take sufficient interest in the direction of li- 
terary labours, and that a man of literature would have 
‘been still worse placed at the head of a society compo- 
sed in part of philosophers, of whoze language he was 
ignorant; on that account he divided the situation, 
ro a two persons in it, that it might be completely 

ed, 
M: la Grange took possession of his situation on the 

‘Gth of November 1766, He was well received by the 
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king ; but soon perceived that the Germaris do not like 
to see foreigners occupy situations in their country. 
He applied to the study of their sn He deve. 
ted himself entirely to mathematics, id not find 
himself in the way of any person, because he demanded 
nothing ; and he soon obliged the Germans to give hin 
their esteem. ‘ The king,” said he himself, « treated 
me well; I thought that he preferred me to Euler, who 
was something of a devotee, while I took no in the 
disputes about worship, and did not contradict the opi« 
nion of any one.” This prudent reserve, if it deprived 
him of the advantages of an honourable familiarity, 
which would have been attended with some inconve-_ 
niences, left him the whole of his time for mathematical — 
labours, which hitherto had brought him nothing but 
compliments the most flattering and the most. unani« 
mous. This concert of praises was only once interrupt« 
ed during the whole of his life. . 
A French mathematician, who to much sagacity uni« 

ted a still greater degree of selfishness, and sca’ 
gave himself the trouble to study the works of others, 
accused M. la Gr. of having gone astray in the new 
route that he had traced, from not having well unde 
the theory of it. He reproached him with having decei= 
ved himself in his assertions and calculations. La Grange 
in reply expresses some astonishment at these harsh ex~ 
pressions, to which he was so little accustomied. He 
expected at least to have seen them founded on some 
reasons either er bad ; but he discovered nothing 
of the kind. .. He shews that the solution proposed by 
Fontaine was incomplete and illusory in certain respects. 
Fontaine had boasted that he had taught mathemati« 
cians the conditions which render possible the integra« 
tion of differential equations with three variables, La 
Grange showed him, by several citations, that these 
conditions were known to mathematicians lo: 
Fontaine was capable of teaching them, He does not 
deny that Fontaine discovered these theorems himself; 
* at least | am persuaded,” says he, “ that he was as ca 
pable of finding them as any person whatever.” __ 

It was with this delicacy and moderation that he an- 
swered the aggressor. Condorcet, in his eloge of Fon- 
taine, is obliged to avow that, on this occasion, his 
friend deviated from that politeness which ought never 
to be dispensed with, but which perhaps he thought 
less haccein with illustrious pra at eg whose Feed 
did not stand in. need of these little delicacies, Every 
one can estimate the value of that apology, especially 
when applied to a man who, by his own acknow 
ment, studied the vanity of others, that he might have an 
opportunity of wounding it. We must at least acknow- 
ledge, that he, who saw himself attacked in that man- 
ner when he was in the right, and who knew how to 
maintain politeness with an adversary who had himself 
dispensed with it, uired a double advantage over 
him, besides victoriously repelling his imprudent attack, 

It will not be expected that we should follow M. la 
Grange in the important researches with which he fill- 
ed the Berlin Memoirs; and even some volumes of the 
Memoirs of the Turin Academy, which was indebted 
to him for its existence., All the space that can be de- 
voted to this biographical account would. not be suffi- 
cient even to convey an imperfect idea of the immense 
series of his labours, which Goes given’so much value to 
the Memoirs of the Berlin Academy, while it had the 
inestimable advantage of being directed by M. la 
Grange. Some of these Memoirs are of such extent - 
and importance, that they might pass for a great sepa- 
rate work, yet they constitute a part only of what these 
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uuld be given with more care and fidelity. On the 
other hand, it was running too great a risk to intrust 

into the hands of a traveller, who might 
hot be aware of the whole of its’ value. M. la 
made a copy of it, which M. Duchatelet undertook to 
deliver to the Abbé Marie, with whom he was intimately 
connected. Marie fulfilled with honour the confidence 
placed in him. His first care was to find a bookseller who 
would undertake to publish it; and, what it will be diffi- 
cult to believe at this time, he could not find one. The 
newer the methods in it were, and the more sublime 
the theory, the fewer readers would be found capable 
of appreciating it; hence, without entertaining any 
doubts of the merit of the work, the booksellers were 
excusable in hesitating to print a book, the sale of 
which would probably be confined to a small number 

_ of mathematicians, disseminated through Europe. De- 
sain, who was the most enterprising of all those to 
whom application was made, would not undertake to 

blish it, till Marie entered into a formal engagement 
to take all the copies of the edition which were not sold 
by a given time. To this first service, Marie added 
another, of which M. la Grange was not less sensible ; 
he procured him an editor worthy of superintending 
the publication of such a work. M.: e devoted 
the whole of his time to the troublesome task of correct« 
ing the press, and was repaid by the sentiment of ve- 
neration for the author with which he was penetrated ; 
and by the thanks which he received from him in a let- 
ter which I have had in my possession, and which M. la 
Grange had filled with expressions of his esteem and 
his gratitude. 
The book was not yet published when the author 
came to settle in Paris. Several causes determined him 
to take this step; but we must not give credit to all 
that have been stated.» The death of Frederick had oc- 
casioned great changes in Prussia, and still greater were 
to be apprehended. Philosophers were no longer so 
much respected as formerly. “It was natural for M. la 
Grange again to feel that desire which had former] 
condu' him to Paris. These causes, together with 
the publication of the Mecanique Analytique, were suffi- 
cient. It is not necessary to add other causes, which 
several publications that made their appearance in Ger- 
many, and particularly the anonymous historian of the 
court of Berlin, have noticed. We never, during a re- 
pa of 25 years in France, heard M, la Grange pre- 

r the slightest complaint against the minister, who is 
accused in that publication of having disgusted him by 
a treatment full of haughtiness and contempt, which, 
‘out of respect for himself, it was impossible for M. la 
Grange to a ea We might: see that ae 
Grange had sufficient generosity to et or mn 
bad treatment, which he punished in the only way wor- 
thy of himself, by leaving the country where his merit 
was overlooked'; but when he was directly questioned 
on that subject by a member of the Institute, (M. Burck- 
hardt,) he only gave negative answers, and assigned no 
other motives than the misfortunes which it was thought 
were about to fall upon Prussia. M.de Hertzberg was 
dead, and M. dela Grange, a senator and count of the 

empire, could have no interest in concealing the 
truth. Hence we must consider his own statement as 
affording the only true reasons, | 

histo therefore, whom we have quoted, has 
been ill informed, But the spirit of calumny and sa~ 
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tire, which has so justly rendered his work apenits 
ought not to prevent us from extracting from it the lines 
in which he explains, with that en which is pecu- 
liarly his own, his opinion, which is that of all Europe, 
when he does justice to M. la G 5 

“I think,” says he, ( Hist. Sec. de la Cour de Berlin, 
1789, tom. ii. page he “ that there is at this momerit 
an acquisition worthy of the king of France, the illuss 
trious La Grange, the greatest mathematician who has 
ap since Newton, and who in every point of view 
- theman Soto the most astonished me ;—LaG , 

e wisest, ani aps the only practical phil 
that ever eaieted tnecinocines by his unitietdebable tries 
dom, his manners, his conduct; the object of the most 
tender respect of the small number of men with whom 
he associates :—La Grange is misunderstood ; every 
thing leads him to leave a country where nothing ‘an 
excuse the crime of being a foreigner, and where in fact 
he is merely tolerated. Prince Cardito- de Laffredo; 
Neapolitan minister at C agen, offered him the most 
flattering conditions on the part of his sovereign. The 
Grand Duke, the’king of Sardinia, invited him eagerly ; 
but all their proposals would be easily oblicersted bee 
ours.’ I am very r to see this proposal made,’ be~ 
cause I consider it as noble, and because I tenderly love 
the man who is the object of it. I have induced M: 
la Grange not to accept immediately the proposals made 
to him, and to wait till he receives ours.” 
~ The author whom we quote: ap to fear the op- 
me of M. Breteuil ; but, according to M. la Grange 
imself, it was the Abbé Marie who it to M. 

Breteuil, who on all occasions anticipated the desires of 
the Academy of Sciences, presented the demand to- 
Louis XVI. and induced him to agree to it: 

The successor of Frederick, although he did not much 
interest himself in the sciences, made some difficulty in 
allowing a philosopher to depart whom his ecessor 
had invited! and whom he honoured with. eager 
lar esteem. ‘After'some delay,. M. la Grange obtained 
liberty to depart. ‘It was. stipulated that he should 
still give some memoirs:to the: Berlin Academy. °‘The 
volumes of 1792, 1793, and 1803, show that he faith- 
fully kept his promise. 

It was in 1787, that M. la Grange: came to Paris to 
take his seat in the Academy of Sciences, of which he 
had been a.foreign member-for fifteen years. To give 
him ~~ right of hw - all their deliberations, this title 
was changed into that of veteran’ pensionary.. His new 
associates shewed esa ye ae and in pos- 
sessing him. The queen im 
onto him as a Germian. He had: been recom- 
mended to her from- Vienna. He obtained a lodging 
in the: Louvre, where “he lived happy till the Revolu- 
tion. 

_ The satisfaction which he enjoyed did not show itself 
outwardly. Always affable and kind when in 
ted,*he himself spoke -but little, and appeared absent 
and melancholy. Often in companies which must have 
been suitable to his taste, among the mostydistinguish- 
ed men of all countries who met at the house of the il- 
lustrious Lavoisier, I have: seen him dreaming, as it 
were, with his head against'a window, where however 
nothing attracted his attention. He remained a stranger 
to what was passing around him. ‘Heacknowl him- 
self that his enthusiasm ‘was gone, that he lost his 
taste for mathematics. When informed that a mathe- 
matician was employed atsuch a task, “so much the 
better,” he would say ; “ I had begun it, now it will be 
unnecessary for me. to:finish it.” But he merely chan, 
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sies, the history: missal of so many associates. ‘‘ I do not know,” said 

macro cana he, “why they have retained me.’ But unless. the 
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La Grange, ged the object of his studies. M 

Joseph of human nature, that of different re 
havin of languages, medicine, botany, divided his lei- ion had been total, it could scarcely have ex« 
“’~" sure hours, When the. conversation turned. upon sub- cnlate tohim, The more losses. rp aS had 

jects with which it was supposed he was unacquainted, sustained, of the more im ce was it not to deprive - 
we were struck by an unexpected observation, a fine it of theconsideration attached to the nameof La 
thought, a profound view, which excited long reflec- 
tions. Surrounded by chemists who were reforming the 
theory and even the language of the science, he made 
himself acquainted with their discoveries, which geve 
to facts formerly isolated that connection ;which distin- 
guishes the different parts of mathematics. He under- 
took to make himself acquainted with this branch of 
knowledge, which formerly appeared to him so obscure, 
but which he found:on trial as easy as algebra. People 
hayvebeen surprised at this comparison, and have thought 
that it could come from no one‘else than La Grange. It 
appears to us as simple as just ; but itmust be taken inits 
true sense. Algebra, which ipresentsso many insoluble 
problems, so many difficulties against which La Grange 
himself struggled in vain, could not in that:sense appeat 
tohim an easy study. But he compares the new elements 
of chemistry with those of algebra. ‘They constituted 
a body, they were intelligible, they) offered more. cer- 
tainty ; they resembled ‘algebra, which in the patt:of it 
that is complete presents nothing difficult. to-conceive; 
no truth to which we may not arrive by the most pal- 
pable reasoning. The commencement of the science 
of chemistry appeared:to him to offer the-same: advan- 
tages, perhaps with somewhat less stability and certain- 
ty ; but, like algebra, it has no doubt also its difficul- 
ties, its paradoxes, which will require to explain them, 
much sagacity, reflection, and time. It:has likewisesits 
roblems which never will be resolved. 
In this philosophic repose he continued till the-Revo- 

lution, without adding any thing to his mathematical 
discoveries, or even opening his Mecanique Analytique, 
which had been publiehed for two aaa oft 

The Revolution gave philosophers:an opportunity»of 
making a great and difficult innovation ; the establish- 
ment of a system of weights and measures foundedion 
nature, and perfectly analogous to.our scale of numbers. 
La Grange was one of the commissioners whom the 
Academy charged with that task. He was onevof its 
keenest promoters. He wished)to see the decimalsys: 
tem in all.its purity. He was provoked at the:com- 
laisance of Borda, who got quarters of the metre made. 
He thought the objection of little importance which was 
drawn against the system from the small number of di- 
visors that its base afforded. He regretted that-it was 
not a prime number, as. 11, which would have given 
the same denominator to all, the fractions. This idea 
perhaps will be regarded as one of those exaggerations, 
which are hazarded by men of the best understandings, 
in thevheat ofidispute. But he mentioned’ the nuniber 
11 merely toget rid of the number 12 which: more jin+ 
trepid innovators.would ‘have wished» to»substitute in 
place of the number 10, that constitutes the base of the 
whole of our numeration. 
When the Academy was suppressed, the commission 

eharged' with the establishment.of the new system was 
retained for atime. Three months had scarcely elap- 
sed when, in order to purify that commission; the names | 
of Lavoisier, Borda, La. Place;::\Coulomb, Brisson; and 
Delambre, were struck out. La Grange was retained: 
In quality of president, he informed’ me, insalong letter 
full of kindness, that.I. should receive official informa- 
tion of my removal. As soon as:he saw me on re- 
turn to Paris, he expressed to me his regret: at: the dis- 

Besides, he was known. to be wholly devoted to the sci« 
ences; he had no place either in civil ni 
or the administration. _The moderation of his character 
had prevented him vom expressing what he could not 
but think in secret; but I shall never forget the con. 
versation which I had with him at that period. It;was 
the Cay after the atrocious and absurd sentence, contra- 

to every thing like justice, had thrown all lovers of 
sciences into mourning, by cuttin, pot fhe most il- 

lustrious philosopher in Europe: ‘It has cost them 
but a moment,” said -he, “ to cut. off that head, and a 
hundred years perhaps will not be sufficient to produce 
another like it.” . Some months before we had had a 
similar conversation in the cabinet of Lavoisier, on ace 
count of the death of the unfortunate Bailly, We la. 
mented together the dreadful consequences of the dan- 
gerous experiment which the French had,attempted. 
Ali these chimerical projects. of amelioration iappsnress 
to him very en ae proofs of the gre.cess of neg 
man mind, ‘ If you, wish to see it truly great,” added 
he, ‘enter into the cabinet.of Newton employed in de- 
pa We light, or in explaining the. system. of the 
world,” } : a 

. Already for some time he had regretted not having 
listened to the advice of his friends, who at the com- 
mencement of our troubles. had recommended him to 
seek an asylum, which it would have been;so. for 
him to find. As long as the revolution seemed only. to 
threaten the pension which he enjoyed in France, he 
had megientacstbiat consideration, out of curiosity to be 
upon the spot of one of those great convulsions which 
it is always more.prudent to observe at.adistance, ‘ It 
was your own.choice,” said. he several times to himself 
when:he entrusted. me with his regret. It.was.tono - 
purpose that a special decree of the i As- 
sembly had ensured the payment of his pension. The 
decree was of no value, because the depreciation of the 

rcurrency was sufficient to render,it illusory, He 
been named member of the Board of Consultation, 

appointed to.examine and reward useful inventions. He 
had been) inted. one of the administrators of. 
Mint. This commission offered. him, few objects .to 
his attention, and could in no degree remove his, 
hensions._ It was again proposed to.draw him, —— 
lin, and-to restore him to his:former situation, He had 
agreed tothe proposal. Herault de Sechelles, to whom 
he had applied for a passport, offered him, for the great- 
er security, a mission to. Prussia.. Madame La Grange 
would not consent, to! quit her country... This.repug 
nance, which at thattime he.consideredias.a misfortune, 
was to him a source of fortune andiof new glory... 

The»Normal School;,,of; which he was named; profes- 
sor, but which had. only an ephemeral existence, scarcer 
ly gave him time to explain his.ideas respecting,the 
foundation of arithmetic and algebra, and their applicae 
tion to. etry. pau iy 

The Polytechnic School, the result of a happier idea, 
had likewise amore durable success :.and)among the 
best:effects which. it: produced, we may place that of 
having ‘restored LaGrange to, Analysis. It was there 
that he had an opportunity. of developing those jideas, 
the germ of which was to be found.intwo memoirs that - 
he:had;published in. 1772, and the objectof which was 
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metaphysics of the differential and 
To render these happy develope- 

ents n easily understood, the professor associated 
self with his pupils. It was then that he composed 

his Analytical Functions, and his Lectures on that Cal- 
 culus, of which he published several editions, 

___ It-was then likewise that he published his treatise on 
the numerical solution of equations, with notes on seve- 
ral points of the theory of algebraic equations. 

- It is said that Archimedes, whose + de reputation, 
at least with the historians, is founded upon the ma- 
chines of all kinds, by means of which he retarded the 
taking of S , despised these mechanical inven- 
tions, on which he wrote nothing, and placed import- 
ance only in his works of pure . We may some- 
times conceive, that the great mathematicians of our 

entertained the same sentiments with Archimedes. 
consider a problem as solved when it presents no 

analytical difficulty, when nothing remains to be done 
but differentiations, substitutions, and reductions, ope- 
rations which require merely patience, and a certain 
dexterity derived from practice. Satisfied with having 
removed all the real difficulties, they:concern themselves 
lng too little with the embarrassments which they 

ve to the calculator, and with the long labour neces- 
sary in order to make use of their formula, even after it 
has been suitably reduced. M. la Grange had more 
than once attempted to abridge the usual calcula- 
tions, 
The resolution of algebraic equations is sub- 

- ject to difficulties which are considered ‘as insurmount- 
able ; but in practice every determinate problem. brings 
us to an equation, all the co-efficients of which are given 
in numbers. It would be sufficient, therefore, to have 
a sure method of finding all the roots of such an equa- 
tion, which is.called numerical. This was the object 
which M. la viange roposed to himself. He analyses 
all the known methods, and shews their uncertainty and 
insufficiency. He reduces the problem to the determi- 
nation of a quantity smaller than the smallest difference 
between the roots. This is something. We cannot 
ton much admire the analytical skill displayed through- 
out the whole work, But notwithstanding all the re- 
sources of the genius of M. la Grange, we cannot con- 
ceal that the labour. of his method is exceedingly great, 
and calculators will doubtless continue to prefer me- 
thods less direct indeed, but more expeditious. The 
author resumed this subject.no less than four times, It 
is to be feared, that a,commodious and general solution 
will never be discovered, or at least it must be sought 
for by other means. The author seems to have ac- 
knowledged this himself, as he recommends the me- 
thod of M. Budan as the most convenient and elegant 
for resolving equations whose roots are all real. 
__ The desire of multiplying useful applications induced 
him to undertake a new edition of the Mecanique Ana- 

ique. His project was to develope the most useful 
parts of it. He laboured at it with all the ardour and in- 
telleetual power which he could have applied at any 

iod of his life. But this application occasioned a 
d neaeer of fatigue, which threw him into a fainting fit. 
He was found in that state-by Madame La Grange. 
His head in falling had struck against the corner of a 
table, and this shock had not restored him to his senses. 
This was a warning to take more care of himself. He 
thought so at first ; but he was too anxious to finish his 
work. The first volume had ap some time be- 
fore his death. It had been followed by a new edition 
of his Fonctions Analytiques, So much labour exhaust- 
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ed him. Towards the end of March a fever came on, La Grange 
he lost his appetite, his sleep was uneasy, and his. wa. 

ied by alarming swoonings. He —@% 
| ger ; but, preserving his undisturbs 

able serenity, he studied what passed within him, and, 
as if he were assisting at a and uncommon expe« 
riment, he; bestowed all his attention on it. His ree 
marks have not been lost. Friendship conducted to 
his house on the 8th of April, in the morning, MM. Las 
cepede, Monge, and Chaptal, who took care to write 
down the principal points of a conversation which was 
his last. (We have scrupulously followed these notes, 
and the woe under inv commas are faithfully 
copied from the manuscript of M. Chaptal. ) 
“He received them with tenderness and cordiality. 

I was very ill, my friends, (said he,) the day before 
yesterday ; I perceived myself dying, my body became 
weaker, my moral and physical powers were gradually 
declining ; I observed with pleasure the gradual dimi- 
nution of my strength, and I arrived at the point with- 
ovt pain, without regret, and by a very decli- 
vity. Death is not to be ‘cared, and when it comes 
without violence, it isa last function, which is neither 

inful nor di bie.” Then he explained to them 
is ideas respecting life, the seat of which he consider- 

ed as spread over the whole body, in every organ and 
all parts of the machine, which in his case became 
equally feebler in, ev: by the same degrees, 
“A little longer, and there would have been no func« 
tions, death would have overspread the whole body, 
for death is.merely the absolute repose of the body ; I 
wished to die,” added:he with greater force, ‘I found:a 
ecg init; but my wife did not wish it. I should 

ve preferred at that time a wife less kind, less eager 
to restore my oe and who would have allowed 
me gently to have finished my career. I have perform- 
ed my task, I have acquired some celebrity in the ma- 
thematics, I have hated nobody, I have:done no ill ; it 
is now proper to finish.” 

As he was very animated, ially at these last 
words, his friends, notwithstanding the interest with 
which they listened to him, proposed to retire. He 
retained them, began to relate to them the history of 
his life, of his labours, of his success, of his residence 
at Berlin, where ‘he had often told us what he had seen 
neara king ; of his arrival at Paris, the tranquillity he 
had enj at first, the anxiety occasioned to him by 
the Revolution, and how he had been finally rewarded by 
a,powerful monarch, capable of appreciating his worth. 

He had neither been ambitious of riches nor honour; 
but he had received both with respectful gratitude, 
and rejoiced at the acquisition for the advantage of the 
sciences, 

La Grange had not lost all hope of cure’; he believed 
only thathis.convalescence woaltbe tedious. He offered, 
when he recovered his srs 9 and dine at M. La- 
cepede’s country house wi MM. Monge and Chaptal, 
and proposed to give them details er cree his li 
which could be found nowhere else. These details are 
irretrievably lost. We do not even know to what he al- 
luded, nor what he could have added to the second vo- 
volume: of the Mecanique Analytique, which was then 
in the press. We have just learned that the Countess 
la Grange has put into the hands of M. Prony the com- 
plete manuscript of the second volume, in which will 
be found important additions, and sections entirely 
written anew. By the care of an editor so skilful, and 
so devoted to the memory of the author, the philoso- 
phical world is sure of obtaining with the greatest ac- 
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a Grange, curacy and dispatch what is wanting to complete the 

Joseph 
Louis. 

work, and perhaps even memoirs entirely new. - 
« During this conversation, which lasted more than 

two hours, his memory often failed him ; he made vain 
efforts to recover names and dates, but his discourse 
was always connected, full of strong thoughts and bold 
expressions.” This exercise of his faculties wasted the 
whole remains of his strength. Scarcely had his friends 
left him, when he fell into a fainting fit, and he died 
two days after, on the 10th of ‘April, 1813, at three 
quarters past nine o'clock in the morning.* 

M. la Grange was of a delicate but good complexion. 
His tranquillity, his moderation, an austere and frugal 
regimen from which he rarely deviated, prolonged his 
life to the age of 77 years, two months, and ten days. 
He was twice married: first at Berlin, in order to be 
on a footing with the rest of the academicians, none 
of whom were bachelors. He brought from Turin one 
of his relations. He married her, and lost her after a 
long illness, during which he had bestowed on her the 
most tender and unremitted care. When he afterwards 
married, in France, Mademoiselle Lemonnier, daugh- 
ter of the celebrated astronomer of that name, he said to 
us, “ I had no children by my first marriage ; I do not 
know if I shall have them by my second; but I searcely 
desire them.” 
amiable companion, whose society might afford him 
some amusement during the intervals of his studies, 
and in this respect he was very successful. Madame 
la Grange, daughter, grandaughter, and niece, of mem- 
bers of the Academy of Sciences, was deserving of the 
name which he gave her. This advantage in her eyes 
making up for the difference of their ages, she soon felt 
for him the tenderest regard, He was so grateful that 
he could scarcely bear to be separated from her, and 
it. was on her account alone that he felt any regret at 
relinquishing this life; and he was often heard to say, 
that of all his good fortune, that which he prized the 
most was having obtained a companion so tender and 
attached tohim. During the ten days that his illness 
lasted, she never quitted him for a moment, and was 
constantly employed in recruiting his strength and pro- 
longing his existence. 

He loved retirement ; but did not insist upon his 
young wife following his example. On her account he 
went out more frequently, and indeed his high situa- 
tions obliged him to show himself in the world. It 
was often a ge that he continued the meditations 
in public which he had begun in his cabinet. It has 
been said that he was not insensible to the charms of 
music, In fact, in a numerous company he was not 
displeased at a concert. On one of those occasions I 
asked him what he thought of the music: «I love it,” 
says he, “ because it leaves me to myself. I listen to it 
during the first three measures, but I hear no more of 
it; I give myself up to reflection, nothing interrupts 
me, and in this way I have solved many a difficult 
problem.” Hence the finest music must have been 
that during which he was inspired with the finest of his 
thoughts. 

What he principally wished was an ‘ 
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Though he had a venerable figure, he would ne- Lat 

ver allow his portrait to be drawn. More than once, 
by a very excusable piece of address, persons have | ; 
been introduced during the meeting of the Institute, 
to take a sketch of him without his knowledge. An 
artist sent by the Academy of Turin drew in this 
manner the outline from which was constructed the 
bust that was exhibited for some months in the hall 
of the Institute, and is at present in the library. A 
cast was taken of him after his death ; and some time 
before, while he slept, a picture of him was taken, 
which is said to resemble him very much, . 

Gentle and even timid in conversation, he took a 
pleasure in asking questions, either to draw out others, 
or to add their reflections to his own vast knowledge. 
When he spoke, it was always in a tone of doubt, and 
his first words usually were, I do not know. He re« 
spected the opinions of others, and was very far from 
laying down his own as a rule. Yet it was not easy 
to make him change them. Sometimes he even de- 
fended them with a degree of heat, which continued 
to increase till he was sensible of some alteration in 
himself; then he immediately resumed his usual tran- 
quillity. One day, after a discussion of this kind, M. 
la Grange having left the room, Borda remaining alone 
with me, allowed these words to escape him: “ I am 
sorry to say it of a man like M. la G , but I da 
not know a more obstinate person.” If Borda had 
gone away first, La pmange might have said to me as 
much of our associate, who was a man of excellent. 
sense and considerable wit ; but who, like La Grange, 
did not easily abandon those opinions which he had 
adopted after a mature examination. vit 
A gentle and good-natured irony was often remarks 

able in the tone of his voice ; but I never saw any per- 
son hurt at it; because it was necessary to have well: 
understood every thing that went before to perceive 
the true intention of it. 
Among all the master-pieces which we owe to his 

genius, his Mecanique is certainly the most remarkable 
and the most important. The Fonctions Analytiques 
hold only the second place, notwithstanding the fruit 
fulness of the principal idea, and the beauty of the de« 
velopements. A notation less commodious, and calcu- 
lations more embarrassing, though more luminous, will 
prevent mathematicians from employing, except in cer= 
tain difficult and doubtful cases, his symbols and names. 
It is sufficient that he has proved the legitimacy of the 
more expeditious processes of the differential and in- 
tegral calculus. He has himself followed the ordinary 
notation in the second editien of his Mecanique. 

This great work is entirely founded on calculus 
of variations, of which he was the inventor. The 
whole flows from a single formula, and from a principle 
known before his time ; but the whole utility of which. 
was far from sus This sublime composition in« 
cludes all his other preceding labours which could be. 
connected with it. It is distinguished likewise by the 
philosophical spirit which reigns from one end of it to 
the other, It is likewise the best history of that part 

* The body of La Grange was deposited in the Pantheon, beside those of a number of unknown senators, We copied the following . 

Joseph Louis La Grange 
Senateur, Comté de L’ Empire 

Grand Officier de la Legion d’ Honneur, 
Grand Croix de L’Ordre Imperial de la Reunion, 

Membre de L’ Institut, et de Bureau des Longitudes 
Né a Turin Departenient dy Po, le xxv Janvier 1736, 

Decedé # Paris le x Avril 1813, Ep, 

inscription from his stone tomb. 
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re of the science,—-a history which could only have been 

written by 

analytical considerations. From these problems, which 
serve to calculate the true system of the world, the 
author passes to sqeantons more difficult, mote com- 

li ; and which belong to another order of things. 
[hese researches are only objects of pure curiosity, as 

the author announces, but they show the extent of his 
resources. Finally, we see there his new theory of the 
variations of arbitrary constant quantities of the motion 
of the planets, which had appeared with so much eclat 
in the Memoirs of the Institute, where it had shown 
that the author, at the of 75, had not sunk from 
the rank which he had filled for so long a time in the 

inion of all mathematicians.” 
GRANGEMOUTH. See Bornowsroness and Stir- 

“ZINGSHIRE. 
GRANITE. See Mineratoey. 
GRANSON, or Granpson, is the name of a small 

town in the canton of the Pays de Vaud. It is situa- 
ted on the western bank of the lake of Neufchatel, about 
a mile from the foot of Mount Jura, which here bears 
the name of Thevenon. In ap; ing this town 
from Yverdun, it ap finely situated above the 
lake, and is particularly distinguished by its lofty cha- 
teau crowned with five or six towers. At the entrance 
to the town there is an old church, which does not ap- 
pear to be used. The road passes through an arch sur- 
mounted with a tower and spire. The number of houses 
in 1814, when we pened through it, was 100. The op- 

ite bank of the lake of Neufchatel is a lofty ridge 
ly wooded, with the grand range of the eastern 

ae towering above it. 
ranson is celebrated in the history of Switzerland, 

for the battle which the Swiss gained over Charles 
the Bold, Duke of Burgundy, on the 3d of March 1476. 
The Duke's army, which was 6000 strong, occupied 
Granson, and the vi of Poissine, Corsalette, Giez, 
Vallieres, and Tuileries, and was defended on the right 
by the lake, and on the left by Mount Arnou, and on 
the east by the Thevenon, and by entrenchments on 
every other point. The battle began near Concise and 
the Chartreuse of Lalance, and terminated in the com. 

ete defeat of the Duke of Burgundy, who lost all his 
and jewels. One of his diamonds, which was 

‘1 then known, was found by a Swiss soldier, 
and sold for a florin to the curate of Montagny. This 
diamond was afterwards sold to Pope Julius II. for 
20,000 ducats. Other two diamonds were found by 
the Swiss, one of which now forms part of the imperial 
treasury of Vienna, and the other belongs to the crown 
of France. ; 
; GRANTHAM, a town of England in Lincolnshire, 
is situated on the river Witham, near the ancient Roman 
road, called Ermine Street. The town, which is neat 
and clean, and contains many excellent houses, consists 
of four principal streets, called Westgate, Watergate, 
Castlegate, and Swinegate. The church, which is ele- 
gantly built of stone, consists of a nave, with spacious 
north and south aisles. It is lighted with handsome 
painted windows, i has been celebrated for the ele- 
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gance. of its. spite, which consists of a quadrangular 
tower, containing three stories, At each angle of the 

i exangular crocketted pinnacle, over 
al spire, ornamented with crock« 

ets in the angles, and at these several distances encir- 
cled with windows having triangular heads. The 
height of the tower to the battlements is 135 feet, and 
from that to the top of the vane 138, making a total 
height of 273 feet. The nave, including the chancel 
and side aisles, is 116 feet long inside, and 80 feet 
broad, The church contains several handsome marble 
monuments. The front, which is octangular, is deem- 
ed a handsome specimen of ancient sculpture. The 
crypt under the aisle is used as a charnel-house, which 
contains great numbers of bleached sculls and bones. 
The vestry has been fitted up to receive the library of 
the Rev. Dr Newcome, a native of Grantham, who be- 
queathed it for the use of the town and neighbourhood. 

The guildhall was rebuilt in 1787, and contains a 
large apartment for an assembly-room. ‘The free-school 
was founded by Richard Fox, Bishop of Winchester, 
and in the present school-house Sir Isaac Newton stu- 
died the classics for several years. Without the Spit- 
tlegate is the Grantham Spa, a mild. chalybeate, con- 
taining a small portion of aérated iron. f 
A canal has some tiine ago been cut from Grantham 

to the river Trent, a distance of 30 miles, with a fall of 

148 feet to the river Trent. In 1798, £114,734 had 

been expended on the undertaking, and the tonnage 
then amounted to £4381. Corn and coals are the prin- 
cipal articles which it conveys. There is a race-course 
in the neighbourhood of Grantham, where races are 
held annually. 

The following is the population of the borough and 
parish, according to the census of 1811. 
Number of inhabited houses . . . + - 678 
Ti et taeeiee ee Ca ig gt ee 
Do. employed in agriculture Saath Madea 
Do. in trade and manufactures F . 480 
BRAIDS fais courte eek inte heat ee ee 
ermlen < .. Lan ten sin WecPuaedcee sone a ae 
Total population . . - 8646 
See Beauties of England aad Wales, vol. ix. p. 766. 
GRANTOWN. See Moraysuire, 
GRAPHOMETER, is a name sometimes given to 

instruments similar to goniometers, or to particular mo~ 
difications of the theodolite. See GoniomETER. 
GRATZ, or Graz, is the name of an ancient town in 

the duchy of Styria, situated on the river Muehre. The 
town of Gratz is well built, the streets spacious and well 
laid out, and the houses, which are almost all of stone, 
are neat and commodious. The town, properly so call- 
ed, is very small, and is surrounded with walls, ditches, 
and fortifications ; but the suburbs are very large, and 
have lately increased with rapidity, The suburbs lie 
round the town like distinct villages, and are inter- 

mingled with gardens and vineyards. The citadel is 

situated within the town, on a very steep hill, about 

600 or 700 feet above the level of the river, and has a 

well communicating with the Muehre. It was once'a 
place of considerable strength ; but it has been so much 
neglected, that in the year 1797, it offered no resistance 
upon the approach of the French, One of the princi- 

objects of interest at Gratz is the imperial mauso- 
eum of Ferdinand II. who was born in this town in 

1578. The architecture is not in the best style; but 
jts interior is richly ornamented with sculpture. The 
life of the Emperor Leopold is represented on the roof, 
in several eaiblemnstic paintings. On the top of the 

Grantown 

Gratz. 
—_—— 
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spacious nave and chancel, &¢. The town-hall was Gr 
erected in 1764, and has a poultry market clow it. It 
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Grasses mausoleum is an observatory, which was once well furs 
|» nished with astronomical instruments. The emperor’s 

Gravesend. second son John Charles, and Mary Anne, Duchess of arches _ 

‘ partly oceupied with fie 

Bavaria, his consort, are buried along with Ferdinand 
in the circular chapel inthe lower part of the mausoleum. 

The assembly-room and the theatre, which are both 
under one roof, form a very extensive building. The 
arsenal, the house of the states, and i giteal residen- 
ces of the Count Sauran, Loibel, and Wermbrand, are 
the other buildings deserving of notice. The castle, 
which was formerly the residence of the Dukes of Sty- 
ria, is now the dwelling of the governors, and the seat 
of the regency. The house in which Bonaparte resided 
is very spacious, and is now shown as one of the curio- 
Sities of the town. Gratz is the see of a bishop, who 
generally resides at it about eight months in the year. 

At no great distance from the town are several hand- 
some villages, and the intermediate space between them 
and the suburbs is covered by country houses, large 
and small, farm houses, and detached cottages, so that 
the whole of this tract, when seen from the cita- 
del, forms a rich and pleasing picture, and not only oc- 
cupies a plain of above 18 square miles, but encroaches 
even upon the neighbouzing hills. These hills are ofa 
moderate height, and ave partly covered with wood, and 

Fas, vineyards, and meadows, 
up to their very summits. The population of Gratz 
has been stated in some statistical tables at 40,000; 
but it probably does not exceed 33,000. The popula- 
tion of the circle of Gratz, one of the five cikcles of 
Styria, is 296,424. East Longitude, according to ac- 
curate observations, 15° 27’ 15”, North Latitude 47° 4’ 
9". See Sryria. 
GRASSES, See Acnicutture Index. 
GRAVE-Harmonics, in Music. See Harmonics, 

Grave and’ Acute: 
Grave Intervals, according to Maxwell and Liston, 

are such as are lessened by the major comma; they are 
marked with the grave accent (*), and are usually call- 
ed by us, Comma-dejicient intervals. 

The Grave Diests of Liston, &=& —c=10> 4m, 
is the Minor Comma, which see. . 

The Grave Limma of Liston, S'= $—c, = 365 + 
f + 3m, is the Semrrone Minor, which see. 

The Grave Tone of Liston, (p. 14.) T’=T—c, 
= 93> 4+ 2f+ 8m, is the Tone Minor, which see. 
Grave Fourth of Holden, or bearing fourth, has the 

ratio $$, = 240.06077 = 4+ 5f + 20m; and is the Les- 
ser false Fourtu of the trumpet, which see. 

RAVE Semitone of Holden, or deficient semitone of 
the same author, (p. 341.) has the ratio 2°, = 
43.0529042 4. f4- 4m ; its common log. =.9788107,0093; 
it Is + 43.234017 % Z, = 3.92754 x c, = .070389 x 
VIII. _M. Feyton mentions it as his Semitone E EX, 
and it is the Semitone of Ptolemy’s Diatonicum molle. 
GRAVEL. See Mepicine. 
GRAVER. See Enaravine. 
GRAVESEND, is a town of England, in the county 

of Kent, built on a gentle declivity, on the banks of the 
Thames. It consists of several narrow streets, the best 
of which are the one on the great London road, and 
another at right angles to it, leading to the river. The 
church, whic is dedicated to St eorge, was erected 
near the ‘iver between 1731 and 1733. It is built of 
brick, with stone quoins and cornices, and consists of a 

is supported by six columns in front, and 

behind da small ooden wooden sides, and a “projecting wooden portico, 
surmounted by a bust of Shz e, was built in 
1808 ; and a handsome chapel in’ 1812, on the north 
side of the London road. A new wharf and crane were 
erected in 1767, and two batteries of 16 guns each have 

There i bef anal ekinacey oe eas se op ere is here a sma rufa ca ( 
and a yard for ship-buildng. Most of the outward 
bound ships are supplied with live and dead stock at 
Gravesend, and also with vegetables, for the cultivation 
of which about 80 acres of ground are ap ‘i 
The town is often crowded with seamen ant pre on 
from the great quantity of shipping that usually lie at 
anchor in the channel near the town; and in summer 
many visitors are attracted by the accommodations of a 
new bathing-house, which was built by subscription in 
1796. About 18 or 20 Gravesend smacks are employ 
ed in the cod and haddock fishing. ; Dies 

According to the population return for 1811, Graves- 
end parish contains ae 

Number of inhabited houses . . . 525 
Number of families . . . . . . 698 | 
Do. employed inagriculture . . . 83 
Do. in e and manufactures. . . 457 
Number of males . . . . . . . 1505 
Do. ‘fertadtes he SS ee ee BO ae 
Total population st19' "** 

See Beauties of E. and Wales, vol. vii. p. 577. 
GRAVIMETER. See Hypromerer. bes. 
GRAVITATION, See Astronomy, p. 599; Chap- 

ters I. II. III. IV. V. of Physical Astronomy ; and also 
the articles Arrracrion and Newron. teats. 
GRAVITY, Sreciric. See Hypropynamics and 

Specrric Gravity, — 
GRAY, Tuomas, an eminent English was born 

at Cornhill in London, on the 20th of December 1716. 
His father, Philip Gray, was a money scrivener of the 
city. Eis mother, whose maiden name was Doroth 
Antrobus, was, owing to the bad usage of her husband, 
obliged to apply to an eminent civilian for his advice 
as to a separation from him, Our poet, their fifth child, 
owed his life to the affectionate courage of his mother, 
who, by opening a vein with her own hand, removed a 
paroxysm which attacked him in his childhood. To 
this parent’s exertions he was also indebted for his edu- 
cation ; so that, considering the unhappiness of her life, 
and the itude which her son owed her, we can easi- 
ly conceive the truth of what Mason tells us, that Gray 
always mentioned his mother’s name witha sigh. Gray 
was educated at Eton, under the protection r An- 
trobus, his maternal uncle, who was a fellow of Peter- 
house, Cambridge. At that university, Gray was ad- 
mitted a pensioner in his 19th year. During his first 
four year’s residence there, he seems to have with- 
drawn himself from the severity of mathematical stu- 
dies, while his enquiries centered in classical and mo- 
dern literature.* 

In 1738, he removed to the Inner Temple ; but laid 
aside his legal studies to accompany Horace Walpole on 
atour through France and Italy. An unhappy diffe- 
rence, however, with the blame of which Walpole has 

* His productions during that period, were some Latin verses, entitled Luna Habitabilis, inserted in the Muse Etonenses ; a poem on the 
marriage of the Prince of Wales; and a Sapphic Ode to his friend West, both in Latin. A Latin version of a passage 
and Fragments of Translations from Italius and Tasso, 

the Pastor Fido, 

A neat little theatre, with a brick front and ~~ 
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reconciliation, seems never to have 

_remeved to Pembroke H. 

a GRAY. 
masiy y charged himself, parted the travellers at Reg- 
gio, and: their broken friendship, in —_ of a formal 

entirely ce- 
mented. Gray returned to London in 1741, in the 
‘same year in which his father died. _ His mother, with 
a very small fortune, had retired to)live with her sister 
‘at Stoke, near Windsor. Mr Gray, therefore, found his 
 ceprgred too small to enable him to prosecute the stu- 
y the law; and his mother and aunt would 

undoubtedly have contributed all in their power to as- 
sist him, he could not brook the idea of becoming a bur- 
then to them. Yet such was his delicacy, that he could 
not peremptorily declare to his relations his resolution 
of abandoning his ar om he therefore pretended 

to change the line of it, and accordingly he went 
_to Cambridge, where he took a bachelor’s degree in ci- 
villaw. In the same in which he graduated, 
1742,) he lost his friend West, with whom his friend- 
ip had commenced at Eton, and had continued with 

unabated warmth after had gone to different uni- 
versities. The sorrow which the death of this amiable 
young man left upon our poet’s mind, and the tender- 
ness with which he honoured his memory, form oye of 
the most interesting traits of his character. * 

On his second return to Cambridge, he applied him- 
self for about six years with the most intense assiduity 
to the perusal of Greek authors, and made himself a con- 
summate scholar and critic in that language. In1747,he 
appeared for the first time as an author, by the publica- 
tion of his Ode on the prospect of Eton College, of which 
it would seem that at first little notice was taken. His 
Qde to Spring had been already written at Cambridge ; 
and soon after the publication just mentioned, he sent 
to Dr Wharton of Durham, his poem on the Alliance of 
Education and-Government, which he never pursued 
much farther. -In 1749, he finished his Elegy, which 
he had begun seven years before, and which when pub- 
lished obtained immediate popularity. 

In 1754 and 1755, he appears to have written his 
beautiful lines on the Pleasures arising from: Vicissi- 
tude, his Ode on the Progress of Poetry, the Bard, and 
probably some of those fragments with which ‘he seems 
to have amused himself, without much oe of coms 
pletion. About this period, he complains of listlessness 
and depression of spirits, which prevented his applica- 
tion to poetry ; and from this time we may trace the 
course of that hereditary disease in his constitution, 
which the temperance and regularity of a whole life 
could not subdue. Next year, he left Peterhouse at 
Cambridge, where he had resided above twenty years, 
on account of some incivilities which he met with, and 
which Mason thus mentions. Two or three young men 
of fortune, who lived on the same staircase, had for some 
time intentionally disturbed him with their riots, and 
carried their ill behaviour so far as to awaken him at 
midnight. After having borne a considerable time with 
their insults, Gray complained to the governing part of 
the Society, and not thinking that his remonstrance was 
sufficiently attended to, quitted the College. He now 

» which he describes “as an 
eta in a life so barren in events as his.” 

Inthe July of 1757, he took his Odes to London to 
be published. “ I found Gray (says H. Walpole) in 
town last week. He brought his two Odes to be printed. 
I snatched them out of Dodsley’s hands, and they are 
to be the first fruits of my press.” Although the geni- 
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us of Gray was now jn its’ firm and mature age, and 
though his poetical reputation was deservedly high, it 
is plain that these Odes were not favourably received. 
** His friends (he says) write to him’ that they do not 
succeed.” Yet there were some better jadges who ad- 
mired them. Garrick wrote lines in their praise ; and 
Warburton, while he bestowed his honest applause on 
them, shewed his indignation at those who condemned 
without being able to understand them. In this year 
Cibber died, and the laureatship was offered by the 
Duke of Devonshire, then Lord Chamberlain, to Gray, 
with a remarkable and honourable privilege to bold it 
as a mere sinecure. This offer he respectfully declined ; 
and ima letter to Mr Mason, he gives some of his rea 
sons for declining it. ‘ The office itself (he says) has 
always humbled the possessor hitherto :—if he were a 

r writer, by making him more conspicuous ; and if 
e were a good one, by setting him at war with the lit- 

tle fry of his own profession : for there are poets little 
enough even to envy a poet laureat.” In 1758, Gray de- 
scribes himself “ as composing for his own amusement 
the little book, which: he calls a Catalogue of the Anti- 
uities, Houses, &c. in England and Wales.” + About 

this time, the study of architecture seems to have em- 
ployed much of his time, in which his profitiency (as 
In every branch of study which he pursued) was: accu- 
rate and deep. Early in the next year the British Mu- 
seum was opened to the public, and he went to Londoiy 
to read and transcribe the MSS. which were there col+ 
lected from the Cottonian and Harleian libraries. A 
folio volume of his transcripts was left among his pa- 
pers. No other remarkable date occurs in the peaceful 
tenor of our poet’s days, till in 1762, the professorship 
of modern history being vacant, by the advice of his 
friends, he applied to Lord Bute for the place through 
the medium of’ Sir Henry Erskine. He was refused, 
and the professorship was given to another ; and ‘so 
(says pes I have made my fortune like Sir Francis 

ronghead.” ° 
In the summer of 1765; he took'a journey into Scot- 

land to improve his health, which was then weak, and 
to gratify his curiosity with the romantic scenery of the 
north. He went through Edinburgh and Perth to 
Glammis castle, the residence of Lord Strathmore, where 
he stayed some time: Thence he took a-short excur- 
sion into the Highlands, crossing Perthshire by Loch 
Tay, and pursuing the road from Dunkeld to Inverness, 
as far as the pass. of Killikrankie. Then returning to 
Dunkeld, he travelled on the Stirling road to Edinburgh. 
In Scotland, his general shyness to men of letters was 
felt and complained of ; but he formed an acquaintance 
with Dr Beattie, which was kept up by subsequent 
correspondence. The university of Aberdeen was dis- 
posed to confer on him the degree of Doctor of Laws; 
but he refused it, lest it should seem a slight to his own 
university. At Dr Beattie’s desire, a new edition of his 
poems was published by Foulis at Glasgow, whilst 
Dodsley at the same time was printing them in Lon- 
don. In both these editions the long story was omit- 
ted, and some Welch and Norwegian fragments insert- 
ed in their place. To his Odes, Gray now found it ne- 
cessary to add some notes; “ partly,” he says, “from 
justice to acknowledge a debt when I had borrowed any 
thing; partly from ill temper, just to tell the gentle 
reader, that Edward I. was not Oliver Cromwell, nor 

Queen Elizabeth the witch of Endor.” 

* Richard West was the son of the Lord Chancellor of Ireland, and grandson by the mother’s side of the famous Bishop Burnet. 
It was printed and distributed among his friends by Mr Mason after his death. 
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In 1768, the professorship of modern hi became 

again vacant, and the Duke of Grafton, then in power, 
at the request of Mr Stonehewer, bestowed it on Gray. 
Soon after the Duke of Grafton was elected to the chan- 
cellorship of the university, and Gray wrote the Ode; 
that was set to music, on the occasion of his installation, 
« He thought it better that gratitude should sing than 
expectation.” When this ceremony was past, he went 
on a tour to the lakes of Westmorland and Cumberland, 
from which his letters are written in a style of the most 
picturesque description, He that/reads his epistola- 

narrative,” says. Dr, Johnson, ‘* wishes ‘that to travel, 
and to tell his travels, had been more of his employ- 
ment.” 

In the April of 1770, he complains much ofa depres- 
sion of spirits, and talks of an intended tour into Wales, 
which took place in autumn ; but not a single letter is 
preserved in Mr Mason’s book on this journey. 

In May 1771, he wrote. to his friend Dr Wharton, 
just sketching the outline of his tour in Wales, and some 
of the adjacent country. . This is the last letter that re- 
mains in Mr Mason’s collection. _He there complains 
of an incurable cough, of spirits habitually low, and of 
the uneasiness which the thought of the duties of his 
profession gave him, which, Mr Mason says, he had now 
a determined resolution to resign. * He mentions also 
different plans of amusement and travel which he had 
projected, but which unfortunately were not to be ac- 
complished. Within a few days after the date of this 
letter he removed to London, where his health more 
and more declined. His physician Dr Gisborne advi- 
sed free air, and he went to Kensington. There hein 
some degree revived, and returned to Cambridge, in- 
tending to go from that place to Old Park, near Dur- 
ham, the residence of his friend Dr Wharton. . On the 
24th of July, however, while at dinner in the college 
hall, he was seized with an attack of the gout in his 
stomach. The violence of the disease resisted all the 
powers of medicine. On the 29th he was seized. with 
convulsions, which returned more violently on the 30th, 
and he expired on the evening of that day in the 55th 
year of his age, sensible almost to the last, aware of his 
danger, and expressing no visible concern at the thought 
of his approaching death. His friend Mr Mason was 
at that time absent ; and the care of his funeral devol- 
ved on the other executor Dr Brown, the president of 
Pembroke Hall, who saw him buried as he desired, by 
the side of his mother, in the church-yard of Stoke. 

Gray, independently of his poetical character, sus- 
tained that of a first-rate scholar. He was perhaps 
(says the Rev. Mr Temple in the summary of his cha- 
racter) the most learned man. in Europe. He knew 
every branch of history, natural and civil; had read all 
the original historians of England, France, and Italy ; 
and was a great antiquarian. His skill in zoology was 
accurate; and in an interleaved copy of Linneus which 
he had left behind, he had/not only concentrated what 
other writers had written, but had altered the style of 
the Swedish naturalist into classical Latin. t Botany, 
which he had studied in early life, was also an amuse~ 
ment of his later years, In axchitecture he was emi- 
nently skilled ; and in heraldry a complete master. To 
these accomplishments must be added his exquisite 
and scientific taste in painting and music. Walpole,in 
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his History of Painters; Bentham, in his History of 
Ely; Pennant, in his Antiquities of London ; and Ross, 
in-his edition of Cicero’s Familiar Epistles, were all re. © 
spectively indebted to the learning of } 
As a man, the only blemish in his fine character seems 

to have been an excessive and half-affected delicacy. 
His genius as a poet isnot of the most extensive, but of 
the eiensentis ‘He is the only English poet who 
has divested elegiac poetry of its tedium’; placed its 
sombrous i in ct tis were be mC ‘end 
given a tone subdued romantic feel- 
ing to the plain reflections of truth, Respecting his: 

= of soe. are: e 

A Pindar's raptores in the lyre of Gray. 

3° Mason’s Life and Letters of Gray ; and Mitford’s 
ife. (n)° : (re 
GRAZING. See AGRICULTURE, : 
GREAT Inrervats,in music, are the same with ma- 

jor or greater intervals, and are marked with the large 
Roman numerals; as I. IL. ITIL. IV. &c. See Mason 
Intervals; But Mr Holden has used this term inva dif; 
ferent way. See his Great Srxru, and Great Tarrp. (¢). 
GREAT Ocrave of the German theoretical writers 

on music, is that octave (or septave rather) which be- 
gins with C on the second leger line below the bass 
stave, and ends with Bon the second line of that stave, 
or the/mi of Guido. . To this septave they exclusi 
apply the capital letters C, D, E, F,G, A, B, in 
tablature or: literal notation; and in the next: octave 
above, the letters c,d, e, f, g, a,b are used: See 
Smati Ocrave, Once-marken, Twice-MARKED, &€¢. 
Octaves; and Dr Callcott’s Musical Grammar, Art. 
34.  (¢) 
GREAT: Soirm of. M.\Overend, -ppedved by Dr 

Boyce, is a musical curiosity preserved in the lib of 
the Royal Institution in rae at in the Overend Mi 
nuscripts, vol. ii, pp. 113-133, 1438-+149, &c. Itcon- 
tains 86 notes within the octave, and was thought by 
the indefatigable musicians above named, to be capable 
of unravelling all the mysteries of the various ancient 
Greek scales of music,as Dr shad explained them 
diatonically, or by the use of the prime integers 1, 2, 3, 
and 5 only, in their ratios; but to the various oe 
of those, who, according to Dr Wallis, used the higher 
primes 7, 11, 13, 17, 19, &c. in the ratios, and in con- 
sequence have decimals of schismas, or =’s in our nota- 
tion ; or of those, who divided the major tone, or the 
minor fourth, into aliquot parts, for obtaining their in- 
tervals or degrees, this great scale has no near rela- 
tion. See Curomaticum, Diaronicum, Genera, and 
Greek Music. (¢) vind 

t 

mend 

* He had held his professorship of history nearly three years without having begun to execute the duties of it, which consist of two parts ; 
one, the teaching of modern languages; the other, the reading of lectures on modern history. The former he was allowed to execute by depu~ 
ties ; but the latter he was to commence in person, by reading a public lecture in the schools once at least in every term. He was at liberty to 
chuse his language, and chose the Latin, which Mr Mason thought somewhat injudicious ; and although we do not find that he proceeded 
farther than to draw up a part of his introductory lecture, he projected a plan. of very great extent, which, from his indolence and ill health, 
he-would not in all probability have been able to execute. His death, however, prevented the trial. 
+ It is a circumstance not generally known, that he translated the Linnwan genera, or characters of insects, into elegant Latin hexameterss 
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Tue most celebrated éountry ofantiquity, was of v 
inconsiderable extent, and scarcely equalled in size the 

rehended between 36° and 

us of Thermopyla. The tract extending from 
the “et tan of Thessaly and Epirus to the Corinthian 
isthmus, contains the provinces of Acarnania, on the 

‘east frontier of which runs the river Achelous ; 7to- 
lia, bounded on the south by the sea, but defended on 
every other side by mountains almost impassable; Do- 
is, wholly a mountainous cou ; Locris and Phocis, 
beth of small extent, but full of fertile plains ; Beeotia, 
a well-watered vale, bounded, except on the north-east, 
by the mountains Parnassus, Helicon, Citheron, and 
Parnes; and Attica, a rocky and barren country, pro- 
ducing little grain or pasture, but yielding a variety of 
fruits, particularly figs and olives. The isthmus of Co- 
rinth, a mountainous ridge, at one place five miles 
in breadth, leads farther south tothe peninsula of Pelo- 

O ; which contains Achaia, a narrow strip of 
country on the northern coast, bounded on its inland 
frontier by a ridge of mountains, running along its 
whole extent from Corinth to Dyme; Argolis, a re- 
markably fruitful valley, included between two moun- 
tainous branches, stretching from Cyllene, the most 
northern of the Arcadian summits, and terminating, the 
one in the gulf of Argos, and the other at the promon- 
tory of a; Elis, or Eleia, watered by the rivers 
Peneus and Alpheus, and less mountainous than the 
other provinces in Peloponnesus ; Arcadia, the central 
state, consisting of a cluster of lofty mountains, the prin- 

of which are Taygetus and Zarex ; Messenia, the 
most level district in the peninsula, the best adapted 
for tillage, and most fruitful in general produce ; and. 
Laconia, traversed by two branches of the Taygetus 
and Zarex, detween which runs the river Eurotas, wa- 
tering several very fertile but not extensive vales. 
” The general aspect of Greece is rugged, but its cli- 
mate is highly propitious ; and both the summer heat 
and winter cold are preserved by the surrounding seas 
in an equable state of temperature. Some of its moun- 
tains contain valuable metals; others are composed of 
the st marble ; and many are covered to a t ex- 
tent with a’ variety of useful timber. Its central plains 
produce corn, oil, and wine ; its valleys afford the rich- 
est pasturage ; and its long winding coast abounds with 
xceent harbours. The great variety in its surface 

gives occasion to considerable diversity both of produce 
and of climate in every season of the year. It has been 
remarked, as a liar feature in the topography of 
the most ancient cities of Greece, that every metropo- 
Tis possessed its citadel and its plain; the former as a 
place of refuge in war, and the latter as a source of agri- 

~ > ad ‘in peace. The most remarkable of its towns 
ere—in Firessaty, Gomphi, Metropolis, and Scotus- 

” meme GREECE, 
sa, north of the river Penetus; Atrax, Larissa, 
of Achilles; M. 
gonauts ; Hi ea, named from Hercules, who is said 
to have thrown himself into the pile on the summit of 
Oeta, in its vicinity ; Lamea and Hypata, on the banks 
of the Spercheus ; Thaumaci, Halos, and Pthia, the 
country of the Myrmidones, Demetrias, Phere, Phar- 
salia, on the banks of the river Enipeus.—In Acanwa- 
n1a, Amphilochicum, Stratus, and Actium, at the bot- 
tom of Ambracian Gulf—In A£roxia, Chalydon, 
Chalcis, on the river Evenus; Therma, Lysmachia, 
Canope, Naupactus, Erythre, and Antirrhium.—In 
Donrts, Cytinium, and three smaller towns of little note. 
—In Locris, Amphissa, Opus, Cnemis, Narix, the na- 
tive country of Ajax, Thronium, Nicwa.—In Puocis, 
Delphi, accounted the centre of Greece ; Elatea, on the 
river Cephissus; Crissa, and Anticyra—In Baorta, 
Thebes, near the river Asopus ; Platea, Leuctra, Or- 
chomenos, Haliartus, Coronea, Cheronea, Lebadia, 
Thespiz ; Ascra, the birth-place of Hesiod ; Aulis, De- 
lium, and Tan —In Arrica, Athens, with its har- 
bour Pirgzeus; Phalereus and Munichia, Marathon, 
yh ia and Decelia—In Mecants, Megara, Eleusis, 
and Nyceea.—In Acuara, Corinth, Sicyon, Patre, /E« 
ium, Dyme, and Pallene.—In Arcouts, Argos, on the 

river Inachus ; Mycene, the city of Agamemnon ; Epi- 
daurus, Nemea, and Tiryns.—In E is, Elis, on the ri« 
ver Peneus ; Olympia, and Pisa.—In Arcapta, Mego 
lopolis, Tegea, Mantinea, and Pallantium.—In Messe- 
nia, Messene, Stenyclarus, and Pylos, the city of Nes- 
tor.—In Laconta, Sparta, on the river Eurotas; Gy- 
thium, Selasia, Helos, Amycle. 

It has been customary with most writers on the sub- poriods of 
ject of Greece, to distribute its history into distinct pe- Grecian 

~ history. riods or epochs ; but few authors happen to agree in 
ing upon the same points of division. If we proceed 
upon the principle of marking the degree of credibility - 
in its records, there will then be only two portions to 
be contrasted ; the one the period of uncertain, and the 
other that of authentic history. 

The first, « the period of uncertain history,” extends 
from the earliest accounts of the country, to the com- 
mencement of the first war with Persia, in the year 
B. C. 490; a period very variously computed, but, ac- 
cording to the lowest estimate, * comprisin, a space of 
nearly 700 years. Of this large rtion of time, there 
are no documents really deserving the name of history ; 
and the accounts which have been given of its events, 
were drawn up by writers who lived long posterior to 
the transactions of which they treat, and were compiled 
from scattered records and fragments, of which there 
are no sufficient data to ascertain the authenticity. Of 
this period, however, there may be specified four dis- 
tinct subdivisions, which are marked by some peculiar 
historical features. The first, reaching from the earliest 
accounts of Greece to the commencement of the Trojan 
war, B. C. 900; a ge of 200 or 300 years, and 
which, without scruple, may be termed “ the fabulous 
age.” The second, reaching from the expedition against 
Troy to the death of Homer, B. C. about 800 ; a period 
of at least 100 years, generally called “ the heroic age,” 

* The Chronology of Sir Isaac Newton. 

r the city Greece. 
esia,and Aphete the port of the Ar- =~” 
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of which the only history is contained in the poems of 
the Iliad and Odyssey. The third, reaching from the 
death of Homer to the death of Lycurgus, B. C. about 
700; a period of another 100 years, which may be de- 

which nominated “ the era of revolutions,” and 
- scarcely any species of history exists. The fourth, reach- 
ing from the time of Lycurgus to the first invasion of 
Greece by Persia, B. C. 490; a period of 210 years, 
which may be termed “ the era of traditionary history,” 
possessing a considerable degree of credibility. 

The second, “the period of authentic history,” ex- 
tends from the first invasion of Greece by the Persians, 
B. C..490, to its final subjugation by the Romans, B. C. 
°146; a period of 341 years, the history of which, lumi- 

> nous and connected beyond that of any other portion of 
’ Pagan antiquity, has been recorded by writers of the 
greatest ability, who were contemporary with the events 
which they relate, and in which many of them bore a 

« distinguished part. These writers were all Greeks, and 
some degree of national partiality may be suspected to 

‘have guided their narrations; but their number, and 
their connection with different states, renders them in 
some measure ‘checks upon one another. This period, 
also, may be subdivided into four portions, distinguish- 
ed rather by political than historical characteristics. 
The first, reaching from the Persian invasion, B.C. 4.90, 
to the commencement of the Peloponnesian war, B. C. 
430 ; a period of 60 years, the era of Grecian unanimi- 
ty and triumphs. The second, reaching from the begin- 
ning of the Peloponnesian war, to the accession of Philip 
of Macedon, B. C. 360; a period of 70 years, the era of 
civil wars and intestine commotions among the states 
of Greece. The third, reaching from the accession-of 
Philip to the death of Alexander the Great, B. C. 323; 
a period of 37 years, distinguished by the entire ascen- 
dancy of Greece over Persia, and its own partial subjec- 
tion to the foreign dominion of Macedonia. The fourth 
reaching from the death of Alexander, to the final sub- 

_ jugation of the Grecian states by the Romans, B. C, 146; 
a period of 177 years, during the greater part of which 
.the destinies of Greece were directed by foreign influ- 
ence, and were placed successively under the protection 
of Macedonia, Egypt, and Rome. ; 
The early history of Greece, like that of most other 

countries, is involved in obscurity and fable. Its ori- 
ginal inhabitants, generally considered as the descend- 
ants of Javan, son of Japhet, appear to have led a mi- 
gratory and savage life, sheltering themselves in -caves 
and huts, feeding upon acorns, clothing themselves with 
skins, and gradually associating in small bodies for their 
mutual support against the wild beasts of the woods 
and mountains, by which they were everywhere sur- 
rounded. Many different wandering hordes, of whom 
the Greek writers give no satisfactory account, seem to 
‘have successively overrun the country ; sometimes mix- 
-ing with the ancient inhabitants, and sometimes driving 
them from their possessions. These, in their turn, ex- 
pelled and plundered others ; and a state of petty pira- 
tical warfare characterised the first ages of every Gre- 
cian settlement. These plundering excursions became 
so general, that all the shores, both of the continent and 
the islands, are said to have been deserted, and the 
lands cultivated only at a considerable distance from 
the sea. From this state of barbarism, the inhabitants 

Visited ana Of Greece began to emerge at _an earlier peried than 
civilized by those of any other country in Europe; and this advan- 
fofeigners, tage they seem to have owed entirely to their commu- 

* The chronology of Sir Isaac Newton is here followed. 
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nication with the civilized nations of the East. Its 
islands were visited by the Phenician navigators, who 
introduced the knowledge of the precious metals, A 
people, named Pelasgi, apparently from Asia, extended 
their dominion over all the northern parts of the coun« 
try; and various contemporary colonies from Egypt, 
(of whose migration the cause is not known, but for 
which the supposition of some political revolution may 
easily account, ) appear to have founded the principal 
Grecian states. 
have been occupied, and its inhabitants enslaved. 
some of these adventurers, first attained a considerable 
degree of civilization under Minos, above 1000 years 
before the Christian era;* and became the general 
fountain of legislation and jurisprudence to the other 
settlements. Of these; Sicyon and Argos are consider- 
ed as the most ancient, and as having been founded 
nearly at the same time, about 80 years before the reign 
of Minos, and 1080 before the Christian era. : 

Sicyon, till a very late period, had little influence in ¢: 
the affairs of Greece ; and its early history is as unin- 
teresting as it is uncertain, AXgialeus is mentioned as 
its first 5 Ling but the list of his successors rests on no 
autHority, and is not worthy of being transcribed. | It 
seems to have been soon Caeuae by the neighbourin, 
state of Corinth, which was noted, even in the days of 
Homer, for its commercial wealth. Among its early 
princes are numbered Sisyphus, Glaucus, and Bellero- 
phon, whose exploits present a subject for poetry rather 
than materials for history. But the city of Argos, if not 
actually the oldest in Greece, was the firs 
political eminence; and was founded by Inachus, or 
by his son Phoroneus, who is considered as having 
been the contemporary and brother of A®gialeus, the 
first king of Sicyon. Io, the daughter of one of the 
Argive princes, having been carried away to 
her descendant Danaus, afterwards arriving at Argos, 
claimed the sovereignty, and extending his power over 
the whole of Peloponnesus, the inhabitants (called Pe« 
lasgi before his arrival) received from him the name of 
Danai. - Perseus, one of his descendants, and the first 
Grecian who is celebrated as a warrior, founded the 
city of Mycenz, which became for some time the capi- 
tal of Argolis; but soon afterwards lost its pre-emi- 
nence. Contemporary with Perseus was Pelops, son 
of Tantalus, King of Phrygia, who, being driven from 
his native land A unsuccessful war, came with im- 
mense treasures into Greece; and, being sccompenie 
a band of Achaians from Thessaly, established himse' 
in Laconia. Marrying Hippodameia, daughter of the 
chief of Pisa, he succeeded to the sovereignty of that 
territory ; and, by his numerous family connections, as 
well as able conduct, uired so much influence 
throughout the peninsula, that it derived from him the 
name of Peloponnesus. His daughter Astydameia was 
united in marriage with Sthenelus, the son of Perseus ; 
and their son Eurystheus was the prince so often men- 
tioned in Grecian fable as the rival and persecutor of his 
kinsman Hercules. Pursuing the children and adhe-« 
rents of that deceased hero into Attica, he was slain in 
battle, and succeeded in the sovereignty of Argos by 
his uncle Atreus, who, uniting in his person the claims 
of both the houses of Perseus and Pelops, extended his 
authority over all Peloponnesus,, and transmitted the 
Argian sceptre in its greatest glory to his son or grand- 
son \zamemnon, Lacedemon, or Sparta; concerning 1 r¢¢ 
the origin of which there is no certain memorial, 

The island of Crete, which seems to Cre a 
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’ aname, if not also a 

now become distinguished under its sovereign Tynda- 
= reus, whose sons Castor and Pollux died in the prime 

of life, and whose daughters, Clytemnestra and Helen, 
were given in marriage to Agamemnon and his brother 
Menelaus. Through these princesses, the domains of 

ne fell to two sons of Atreus; and Mene- 
y - laus was invested with the immediate command of the 

- Of the provinces without the peninsula, Thessaly 
next to Crete, the most ancient scene of Grecian story,) 

became celebrated for the wisdom of its princes, 
who extended their sway at an early period as far as 
the Corinthian Isthmus. In that country, always fa- 
mous for its horses, the Centaurs were first known, who 
are supposed to have been a band of foreign adventu- 
rers of superior attainments to the more southern Greeks 
of their time. From a port in Thessaly, sailed the ex- 
pedition of the Argonauts under Jason, who may be 
considered as merely the leader of one of the most ‘con- 

_ siderable piratical expeditions, which had hitherto been 
un en. Beeotia, though a country originally subject 
to earthquakes and ‘sinmaatides, erweatin great ferti- 
lity, attracted at an early period the attention of ad- 
venturers; and a Phenician colony under Cadmus is 
 oxeaoe to have founded its principal city of Thebes. 

numerous fabulous stories relating to its history, 
» comprehending the adventures of Bacchus, Amphion, 
Amphitryon, Hercules, Laius, C2dipus, Eteocles, and 
Polynices, serve at least to prove that it must soon have 
become a flourishing and powerful state; and the war, 

. which it sustained against seven united potentates, the 
subject of the Thebaid by Statius, presents the first in- 
stance of a political league, and a regular warfare, re- 
corded in the annals of Greece. /Etolia, though not in- 
ferior to the adjoining countries in early civilization, 
ta ugh sufficiently celebrated in the histories of its 

es Tydeus, Meleager, and others; yet, from the 
'« dangers of its seas, being much excluded from the in- 

tercourse of more civilized nations, made little compa- 
“rative p in political improvement, and, for seve- 
ral-centuries even after the Trojan war, had little com- 
munication with the rest of ce. Phocis, Doris, 

xis, &c, and Locris, alse afford no materials for history at this 
5 earl: ly period ; and the only remaining state, whose ori- 

gin is worthy of ye narrated from tradition, is that 
of Attica. The first king of this country is said by 
some to have been Osyges, whose name, however, is 
not mentioned by the older Greek historians, and who 
is conjectured at the utmost to have been only the lead- 

r 
? 

_* erof a band of Beeotians ; who, having been driven from 
their own country by an inundation, had taken refuge 
in the adjoining districts of Attica. The first, at least, 

y lak regular government and the arts of ci- 
vilization among the Athenians, was Cecrops, the lead- 
er of a colony from Egypt, who introduced the worship 
of the god Athena, or Minerva; and thus gave 

beginning, to the city of Athens. 
y is consid we: the founder of the celebrated court 

of Areopagus ; d, in consequence of his wise institu- 
tions, aided by the natural security of the country from 
invasion, strangers were attracted, population increased, 
and civilization made more rapid progress than in any 
other province of Greece. Of his successors, little is 
recorded even by tradition, till the time of /Egeus, con- 
meeporary with Minos, King of Crete, and the father 
of the renowned Theseus, whose romantic history bears 

no inconsiderable resemblance to that of the Gothic 
nts, and whose wise measures as king of 

-_ Athens laid the foundation of its future greatness. By 
3 
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the united influence of persuasion and authority, he  Greete 
consolidated, in one well-regulated government, the ine "Y—"” 
dependent districts in Attica, and endeavoured to se- 
cure the stability of his improvements, by procurin 
the approbation of the Delphic oracle. Though we 
entitled, by his political regulations, to be ranked among 
the most illustrious patriots of ancient times, he is ne- 
vertheless represented, in his future history, as having 
forfeited the esteem of his subjects, and having at last 
died in exile. After him, the sovereignty of Attica was 
held by Menestheus, a descendant of the royal family, 
and the leader of the Athenian troopsin the Trojan war. 

These petty states, each of which was 
its respective sovereign, and all of them inde 
one another, were continually at war among themselves, 
and exposed to the incursions of foreign barbarians. To 
obviate these evils, and to secure, as far as possible, the 
general tranquillity, an assembly was formed of depu- 
ties from the different countries of Greece, whose bu~ 
siness it was to decide all disputes between the states 
of which the association was composed, and to concert 
measures of defence. against their common enemies. 
This was called the council of the Amphictyons, from 
its supposed founder Amphictyon, one of the sons 
of Deucalion, and king of Attica; but its original con- 
stitution, and the period of its commencement, cannot 
be satisfactorily ascertained. It is supposed by Sir 
Isaac Newton to have commenced about a century bes 
fore the Trojan war. Besides its primary object of 
establishing a kind of national law among the Greeks, 
its attention was principally occupied in managing the 
concerns of the Delphian oracle. But, though its des 
crees were respected, its power was not very efficacious, 
It contributed to restrain the violence of wars, but was 
not able to prevent their frequent occurrence. It de- 
rived its greatest consequence from the increasing fame 
of the oracle at Delphi; and the superintendence of 
the religious institutions of Greece became ultimately 
its principal office. It is not mentioned by Homer ; but 
its existence seems to be implied in the ready union of 
the Grecian states against Troy. See Ampnictyons, 
Capmus, &c. 

Frequent piratical excursions appear to have been Oxgin of 
carried on between the inhabitants of the eastern and the Trojan 
western coasts of the AEgean Sea; and the rape of Helen ¥** 
by Paris the son of Priam may be considered, accord- 
ing to Herodotus, as an act of retaliation for some si- 
milar injury received from the Greeks by the Trojan 
poets. An outrage, however, so nearly affecting one 
of greatest princes of Greece, and aggravated by 
a breach of the rights of hospitality, was considered as 
demanding the united vengeance of the Grecian chiefs; 
and the hope of returning home enriched with the 

ils of Asia, presented no small incentive to the expe- 
dition, The extensive influence also of Agamemnon 
king of Argos, and brother of the injured Menelaus, 
urged on the general confederacy ; and, under his su- 
preme command, the chosen warriors of every Grecian 
state, from the southern extremity of Pel esus to 
the northern regions of Thessaly, assembled at the port 
of Aulis in Beeotia. The fleet, consisting of 1200 open 
vessels, conveyed to the Trojan coast, an army of 
100,000 men, who speedily compelled the enemy to 

_ take refuge within the walls of their city ; but, unable 
to surmount its strong and well defended fortifications, 
they attempted its reduction by-excluding every kind 
of succour and supplies. Obliged, however, to detach 
large bodies from their army to procure subsistence for 
themselves, they were unable to prevent the Trojans 

verned by Council of 
dent of the Am- 
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from again taking the field, and receiving every, re- 
quisite relief to their wants. In this way, the siege 
was prolonged for the space of ten years; and even at 
the last, the house of Priam was not overthrown with- 
out the aid of stratagem and treachery, But, while the 
allied Greeks triumphed over Troy, it. was to each of 
them a victory dearly purchased. Few of the princes, 
who witnessed the successful termination of their expe- 
dition, were permitted to enjoy in their native country 
the renown and repose, which their exertions had earn- 
ed; but, having made no provision for the administra- 
tion of their affairs during their absence, were either 
murdered at their return by some usurper of their 
power, or compelled to reimbark with their adherents, 

Flourishing In quest of distant settlements. The Athenian state, 
state of 
Athens, 

Customs 

and man- 
ners of the 
early 

Greeks. 

Religion. 

which seems to have made. the nearest approach to a 
settled government, suffered least by the absence of the 
commander of their army ; and regular magistrates sup- 
plied the place of their chief. In this city, Orestes, the 
son of Agamemnon, obtained an asylum ; and, after re- 
maining seven years in exile, found means to avenge 
his father’s death, and to recover the throne of Argos, 
which he held with great power and reputation till his 
death. See Acuittes, AcaMEMNoN, Asax, Homer; 
Troy, &c. 

Here terminates the history contained in the writings 
of Homer, who seems to indicate, that the concluding 
events which he records were within the reach of his 
own memory; and whose works, in fact, contain al- 
most the only materials for an account of the heroic 
age. He affords at least the best and most authentic 
view of the political and domestic state of the Greek 
people, during the period which preceded. his death; 
and to his poems we may refer for a description of the re- 
ligion, government, arts, and manners of the early 
Greeks. The ancient, Pelasgian inhabitants ef Greece 
are said by Herodotus to have prayed and saerificed to 
gods, to whom they gave no name or distinguishing 
appellation ; and the works ef Hesiod still more clearly 
prove that they drew their first notions on the subject 
of religion from Oriental traditions, Their future sys- 
tem of polytheism seems to have been imported by the 
Egyptian colonists; but to the principal divinities thus 
introduced, their own lively fancy soon added a mualti- 
tude of other imaginary beings, ‘presiding over ev 

* mountain and river, every season and production ; ‘and 
these were arranged by ‘Hesiod and Homer into a:kind. 
of system of the most extravagant and inexplicable dew 
scription. There is neither omnipotence nor omnipre- 
sence among the attributes which the last mentioned 
poet ascribes even to the father of the gods; neither 
perfect goodness nor perfect happiness in the heaven, 
which he assigns as their residence. An incomprehen- 
sible power, denominated Fate, is represented as di- 
recting all events ; and it seems to have been the prin- 
cipal office of Jupiter to superintend the execution of 
its deerees, Idolatry, as denoting the worship of visi- 
ble objects, was at this period unknown; and even 
temples appear to have been rare. Prayers were ad- 
dressed. as to invisible deities ; and sacrifices, the only 
duty which they seem to have been considered. as ex 
pecting from their worshippers, were ‘offered upon al-. 
tars erected in the open air. <A few crimes are some- times denounced as exposing to the vengeance of the 
gods, but morality in general finds very little support 
i the religion of this period. Soothsayers, who pros fessed to foresee future events, were sufficiently. nume- rous ; but fixed oracles bad not yet attained any exten sive celebrity. The salutary doctrine of the immortas 
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pe aclarpanelpatel Pern tne or oye i was in ; 3 
lous absurdities, with which it was clothed, tended, 
when men had learned to despise , 
contempt also upon the momentous truth which 
had veiled. The form of government was m ieal, Govern. 
and in some degree tary ; but the authority of me 
the kings was extremely limited, and always controuled 
by established customs. It was the universal preroga- 
tive of the 

cil of the principal men, but also an assembly 
le ; and pe os h pneeheunanme 

always necessary: 
to maintain his authority, Dk Sey Aste iley 

the days of Hesiod and Homer, while so little of it Poetry 
could a been reduced te writing. In the absence 

its effects, it appears to have been extremely sd 
and. inartificial. in its composition. Their agriculture 4 pric 

ears to have been carried on with considerable re~ 
aati; and the practice of manuring, as well as: 
ploughing and resis is expressly mentioned by Ho= 
mer. | Wine was made from the vine, and oil from the: 
olive ; but the principal source of wealth was found in’ 
pasturage; and cattle were made, im place of coin, the = 
usual measure of the value of commodities. Commerce’ (omn 
was chiefly carried on by an exchange off articles ; and 
the foreign trade of the Grecian: cities was principally 
in the hands of the Phenicians. There: were Greeks, 
indeed, in the days of Homer, who pursued a kind of 
coasting traffic .a themselves ; but the 
of a merchant for gain was not-held in: much estima. 
tion, ve was less meer yen of pix 
rate. Their navigation was very i t; am 
used oars move frequ than sails. Their Stipe het 

con~ 
and 

no decks; and the largest that went to 
tained. only 120: men, Anchors were unknown ; 
the vessels, when in port, were either moored <e 
stones on the shore, or were actually drawn out of 
water upon the beach. The early Greeks, in short, 
were rather boatmen than seamen; and, indeed, to 
this day, the skill of the navigator is. of little avail in 
their narrow and tem ous seas. They. had little Sci 
knowledge of astronomy; and marked the length of 

- 
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the year by 12 revolutions of the moon, reckoning the 
months to consist of 29 and $0 days alternately. But, 
in of time, they le: to fix the seasons 
more correctly by the rising and setting of the stars ; 
and had them in constellations, much in the 

Same manner, and with the same names as at the present 
day. They considered internal diseases as inflicted by the 

~ immediate hand of the Deity, and as therefore beyond 
the reach of human skill. Their medical art was thus 
restricted to the practice of surgery, which was held in 
high esteem; but which seems to have extended no 
farther than the extraction of a weapon, or any other 
extraneous from a wound, and the application of 
a few simples to stop a hamorrhagé, or to assuage in- 
flammation. | Their architecture was more improved 
than most other arts ; and Homer speaks of houses built 
‘of polished stone, with large and numerous apartments. 
‘Other mechanic arts were not exercised as distinct 
trades; and even princes were frequently their own 

is. Ornamental works, however, in metals, 
wood, &c. were not uncommon in those days; but the 

part of the trinkets and more luxurious utensils 
‘ain use among the early Greeks appear to have been pro- 
‘cured from the Phenician merchants. ‘Their principal 
‘study, and most constant practice, was the art of war; 
‘and they seem to have improved considerably u 
‘that tumultuary warfare, which is genetally practised 

__. among barbarous nations; “Their infantry were com- 
_. monly heavily armed-with helmet, breastplates, greaves, 
and shield; and were regularly drawn up in close ranks 

or phalanges, marching in steady silence under their 
respective leaders. Cavalry were not yet employed in 
their battles; but chariots were generally used ‘by the 
chiefs, as the means of conveying them more rapidly 
‘along the line, and of annoying more effectually a fly- 
fing army. The skirmishing of the commanders, how- 
ever, in front of the troops, and their mixing with the 
‘soldiers in the heat of the fight, left little room for the 
“exercise of generalship ; and their fashion of stopping 
dn the midst of the action to strip the slain, sufficiently 
amarks their want of military discipline and skill. Th 
bomen with much sirllarity: sleeping under their 

, or sheltering themselves with huts; and gene- 
fally fortified their post, when exposed to the attack of 

» apowerful enemy; but, though a sraall guard might be 
at anout-post, they were unacquainted with the 

, rtanit precaution of stationing and relieving a line 
‘of sentinels. In the’ war, courage was re- 
garded as the highest virtue; and ‘the mammers of the 
eatly Greeks were decidedly batbarous. Quarter was 
‘rarely granted to a fallen enemy ; ‘and the capture of a 
“city was'succeeded by the massacre of all the men who 
ewere able\to bear arms, and by the captivity of the 
‘women'and children. The spirit of hospitality, how- 
-ever, was generally diffused, and tended often to allevi- 
‘ate'the miseries of military devastation. Women ap- 

, a8 well as men, to have united the highest rank 
with the humblest ions, but evidently enjoyed a 
greater degree of influence and freedom, than has been 
usual in subsequent ages among oriental nations. There 

» thas been supposed to exist, a striking resemblance be- 
_ ‘tween the manners and sentiments of the Greeks in the 
heroic age, and those of the Gothic nations of Europe, 
‘except that the latter displaye more generosity in war, 
~and gentleness towards th 

cient prototypes. 
The immediately succeeding the Trojan war, 

affords few lights to history, and is even involved in 
deeper obscurity than the heroic age. Supposing Ho- 

female sex, than their an- 

‘ 
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mer to have lived within a century, or rather half a 
century of the Trojan war, his works may be allowed 
to supply a tolerable record of the previous events best 
authenticated by tradition, and of the most important 
occurrences which took place during his own life. His 
history terminates with the accession of Orestes to the 
throne of Argos ; and total darkness thenceforth rests 
upon ‘the historian’s path, relieved only by a few un- 
certain glimmerings, till the first Persian invasion of 
Greece, About 80 years after the destruction of Troy, 
a great revolution took place, which dissipated ancient 
traditions, stopped the progress of civilization, and 
changed ‘the governments, and even the population, 
of most of the Grecian states. The descendants and 
partizans of the celebrated Hercules had found a 

in Doris from the persecutions of Eurystheus 

Greece. 
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but had never ceased to prefer their claims to the the Hera- 
kingdom of Argos, and even to the dominion of all clides. 
Peloponnesus. Twice had they attempted, without 
success, to make their way through the isthmus, But, 
at length, the great grand-son of Hyllus, the old. 
est son of Hercules, crossed the Corinthian gulf with a 
powerful armament, and speedily overran the whole 
peninsula, with the exception of Arcadia and Achaia, 
where Tisamenus, son of Orestes, made a resolute and 

. successful stand. All the rest of the conquered coun- 
Was divided among the princes of the Heraclides, 

and their allies from Doris and A®tolia ; and the greater 
part of the old inhabitants either emigrated from the 
oppressions to which they were subjected, or were re- 
duced by the invaders to a state of servitude. A new 
distinction of the Grecian people was the consequence 
of this revolution. The Pelasgian name, whith had New dis- 

ailed on the continent, and the Lelegian in the tinctions of 
islands, had, at an early period, but for reasons not clear- 
ly ascertained, given place to the Holian and Ionian ; the 
latter designation being applied principally to Attica 
with its colonies, and the former to all the rest of Greece, 
both within and without the peninsula. Out of these 
two, four distinctions of the Grecian people arose, after 
the irruption of the Heraclides. In all the immediate 
establishments and distant colonies of these invaders, the 
Doric name and dialect prevailed. The Athenians rose 
to such pre-eminence, as to give rise to a new designa- 
tion, namely, tlie Atti¢. Excepting them and the Me- 
gatians, who retained tlie Doric name, all the other 
Greeks, without the isthmus, claimed olic origin ; 
and the Ionian name and dialect was retained only by 
those Ionians who had migrated to Asia and the islands. 
Except in the rugged province of Arcadia, nothing re- 
mained me yete iy and the Dorian imvaders brought 
every thing back to that rader state, in which they had 
lived among their native mountains. Disputes soon 

tion of the conquered countries. Internal dissensions, 
occasionéd by their turbulent subjects, were continually 
raging in their respective governments. The enter- 
prising Arcadians seldom suffered them to rest from 
external hostilities. And, by all these concurring 
causes, Peloponnesus was rapidly falling back into that 
state of anarchy and barbarism, in which it had been 
before the time of Pelops and Hercules. Nothing tend- 
ed ‘so ‘effectually to resist this tendency to disunion 
and turbulence, as the revival and regular establish- 
ment of the public games, by Iphitus, sovereign of Elis. 
These athletic games, as 1s evident from the writ- 

the Grecian 
people. 

Period of 

arose among these’ allied princes, respecting the parti- nce dogg 

Revival of 
ings of Homer, had been occasionally celebrated under public 
the superintendence of different princes ; wd at the ganes. 
funerals of eminent men, maby traditions ‘prevailed, BU. 776. 
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that Eleia in Peloponnesus had frequently been. the 
chosen scene of these contests, and the resort of princes 
from various parts of Greece... Iphitus, therefore, ha- 
ving procured a favourable response from the. oracle at 
Delphi, established a regular festival for that purpose, 
to be held every four years at Olympia, in the territory 
of Elis. Solemm sacrifices were to be offered to Jupiter 
and Hercules, and games celebrated in honour of these 
divinities. In these games, all Greeks were free to par- 
take ; and, for a certain period, before their commence- 
ment, as well as after their conclusion, a general armis- 
tice was ordained to take place.. The territory of Eleia 
particularly, was to be at all times counted sacred, and 
secured from every hostile encroachment. This Olym- 
pian meeting, instituted about half a century after the 
return of the Heraclides, served as a common capital to 
theGrecian people, andcontributed more effectually than 
could possibly have been anticipated, to the advance- 
ment of arts, science, and civilization, in all the different 
states. A general revolution in the government of 
every state, began about the same period to take place, 
from causes very imperfectly known. The republican 
spirit, which seems to have existed in all of them, even 
under their early monarchical constitutions, acquired so 
much strength, that, ina few ages, monarchy was ever. 
where abolished, and the name of tyrant applied to 
who attempted its support, even under the mildest 
form. For a sketch of the peculiar political institutions, 
and separate history of the several states of Greece, we 
must refer to their respective names, which form dis- 
tinct articles in this work, especially to Aruens and 
Lacepemon ; and shall, at present, restrict our atten- 
tion to those more extensive events which affected the 
Grecian people in, general... The first important occur- 
rence of this description which communicated a new 
and powerful spring to the genius of the Greeks, and 
greatly influenced their future progress in every 
of art and science, was the unparalleled struggle which 
they so long and successfully maintained with the 
whole power of the Persian empire. See Oxymric 
Games. 

In the reign of Darius, the son of Hystaspes, the 
power of the Persian arms was extended on every side 
of that vast empire. All was subdued to the west, as 
far as Macedonia.. Amyntas, the king of that country, 
acknowledged subjection to the Persian monach; and 
the Grecian islands soon began to feel his ambitious 
and overwhelming influence.’ Cyprus, Samos, Lesbios, 
Chios, and most other islands on the Asiatic coast, were 
either persuaded or compelled to admit his supremacy. 
Most of them, according to the uniform policy of the 
Persians, were nevertheless allowed to retain their own 
magistrates and laws. One of their own nation was 
appointed to preside as goyernor ; and this person, what- 
ever was his personal pc eg was always, from his 
official situation, denominated Tyrant by the Greeks. 
Athens itself, hard pressed by the powerful alliance, 
which the Lacedemonians had formed against them, 
had begun to solicit the protecting aid of Persia; but 
Artaphernes, satrap at Sardis, having patronised the 
pretensions of the tyrant Hippias, whom they had dri- 
ven from his power, they were filled with detestation 
of the Persian name, and the more readily consented to 
assist the Ionians in Asia, who had revolted against the 
authority of Darius. These, however, were speedil 
reduced ; and the Persian monarch, in order to punis 
Athens and Eretria, who had given aid to the insurgent 
states of Asia, or rather in prosecution of his ambitious 
views for the enlargement of his dominions, sent a 
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powerful army into Greece under the command of his 
son-in-law Mardonius. Darius had previously dis- 
patched heralds to each of the Grecian states, demand- 
ing earth and water as an acknowledgment of his su-: 
premacy ; and, if wholly independent of each other, 
the greater part would probably have soon submitted 
to the Asiatic yoke. But, happily for Greece, its little Unite 
commonwealths were at that period so united 
by reciprocal treaties and obligations, and especially by 
a formal confederacy under the Lacedemonians, a 
kind of general tribunal existed for the punishment of — 
treachery or cowardice, which enabled them, in a great 
measure, to act as one nation. Macedonia, which had 
formerly paid homage, was more effectually subdued, 
and compelled to pay tribute to the Persian king. 
Thebes, by the influence of a faction, and a few other 
cities, particularly /Egina, made submission to his de« 
mands ; but the emonians and Athenians were so 
indignant at the requisition of Persia, that, forgettin 
the law of nations and of humanity, they put he- 
ralds to death with the utmost ignominy and barbarity. 
The Athenians, who had been at war with the Aigi- 
nete, and were thus the more excited to adopt o ite 
measures to their hostile neighbours, accused at 
Sparta of desertion from the common cause of Greece; ° 
and the chief persons of that state were instantly or- 
dered to be seized as traitors to their country. Little 
progress was made by the invading army. 
sian fleet lost nearly three hun vessels by a 
in doubling the aaa wy Athos ; and 
forces suffered so severely the 
of Thrace, that the season for military operations was. 
lost, and the whole armament was led back to winter 
in Asia. A second army, under the command of Arta- 
piers son of the late Satrap of that name, and of 

atis, a Median nobleman, avoiding the circuitous march 
by Thrace and Macedonia, sailed from Cilicia in a nu- 
merous fleet, reduced every island and appurtenance of 
Greece in their way, and approached the frontiers of 
Attica, with the exiled tyrant Hippias as their guide, 
before any measures had been concerted by the Greeks 
for the general security. A messenger was now dis. 
patched from the Athenians to Sparta with the intelli- 
gence of the capture of Eretria, and, at the same time, 
with a request for assistance to themselves. The La- p 

the land 

cedemonians readily promised their utmost aid ; but, in condu 
conformity to a superstitious law, unworthy of their 
boasted political wisdom, declared, that they could not 
take the field before the full moon, of which it then 
wanted five days. Immediate assistance from Sparta 
being thus denied, it became a question with the ten 
generals, whom the Athenians had chosen to command 
their army, whether they should venture to meet the 
enemy in the field, or apply their whole exertions to 
prepare for a seige.. Opinions were equally divided, 
ard the decision was, by ancient custom, referred to 
the polemarch Archon, who was persuaded by Miltiades 
to recommend an immediate engagement; a measure ob- 
viously contrary to all principles of defensive war, but 
rendered necessary by the dread of internal factions in 
the city. The Persian army, amounting, according to 
the lowest calculation, (though even that is mobail A 
overrated) to 100,000 infantry, and 10,000 cavalry, ac- 
customed to conquer, and having frequently engaged 
the Greeks of Asia and Cyprus, advanced with confi- 
dence as to certain victory. The amount of the Athe- 
nian force has been stated as low as 9,000 heavy-armed 
infantry, and 1,000 Plateans, who had bravely 
to share the desperate struggle for the freedom of their 

Brygians, a people _ 
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A ciples conhbearens. Dubpreten, make it 
. regular Grecian troops, now opposed 

Persians, were not much less. than 20,000, with 
an number of armed slaves. With this army, 

fearfully inferior to the invading host, the genius 
of Miltiades, who was well acquainted with the nature 
of the Persiart tr by the determined bra- 

__very of his soldiers, gained, on the plain of Marathon, 
a most decisive vi , and drove the routed Persians 
to their ships with great slaughter. But this distin- 
guished commander, having failed in a subsequent ex- 
edition against the gean islands, which had submit- 

ted to the Persians, was, by the base machinations of 
ner spirit, condemned to py a fine of 50 talents, and 
died in prison of the wounds which he had received. 

et- The death of Darius, the revolt of Egypt, and the 
fhva- disputes which arose about the right of succession to 

2), the throne of Persia, procured to the Greeks a respite 
_ of several years from any farther attempts against their 
La uae pe But Xerxes, the young Persian mo- 

, was sufficiently ardent to revenge the disgrace, 
which the arms of his nation had sustained, and to pro- 
secute those schemes of conquest, which his predeces- 
mae ed. tea Rage are said to have been 
explo yed in preparations for the punishment of Athens, 

_and the reduction of Greece ; pi an army was collect- 
ed, more numerous than had ever before, or than has ever 
since been known in the annals of the world. To pre- 
vent the disasters, which might attend the conveyance 
of the armament by sea, as well as to provide for 
the future m8 gd the intended conquest, a canal, 

'_nayigable for the largest galleys, was, (according to the 
united testimony of all the Greek historians and geo- 

_graphers, ) actually formed across the isthmus, which 
_ joins mount Athos to the continent of Thrace. Two 

bridges of boats also, the one to withstand the winds 
and the other the current, were extended across the 

Hellespont nearly between Abydos and Sestos, where 
the street is about seven furlongs in breadth. Early in 
the spring, the army moved from Sardis, the principal 
place of rendezvous; and seven days and nights are 
said to have been occupied in passjng the bridges of the 
a mt. The land and sea forces met at Doriscus 

_ near the mouth of the Hebrus, where, according to He- 
-_ rodotus, the Persian monarch reviewed his enormous 

_ army, which is said to have been composed of twenty- 
; nine different nations. This historian (whose testi- 
ng mony, as he lived so near the time of the expedition, 

_ ought to be most worthy of credit, but whose-detail of 
-many incredible concomitant circumstances casts a 
gee oves. a whole narration) estimates the effective 
strength of the infantry at 1,700,000 fighting men, and 
_the cavalry at 80,000, exclusive of om an Nit fol- 
lowers, whose number defied calculation. “The fleet 
consisted of 1207 galleys of war, carrying about 277,600 
men ; besides transports, store-ships, and a variety of 
smaller vessels, amounting, at a calculation, to 
3000, and their crews to240,000. The land forces march- 
ed from Doriscus in three columns, every where adding 
to their numbers, by compelling the youth of the coun- 
tries through which they passed, to followtheir standards. 
They met again at Acanthus, where they were joined 

the fleet, which then proceeded through the canal 
+ age into ~~ bay of Therme, where the whole 

coming up, formed an encampment, extendi 
Rs Therme and the borders of Mygdonia to the wher 
; Haliacmon, near the confines of Thessaly. The Greeks, 
a 
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in the mean time, were slow in concerting any measures —Greeee. 
for their common defence ; and many of the smaller res “"v—"—" 
publics readily made the required submission to the Per- Tardy mea- 
sian monarch, whose sway had been experienced by many sures of the 
Grecian states to be much less oppressive than that of &reek* 
the domineering rule of the Spartan oligarchy, to which 
the greater part of them had long been subjected, The Resolute 
determined resistance of the Athenian people first arrest- resistance of 
ed the progress of the Asiatic host} and to them chief. Ate». 
ly belongs the honour of having preserved Greece from 
a foreign yoke. To this daring resolution they were 
tage ea not entirely by the love of freedom, but by 
the d ,of certain punishment. The whole arma- 
ment was ostensively prepared for their destruction, 
and their courage therefore was nearly that of despair. 
Their success at Marathon may have thrown a ray of 
hope through the gloomy prospect before thsm; and, 
at this critical moment, they happily possessed in The- 
mistocles a leader of extraordinary talents, peculiarly 
fitted for conducting the arduous contest. Deputies 
from the confederated states at length assembled at 
Corinth, to consult respecting the conduct of the war ; 
and an attempt was at first made to defend the 
into Thessaly. An army of 10,000 men from the dif- - 
ferent states, joined by all the Thessalian cavalry, was 
actually sent to occupy the vale of Tempe; and was 
competent to have defended the pass against any num- 
ber of assailants. But the Grecian leaders, alarmed by 
the accounts which they received of the multitude of 
their invaders, and understanding that there was ano- 
ther opening into Thessaly, which they did not think 
themselves strong enough to occupy, were struck with 
a sudden panic, and, embarking their troops, returned 
to the Corinthian isthmus; while the Thessalians, now 
left to their fate, made an immediate submission to the 
demands of Xerxes. It was next resolved to make a 
stand at the pass of Thermopyle, which afforded every 
possible advantage to an inferior force ; but their mu- 
tual jealousies and selfish anxiety to reserve their 
strength for their proper defence, prevented the assem- 
bling of a sufficient body of troops ; and not more than 
4000 men, most of them Arcadian mountaineers, were 
collected to dispute the passage with the whole Persian 
army. 
Seed having ors uae pe at tear to Baaile of 

re pro intelligence an ides, resolved to Thermo- 
ena by pene Mace tanis into Thessaly, and reach- pyle, 
ed the neighbourhood of Thermopyle without opposi- ~~ 
tion. His fleet, after suffering immense loss by a storm 
in the bay of Casthanea, entered the Pelasgian gulf; 
and the Grecian fleet, which was stationed off Arte- 
misium to support the army at Thermopylae, succeeded 
in capturing fifteen galleys, which been dispersed 
by the tempest. This favourable event at once revived 
their spirits, and added greatly to the strength, of their 
little navy. Xerxes, in the mean time, having fixed 
his head quarters-at the town of Traches, in the Malian 
plain, waited four days, in expectation that the Greeks 
would yield to his numbers, and leave him an uninter- 
rupted . A herald also was dispatched to Leo- 
nidas, who commanded at Thermopyle, requiring him 
to deliver up his arms; to whom the S replied, 
with laconic brevity, “ Come and take them,” The 
Persian monarch, therefore, on the fifth day, ordered 
the Medes and Cissians of his army to bring Leonidas 
and his Greeks into his presence. These being quickly 
repulsed, the Persian guards, called “ the immortal 

“ * See a very satisfactory statement in support of this opinion in Mitford’s History of Greece. 
3N 
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were very inferior in close fight to the longer weapons 
of the Greeks ; and their repeated and courageous ef- 
forts, to which Herodotus bears ample testimony, made 
no impression. The assault was renewed on the fol- 
lowing day, in hopes that wounds and fatigue might 
exhaust the little army of the Greeks ; but still with- 
out the smallest prospect of success. A Persian de- 
tachment, however, having penetrated during the night 
by another pass, and surprised the Phocians, who had 
been intrusted with its defence, shewed themselves, 
on the morning of the third day, far in the rear of the 
Grecian army. Information of this fatal advantage be- 
ing conveyed to Leonidas, it was immediately resolved 
that they should all retreat to their respective cities, 
and preserve their lives for the future wants of their 
country. Leonidas, however, in obedience to a law of 
Sparta, which forbade its soldiers, under whatever dis- 
advantage, to flee from an enemy, resolved to devote 
his life to the honour and service of his country. Ani- 
mated by his example, every Lacedemonian and Thes- 

~pian under his command, determined with him to 
abide the event. The Thebans also, on account of the 
disaffection of their city to the Grecian cause, were de- 
tained, rather indeed as hostages than as auxiliaries.*, 
Leonidas stationed his little band at the wall of Ther- 
mopyle, where the pass was scarcely 50 feet wide; and. 
all of them resolved to sell their lives to. the enemy at 
the dearest rate. With the fury of men resolved to 
die, they rushed against the advance of the Persian 
army, and made a dreadful slaughter of the crowded 
and ill-disciplined multitude. Numbers of them were 
forced into the sea, and many of them expired under 
the pressure of their own people. Leonidas ‘ell early in 
the fight, at the head of his troops; but the engagement 
was continued, with advantage on the side of the Greeks, 
till the Persian detachment came in sight in their rear, 
They then retreated to the narrowest part of the pass, 
where the Thebans began to sue for mercy, and were 
most of them taken prisoners, The surviving Lacede- 
monians and Thespians gained a little rising ground, 
where they fought in the midst of a surrounding host, 
till they were utterly cut to pieces. In the conduct of 
the Spartan prince, there was wisdom as well as magna- 
nimity. His example checked the disposition which 
prevailed among the Greeks to shrink from the Persian 
panes and gave a eonvincing proof to the invaders, at 
ow vast a price of blood they would purchase their 

conquest. During the transactions at Thermopylz, the 
Grecian fleet gained several advantages over that of the 
Persians ; and about two hundred galleys of the latter, 
attempting to take the Greeks in the rear by sailing 
round Eubeea, were totally lost in a storm, Having 
received intelligence of the fall of Leonidas, and the 
retreat of the rest of the army, the Grecian fleet retreat- 
ed from Artemisium, and sought the interior seas of 
Greece. The Persian army experienced no opposition 
in their march through Doris and Beeotia, which, ex- 
cepting the cities of Thespie and Platwa, had always 
been adverse to the confederacy of the Greeks. Pho- 
cis alone, of all the provinces between Thessaly and the 
isthmus, remained faithful to the cause of Grecian in- 

without mercy by detachments of the enemy ; while the 
main body advanced in a direct course to the devoted 
city of Athens. The Peloponnesian troops. having res 

* In the army at Thermopyle there were originally 300 Lacedemonians, 700 Thespians, and 400 Thebans, se 
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Greece. band,” were marched to the attack. Their numbers 
<=" were unavailing on so narrow a field; their short spears 

planning a retreat, and that he would thus lose the 

solved to confine their operations tothe defence of the 
peninsula, Attica was completely abandoned to the 
whole weight of the invading host. Athens was filled 
with alarm, and all were convinced that their destruc- . 
tion was inevitable. The oracle at Delphi, label 
having recently pronounced, that “ the wooden wall” | 
alone would afford an impregnable refuge to themselves » 
and their children, Themistocles, who had -probably 
himself suggested the response, persuaded his country- 
men that they were thus directed to embark on board _ 
their fleet. ‘Their families and effects were, in confor-— 
mity to his advice, immediately transported to Salamis, 
£gina, and Trezene; and all the m who were able 
to bear arms repaired to the ships. A few of the poor- 
er citizens, who were unable to bear the expence of a __ 
removal, and some others, who conceived the auswer of 
the oracle to point out their citadel, which was built of 
wood, as the place of safety, refused to abandon the 
city. The Persian army, advancing from Thebes, 
burned the forsaken cities of Thespiz and Platea; and 
experienced no resistance till they reached the citadel 
of Athens, which was immediately invested; and, be- 
ing taken by assault, all within its gates were put to 
the sword. The commanders of the Grecian fleet, 
which was now assembled in the bay of Salamis, alarm- 
ed by the intelligence of the fall of Athens, had resol- 
ved in a council of war to retreat without delay, when . 
Themistocles, addressing Eurybiades the Lacedemonian, 
who had the chief command, threatened, if such a reso. 
lution were adopted, to withdraw the whole of the Athe- 
nian ships, which composed nearly one-half of the al- 
lied fleet; and either to make peace with the enemy, or. 
seek some distant settlement for his deserted people. 
His advice prevailed ; and it was determined to await, _ 
the approach of the enemy in the straits of Salamis. 
This Athenian chief, however, still fearful lest some of 
the squadrons should depart, is said to have accelera- 
ted the approach of the Persians, by causing their mo- 
narch to e privately informed, that the Greeks were 

most favourable opportunity of destroying their whole 
navy at one blow. 1 stratagem was attended with 
entire success. The Persian fleet hastened tomake a 
general attack; while their army lined the adjacent Battles 
shores, and their monarch himself was seated upon an 5 

is fleet eminence to view the approaching battle. 
amounted to 1200 galleys, and that of the confederated, _ | 
Greeks to 300 ; but the narrow strait prevented thenu- 
merous ships of the Persians from being regu 
brought inte action, and the crowded ipsdeen sets 
ed it impossible for the Phenician squadron to avail 
themselves of the superior swiftness of their galleys, 
and skill ef their seamen. _ The very zeal of the Persian 
commanders to distinguish themselves in the presence 
of their monarch, tended to increase the confusion. The. 
resolute and persevering attacks of the Greeks, aided. 
by the united talents of Themistocles and Aristides, al- 
lowed not a moment's respite to the enemy to restore 
order, or recover from alarm. -The confusion soon be- 
came so general, that even flight was impracticable,and » 
the sea itself (according to the, description of the scene 
by the poet Aischylus, who honatt on board the Athe- 
nian fleet) became scarcely visible from the Suansy 
wreck and corpses floating on its surface. Forty 
cian galleys are said to have been sunk or destroyed ; 
but most of the crews saved themselves on board of the 
other ships, or on the neighbouring shore of Salamis, 
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went pean no refuge ; and their defeat was 
a i woe: fra 2h _ Still 2 Pome of their 
fleet were so , principal port of Attica 
could not admit half its numbers ; and the Greeks were 
expecting a renewal of the action on the following day. 
But the Persian commanders _ to have concerted 
no measures on the supposition of a retreat ; and a hasty 
order during the night, directed the whole fleet to steer 
immediately for the Hellespont. The army, thus des- 
titute of the supplies derived from the ships, and un- 
_provided with sufficient magazines on land, fell back 
upon the fri province of Beeotia, and speedily re- 
treated inte Thessaly. Three hundred thousand men 

_. were chosen to remain, under the command of Mardo- 
_nius, to complete the conquest of Greece in the follow- 

ing summer. Of this number, 60,000 of the best troops 
were selected as a royal guard, to accompany their mo- 

>. march as far as the espont on his return to Persia, 
< The rest of the immense multitude which he had led 

Per- into Greece, left to their own resources, suffered be- 
my yond description, from the haste of their march, and the 

“want of ines. They subsisted by rapine from 
- friends as wellas foes; and were reduced at last to eat 
‘the very grass from the ground, and the bark from the 
‘trees. Disease destroyed whom famine had spared ; 
and the towns of Thessaly, Macedonia, and Thrace, 

- “were crowded with the sick and the dying. Upon 
“reaching the Hell t, the bridges were Rated: to 
‘have been destroyed by the violence of the current and 
the storms; but the fleet had arrived to transport the 
wretched remains of the Persian host ; and its discom- 
-fited monarch proceeded to Sardis, not indeed entirely 
unattended, as some of the Greek historians relate, but 
with such a diminished retinue as might almost be call- 
ed nothing, when compared with the incalculable num- 
bers who formerly surrounded his person, and obeyed 

__ his command. 
wal of Early in the following spring, the Persian fleet as- 

sembled at Samos; and Mardonius, having attempted 
without success to detach the Athenians from the Gre- 
cian confederacy, compelled them again hastily to aban- 

don their country ; and, withont opposition, regained 
+ ion of Athens. ‘The Athenian people, under 
_ the protection of their fleet, withdrew to Saliams; and 

there, though deprived of their country, and disappoint- 
ed of the timely assistance which they ought to have 

received from the Peloponnesian states, still rejected, 
with the most enthusiastic animity, ail the conci- 

_ liatory proposals of Persia. The Lacedemonians, who 
_ ‘were at the head of the allies, at length ashamed of 

_ their ungenerous and dastardly delays, dispatched an 
army of 5000 Spartans and 35,000 Helots, under the 

~ eommand of Pausanias. These were joined at the 
isthmus by the other Peloponnesian troops, and by the 

Athenian army under Aristides. Mardonius, secretly 
apprized of their march, gave up the city of Athens 
and its surrounding territories to be pillaged by his 
troops, and fell ren upon his magazines in Beotia, 
where he extended his camp along the course of the 
Asopus to the frontiers of Platwa. The confederated 
Greeks, animated by the propitious omens which had 

- been indicated at their solemn sacrifices, advanced with 
confidence to meet the Persians, and pitched their camp 

at the foot of Mount Cithwron, on the opposite side of 
_ the river Asopus, composing a force of 110,000 men. 
‘Mardonius, who appears from the account given by 
Herodotus (the most impartial historian of the Persian 
invasion) to have been deficient neither in courage or 
policy, anxious to draw the Greeks from their advan. 

ee ee 
a a” . 

ee Pt 8 OR 

GREECE. 
tageous position, harassed them greatly with incessant 
charges by his cavalry ; and more than ten days were 
spent in various evolutions on both sides to gain the 
superiority of the ground, and to induce each other 
to commence the attack, In one of these move- 
ments, the greater part of the Grecian troops, ex- 
cepting only the Tegeans, Lacedemonians, and Athe- 
nians, actually fled to the walls of Platwa; and the 
Persian commander, imagining the retreat to be 
general, hastily advan with his infantry as to 
certain victory. A fierce engagement ensued, in which 
the Persian soldiers, though insufficiently armed for 
close fight, and unequal to the Greeks in the practice 
of war, discovered no inferiority in point of courage 
and enterprise; and were often seen, in their vigorous 
assaults, seizing and breaking with their hands the 
long spears of their opponents. Multitudes perished 
in these vain attempts to penetrate the Spartan pha- 
lanx. Their efforts, after ated failures, began to 
relax. The Greeks advanced in their turn ; and confu- 
sion soon became general among the Persian infantry. 
Their commander Mardonius, while leading on a cho- 
sen body of cavalry to mp his broken troops, re- 
ceived a mortal wound ; and his fall was the signal for 
flight to the whole Persian army. Artabazus, next in 
command, who is said to have dissented from his ge- 
neral in the conduct of the battle, as soon as he was 
assured of the rout of the main body, retreated with 
40,000 men towards Phocis ; but the Persian and Bao- 
tian cavalry stil] kept the field, and afforded considcr- 
able protection to the flying infantry. The Lacedemo- 
nians and Athenians, however, having succeeded in 
carrying the Persian camp by assault, a dreadful slaugh-~ 
ter ensued; and, excepting the detachment which had 
escaped under Artabazus, only 3,000 finally survived 
of 260,000 Asiatics, who composed the rest of the army 
of Mardonius. In the mean time, the Grecian fleet, 
which had remained during the summer inactive at 
Delos, was encouraged, by a private assurance of the 
favourable disposition of the Tonians, to attack the Per- 
sian fleet at Samos. The Persian admiral, having suf- 
fered the Phenician squadron to depart, in the idea that 
the season was too far advanced for naval operations, 
as soon as he received intelligence of the approach of 
the Greeks, hastily sailed from Samos ; and, passing to 
the opposite promontory of Mycale, drew his galleys 
upon the beach, and prepared to defend them on shore. 
The Greeks, resolving to attack the fortified camp, dis- 
embarked their forces in two divisions, one under the 
command of Xanthippus the Athenian, and the other 
led by Leotychides the Lacedemonian. The former 
arriving first at the Persian entrenchments, imme- 
diately commenced the assault; and, aided by the 
Greeks in the Persian service, had entered the ram- 
part, before the Lacedemonians came up. The other 
Asiatics instantly fled from the Athenian assailants ; 
but the native Persians resisted with the utmost bra- 
very, till the arrival of the Lacedemonians, when they 
were completely overpowered, and almost entirely cut 
to pieces, The victorious Greeks, after carrying off 
the most valuable part of the spoil, set fire to the camp, 
and consumed the whole of the Persian fleet on the 
very same day that their army was annihilated at 
Platea. This successful resistance of Greece to the 
Persian invasion, holds out an encouraging example to 
all free states, to maintain their independency against 
any power, however formidable ; and clearly shews, 
that an obstinate determination never to submit, accom 
panied with wise counsels and steady discipline, will 
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rarely fail of ultimate success. The Persian war, in- 
deed, was not yet terminated. The Greeks, in their 
turn, became the assailants and invaders. They pre- 
pared to protect the Ionians, who had thrown off the 
Persian yoke, and particularly to restore freedom to 
those Grecian cities in which the Persians had left gar- 
risons. Under the Spartan goes Pausanias, but es- 
pecially under Cimon the Athenian, they cafried their 
victorious arms to Byzantium, to the island of Cyprus, 
and even into Egypt. By a double victory gained on 
the river Eurymedon, under the last mentioned com- 
mander, both over the fleet and army of Persia on the 
same day, its naval strength was so broken, and its 
land forces so disheartened, that offensive operations 
against Greece were totally intermitted ; and it became 
the boast of the Grecian states, that no armed ship of 
Persia was to be seen westward of the Chelidonian 
islands, or the entrance of the Euxine, and that no Per- 
sian troops dared to shew themselves within a day’s 
journey of the Grecian seas, But the ambitious views, 
and political jealousies, which arose among the confe- 
derated states of Greece during the prosecution of these 
successful operations, prepared greater evils for their 
country than all that they had endured, while strug- 
ling under the pressure of the Persian hosts. The 

Athenians, though apparently the greatest sufferers by 
the invasion, derived the greatest benefits from its ef 
fects. They found their country laid waste, and their 
city in ruins ; but, in consequence chiefly of their naval 
superiority, and a succession of great commanders, they 
rapidly attained that supremacy in Greece, which the 
Lacedemonians had hitherto enjoyed; and by the able 
conduct of Cimon, the most distinguished of all their 
leaders, soon reached the summit of their political in- 
fluence and military power. The Lacedemonians had 
not been inattentive observers or inactive opponents of 
the growing consequence of the rival state ; but, usually 
slow in their counsels, (and weakened by an earthquake 
which laid their capital in ruins, and by a consequent 
insurrection of the Helots, which reduced them to the 
necessity of requiring aid from their neighbours,) had 
long evaded an open rupture with the Athenian repub- 
lic. The latter people, however, accustomed to war, 
elated with success, swayed by a turbulent democracy, 
and unable longer to disguise their ambitious designs 
upon the liberties of Greece, not satisfied with repeated 
interferences and aggressions against the ancient allies 
of Lacedemon, proceeded at length to make a direct and 
unjustifiable attack upon its armies, while returning 
from the protection of Doris, against the inroads of the 
Phocians. Aided by the Argians and Thessalians, they 
met the Lacedemonians and their Peloponnesian allies 
at Tanagra in Beeotia. After a sevére action of two 
days, and great slaughter on both sides, the Athenians 
were compelled to retreat, and the Spartans pursued 
their march without farther obstruction. 

In the view, however, of raising a state without the 
peninsula, to balance the power and curb the ambition 
of Athens, they formed a close alliance with the The- 
bans, and nae 4 seconded their attempt to recover 
that supremacy in Beeotia, which they had been accus- 
tomed to claim before the event of the Persian war. 
But the Athenians under Myronides speedily regained 
the influence which they had lost by their defeat at Ta- 
nagra; and all Beotia, with the exception of Thebes, 
was brought either into their alliance, or under ‘their 
dominion. Burdened at length by the variety of their 
military operations, and even by the extent of their con- 
quests, they were disposed to-enter into negotiations with 
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their Peloponnesian adversaries ; and by the good offi- 
‘ces of Cimon, whom they recalled from exile, and who 
had always been greatly esteemed at Lacedemon, a 
truce for five years was concluded between the rival 
powers. But, after the death of that distinguish 
commander, who had uniformly exerted hi to di- 
vert the military spirit of the Greeks from internal wars, 
hostilities were again renewed. The Athenians, how- 
ever, being hard pressed, and even invaded by the Pe- 
loponnesian confederates, as well as encumbered by the 
numerous islands and colonies subject to their empire, 
a second time sought an accommodation; anda truce 
was concluded tor the space of thirty years, upon terms 
by no means advantageous to their influence. 
constitution of Greece, composed of so many small and 
independent states, was unfavourable to a long conti- 
nuance of general tranquillity. Its nts were Circu 
so distinct, that no common authority could prevent ces u 
the occurrence of partial wars; and yet so connected, vour 
that war in any part always endangered the peace of ¢ 
the whole. This was more especially the ch, 
of a practice, which had become universal among the 
weaker states, to provide for their protection by court- 
ing the alliance, or rather ripe ama the dominion 
of one of the two leading republics of Lacedemon or 
Athens. These two rival powers also differed consider- 
ably in the political principles which they i 
favoured, the former being generally the patroness of 
aristocracy, and the latter of democracy. their 
influence-was extended according as one or other of 
these opposite factions prevailed in the different states ; 
or rather, according as their arms were severally crown- 
ed with success, the party to which they were friendly 
gained the ascendency, and succeeded in bringing the 
state which it ruled to the side of Sparta or of Ai 
This constant rivalship, never wholly ‘dormant, and 
kept in continual excitement by the frequent quarrels 
of the minor commonwealths, at length gave rise tothe __ 
long and bloody contest of the Peloponnesian war. _ 
The Athenians, having assisted the Corcyreans against Oyjgin 
the Corinthians, were — ae by ey the Pel 

le, jommed by maity other complainants, aving ponn 
re the aa ae f insulted the Peloponnesian Aa 
federacy. An assembly of deputies from the different 
states, of which that confederacy was composed, having 
met at Sparta, a great majority decided for an imme- 
diate recourse to arms ; and even the historian Thucy- 
dides admits, in the most explicit terms, that a general 
sentiment of indignation had been excited among a 
large portion of the Grecian people, by the arbitrary and 
oppressive sway of the Athenian republic. See Aris- 
TIDES, &c. “ bs 

The two hostile confederacies, though very different. State o 
ly composed, divided between them ‘very equally the on™ 
force of the Greek nation. All the Peloponnesian § 
states, except the Argians, who remained neutral, join- 
ed the Lacedemonians. In Northern Greece, the Me-~ 
garians, Boeotians, Locrians, Phocians, &e. formed a 
part of ‘the same alliance ; and external assistance was 
expected from the king of Persia, and the Grecian co- 
lonies of Italy and Sicily. The Athenians had few 
allies, and some of them not very zealously inclined to 
their cause. The principal were the Thessalians, and — 
Acarnanians, and the islands of Corcyra, Zacinthus, 
Chios, and Lesbos. But all the other islands of the 
ZEgean Sea, except Melos and Thera, and all the wealthy 
Grecian cities of Thrace, of the Hellespont, and of Asia 
Minor, were'tributary subjects of Athens, -and entirely 
subject toits contd: The Spartan king Archidamus, 

But the p, mn 

war, 



d the chief command of the: nesian forces, 
nounting to 60,000 men, advanced slowly to the in- 

-_wasion of Attica ; but, before actually commencing hos- 
ttilities, he once more proposed the terms of accommo- 
dation, which the Athenians had formerly rejected. 
The celebrated Pericles, who had | directed the 

councils of Athens, and who is sup to have plun- 
ged his country into war, for the purpose of prolonging 
nhac influence in the state, easily induced his 
fellow citizens to refuse all farther negociation ; but all 
his extraordinary ‘talents were necessary to persuade 
the Athenian people to adopt the measures of defence, to 

_ which they were reduced by the power of their ene- 
on of mies. Abandoning their country to the ravages of the 
. hostile army, they were compelled to secure themselves 

and their effects within the walls of the metropolis, 
filling the temples, the turrets of the ramparts, the 
‘tombs. even, and the lowest hovels, with their wives 
and children. Pericles, reproached and threatened as 
the principal author of their calamities, and vehement- 
ly urged to meet'the invaders in the field, directed all 

his attention to the defence of the city, and the preser- 
vation of good order. The Lacedemonians and their 
allies, having exhausted the means of subsistence, and 
loaded themselves with plunder, returned to Pelopon- 
-nesus, and dispersed to their respective cities. The 
Athenian fleet, in the mean time, ravaged the:coasts 
of Peloponnesus, taking, in its return, the island of 

ina; and, towards the end of autumn, Pericles, 
-with the whole of the land forces, laid waste the neigh- 
bouring territory of Me At the commencement 
_of the second summer, the confederates under Archi- 

_ damus again entered and ravaged the country of At- 
at tica; while a more dreadful scourge, a pestilential fever 
‘ resembling the modern disease of the plague, raged in 

_ the crowded streets of the city. The war, however, 
was not arrested by this awful calamity ; and, for se- 
-veral years was regularly conducted in the same man- 

ner, The Peloponnesian states were so superior in 
and forces, that they annually invaded the territories 

of the Athenians, who could not risk a general action, 
without exposing themselves to certain ruin; yet the 

_ confederates were, on the other hand, so ignorant of 
the art of attacking fortified places, that they could 
make no impression upon a city like Athens, defended 

‘by 30,000 men, and supplied by a powerful fleet. 
sand The war thus continued to rage, for many years, with 

nearly the same success, and equal losses on both sides, 
Tt consisted in a succession of partial engagements, 
hasty excursions, and distant sieges, which never af- 
fected the main object in view, or brought the contest 
‘one step nearer to a conclusion. Partaking:also in a 
‘great degree of the nature of a civil war, it was carried 

__ on with.a spirit of ferocity rarely exemplified among ci- 
- vilized nations ; and, though the time of its continu- 
ance, the very age of Socrates himself, was an era, at 
least inthe history of Athens, characterised by the 
high perfection to which arts and sciences, philosophy 
and refinement, had been brought ; yet, in no period of 
Grecian history, were more atrocious barbarities com~ 
mitted. Every transaction has been minutely recorded 
by the Athenian historians, Thucydides, and Xenophon, 
who were contemporary with most of the events, which 
they describe ; and our account must be greatly eom- 
‘pressed, not from the scarcity, but from the abundance 
of materials. The league, headed by the Athenians, 
was almost entirely under their:command; while that 
of Peloponnesus, being composed of independent states, 
was continually changing in its component parts, and 
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liable every instant to be utterly dissolved. Had the 
Athenian people therefore steadily adhered to the plan 
of Pericles, and, renouncing every idea of conquest, 
confined themselves to a defensive war by land, and 
offensive operations by sea, they might ultimately have 
triumphed over their numerous opponents; and, at 
least, have inflicted more serious injuries than they could 
have received. From the excessive diversity and dis- 
proportion of the forces engaged in the contest, the one 
over-running the land, and the other scouring the seas 
and coasts, the war was inevitably spun out to an 
indefinite length ; and often were both parties, wearied 
of their accumulated sufferings, desirous of peace; but 
proposals for negociation were as often prevented by 
the vain ambition of Cleon, who had succeeded, at the 
death of Pericles; to the direction of the Athenian coun- 
sels, and by the warlike spirit of Brasidas, the bravest 

Grecee. 
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of the Spartan leaders, After their death, a truce was ‘Truce con« 
concluded for the space of fifty years; and every thing cluded 
was restored to the same situation in which it -had 
stood at the commencement of hostilities; but mutual 
hatred, and boundless ambition, had.aequired such hold 
of the minds of the principal men on all sides, that the 
appearance of concord was of short duration. New 
leagues and dissensions arose, which led to reciprocal 
recriminations and partial hostilities; but it was not 
till the expiration of nearly seven years, that they again 
came to anopen rupture. Athens was the aggressor, 
andthe ambition of Alcibiades was the sole cause of 
the renewal of hostilities. 
with all his accomplishments and talents, was guided 
by principles so inveterately vicious, that he alone may 
be charged with having accelerated the ruin of the 
Athenian state, and completed the corruption of its 
citizens. He persuaded the people, without any other 
reason, except that the city Egesta in Sicily had soli- 
cited the assistance of the Athenians, to undertake the 
conquest of that island ; but, scarcely had the expedi- 
tion, in which he was appointed a commander, com- 
menced its. operations, when he was recalled to stand 
his trial, upon.a charge of impiety. Aware of the ca- 
prices of his countrymen, he took refuge in Pelopon- 
nesus; and, enraged by the senténces pronounced 
against him in his»absence, he instigated the Lacede- 
monians to assist the Syracusans, and to attack the 
Athenians, while their army was engaged in the remote 
and romantic enterprize which himself had planned. 
The Sicilian expedition terminated in the most disas- 
trous manner; and almost the whole of the Athenian 
army was destroyed or taken captive. The Lacedemo- 
nians, supported by a powerful confederacy, and assist- 
ed even by the Persian viceroys, invaded Attica, block- 
aded the city of Athens, and would speedily have ter- 
minated the war by its reduction. But Alcibiades, 

This celebrated character, . 

B.C. 422. 

Wart renew- 
ed, 

having been expelled from Sparta on account of" his li- 
centious practices, exerted himself to detach their Per- 
sian allies, and ‘to: retrieve the falling hopes of his 
country. Recalled by the army, and raised to the chief 
command by the unanimous acclamations of the people, 
he recovered many of the lost colonies, defeated the 
fleet of the confederates, and so alarmed the Lace- 
demonians, that they were ready to have treated for 
peace. But the Athenians, intoxicated with success, 
prolonged the war; and, insensible to their interest, 

ain threw away the instrument of their victories. 
Theirfleet having sustained a trifling loss while Alci- 
biades was absent, and employed in levying contribu- 
tions in Tonia, for the support of the forces, he was in- 
stantly disgraced by the fickle voice of the populace ; © 
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~Greece. and the power of Peloponnesis again’ acquired the as- 
“= cendency.. The confederates, taught by jexperience, 

had exerted themselves to increase the number of their 

portion of that maritime skill, which had hitherto given 
to the Athenians so decided a casos am 2 The 
Athenian navy, however, trusting to their long acknow- 
ledged eminence, and elated by a victory which: they 
had gained over the Spartan fleet at Arginusa, near 
Lesbos, despised their enemies, and neglected all ordi- 
nary precautions, with unexampled imprudence. ‘Ly- 
sander, the ablest of the Lacedemonian generals, having 
succeeded to the command of the allied fleet, and taken 
the city of Lampsacus upon the coast of the Helles- 
pont, resolved to avail himself of that self-confidence 
which guided the counsels of the Athenian captains. 
In order to increase their insolent security, he repeat- 
edly declined battle, which they daily offered him, but 
kept his own crew prepared for action at a moment’s 
warning. Having learned that they regularly drew 
their fleet ashore on the open beach at Aigospotami, on 
the opposite coast, not more than two’ miles from his 

fleet at Ai- ogwn_station, and then suffered the soldiers and crews 
to disperse over the adjoining country in quest of Jod- 
gings and provisions ;-he easily found means to surprise 
them in this unguarded condition, made himself master 
of their whole fleet except nine galleys, and took pri- 
soners the greater part of their forces, by which it had 
been manned. A striking. instance now occurred of 
that savage barbarity, with which ‘the different powers 
-in the Peloponnesian war were generally chargeable. 
The Athenians had resolved, in their assurance of vic- 
-tory, to cut off the right hand of every prisoner whem 
they should capture ; and this intended ernelty, with 
many similar acts which they had perpetrated, was im- 
mediately requited by a general massacre of tlre eptives 
at Aigospotami. | Lysander, with hiss own hand, cut 
down, their general Philocles, after reproaching him 
-with having first set the example among the’ Greeks of 
such violations of thelaws of:war; and, upon this sig- 
nal, about 3000 Athenian citizens were butchered in 
cold blood, by the allied troops:,The Lacedemonian 
commander, now completely master of the seas, speedi- 
ly reduced the principal colonies and dependencies of 
Athens ; and then hastened, with a fleet of 200 alleys, 
to blockade the port of that devoted city, while the land 
forces of the confederates, at the same time, surround- 

“Athens re. €d its walls. No assault was attempted, and its reduc- 
“duced to the.tion was left entirely to the sure operation of famine. 

The haughty and turbulent citizens discovered not 
even the courage of despair in their defence ; but were 
solely anxious to avert the sentence of utter extermina- 
tion, with which they were threatened by some of the 
allied states. The Lacedemonians, however, probably 
as much from policy as generosity, secured for them 
more favourable terms, and saved their persons from 
servitude and slaughter. But it was determined, as a 
measure absolutely necessary to the safety and re 
of Greece, that their tyrannical spirit should be effectu« 
ally humbled, and their power as a state entirely bro- 
ken. They were spared upon the following conditions ; 
that all their ships of war should be surrendered, except 
12; that the long walls and the fortifications of Pei- 
reus should be destroyed ; that all-exiles and fugitives 
should be restored \to the rights of the city ; that the 
Athenians should hold. always as friends or enemies 
‘those states, who were the allies or the adversaries of 
‘Lacedemon ; and should be ready to attend the Spar- 
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and t 
ships, and had at length succeeded invattaining alsoa - 

instantly thrown down, to the sound of mili 
‘and their demolition celebrated with tri 

“sembly was abolished ; the government changed from 

-as an 

era of recovered freedom to Greece. The popular as- 

democracy to oligarchy ; and thirty magistrates were 
appointed to form the new administration of the com- 
monwealth. Such was the termination of the Pelopon- 
nesian war, in its twenty-seventh year; and Lacede- 
mon, now in alliance with Persia, having again become 
the leading power in Greece, the aristocratical inte 

Axcipiapes, &e. dia 
Sparta having recovered her influence in Gre 

acted not less tyrannically than on former. occasic 
and, under the ambitious projects of — came 
daily more corrupted in her principles of policy. _ The 
thirty magistrates, who had bean pincedeatiatie head of ¢ 
the Athenian state; were supported by assistance from 0 
Lacedemon in the most atrocious acts of cruelty and in- 
justice; and the other Grecian cities were ibited * 
even to afford a refuge to the unhappy Athenians, who — 
fled from their oppressors. Not contented with cutting 
off their political adversaries, the thirty tyrants, under 
the direction of Critias, proceeded to murder, upon fri. 
volous pretences, all persons whose riches they em esa q 
to seize ; and the slightest murmur against their op- — 
pressions: was punished with imprisonment, exile, or 
death. In the space of eight months, fifteen hundred 
citizens were sacrificed to their avarice or vi "S 
and Xenophon goes so far as to affirm, that their short — 
reign was more destructive to Athens, than the are 
ding war of thirty years. At length, however, Thra- 
sybulus, at the head of his exiled countrymen, drove 
the tyrants from their seat of abused power, and resto- 
red the ancient democratical form of government. at 
Athens. By his wise moderation, the spirit of retalia- 
tion was restrained, a general amnesty proclaimed, and 
tranquillity restored to the Athenian state.. But what- q 
ever was the form, tyranny was too generally oo 
rit of the Grecian governments, and especially of the G 
pure democracy at Athens. Equally unjust and cruel as 
the most lawless despots, they were often much more — 
inconsistent — pe a seach in ear pro- 
ceedings. ile wed their poets, for their 
meamaniats to ridicule the gods upon the me age 
punished their sages, who endeavoured, for their in- 
struction, to introduce worthier sentiments of religion, 
By their sentence, the celebrated Socrates, (whom ie 
the thirty tyrants had spared, though he often cpponall 
their measures,) was iniquitously put to death. cy 

The Greeks were again involved in a contest with 
Persia, by the attempt of Cyrus the y to de- a 
throne his brother Artaxerxes. That ambitious prince 4 
being governor of Asia Minor, and friendly to the ‘ 
Spartans, persuaded them to join his standard with ~ 
13,000 Grecian troops; but, excepting their leader 
Clearchus, they are said to have been entirely ignorant 
of his views upon the Persian crown. The celebrated 
retreat of the remains of this army, after the death of 
Cyrus, generally called the retreat of the ten thousand, — 
is considered as one of the most extraordinary exploits — 
recorded in the annals of the military art; and, by — 
proving the weakness of Persia, is supposed to have — 
had considerable influence in promoting the Macedo- _ 
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jan invasion, and conquest of that extensive but feeble 
ire. It had the ers eee he nee 
i an expedition, under Agesilaus oO! rta, 

ver the liberty of the Grecian ‘aon icf Asia, 
80 captains, wi ysander 

ay Asia with a dread of his arms ; and was 
to 

wher erwas suddenly recalled for the protection of his 
own country. The Persian monarchs had discovered a 
“more easy and effectual defence against Greciaw valour, 
than their most numerous armies had been able to pro- 

_ vide ; and, by a seasonable distribution of bribes among 
the leading men of the different states, succeeded in 
turning the arms of these warlike republics against 
one another. The Thebans were first gained to their 
interests, who easily succeeded in persuading the Athe- 
nians. Even Argos and Corinth, two Peloponnesian 

"states, joined the confederacy, to which were added 
_ Acarnania, Ambracia, Leucadia, Eubcea, part of Thes- 
or ae Chalcidice in Thrace. The haughty tyranny. 
of mon furnished sufficiently ostensible reasons 
for the union; and Persian gold readily supplied the. 
arguments which were wanting. The confederates 

- sustained a severe check in the vicinity of Corinth, and 
were afterwards defeated by Agesilaus at Coroneia 
with great loss on both sides ; but Pharnabazus, assist- 

ed by the Athenian commander Conon, having defeat- 
ed the Lacedemonian fleet, completely destroyed their 
influence in Asiatic Greece. They proceeded even to 

_ ravage the coasts of Laconia; and, assisting the Athe- 
nians to rebuild their long walls, which connected the 
Peirzeus with the city, again laid the foundation of their 

naval power. After various vicissitudes and intrigues, 
all parties became tired of war, and disposed to peace. 
_ The Lacedemonians, though still superior in the field, 
yet destitute of the aid which they had formerly deri- 

_ ved from the Persian treasury, were straitened in their 
Ms © soa resources ; and Pharnabazus, the friend of 
Pd » having been succeeded in Lydia by Teribazus, 
_ the new Satrap became favourable to the interests of 

By the able negociations of Antalcidas the La- 
_ eedemonian, the Persian monarch was brought in as 

a- mediator, or rather dictator, for a general pacification 
_ among the: states of Greece,’ of which the conditions 

were simply these ; “ that all cities on the continent of 
Asia; together with the islands of Clazomene and Cy- 

_ prus, should belong to the Persian empire; and that 
all other Grecian cities, small and great, should be com- 

B ceed pire sree except that the islands of Lemnes, 
~ Imbros, and Sciros, should remain as formerly under 
the dominion of Athens,” Against all who should re- 

 fuise these terms, the court of Persia declared itself 
ready to unite with those who accepted them, and to 
render every assistance, by land and sea, to reduce the 

‘ . The weaker states were well pleased to be 
n their independence. The Athenians were 

— by the exception in their favour. The The- 
‘bans, anxious to preserve their authority over the 
smaller towns of Beeotia, wished to stipulate for that 
superiority ; but were compelled to concur in the terms. 
And the Lacedemonians, while they lost nothing by 

_ abandoning the Asiatic Greeks, whom they had already 
been obliged to desert, genet the great object of the 
_ -war,—the separation of the states which had combined 
against them, and the emancipation, especially, of the 

_ Beotians from the growing power of Thebes. They 
sres of goon shewed that they accounted themselves to have 
established their supremacy ; and were the first to dis- 

__ turb the general tranquillity. They demolished the for- 
_ tifications of Mantinwza, as a punishment for the disaf- 

t of i‘ 
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at their head, , 

carry the war into the heart of the empire, | 
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fection of its citizens to the Lacedemonian interests, 
during the ing wars. T 
Olynthus, a Grecian city of Thrace, because; by asso. 
ciating the smaller towns in its vicinity under one go- 
vernment, it,was considered as, infringing the condi- 
tions of the Jate treaty ;| hits only offence was 
the-increase of its. strength by a-wise, liberal poli- 
cy, which ought to have been emulated, rather than 
opposed by the other Greeks. They interfered also, 
in the most unjustifiable manner, in the political con- 
tests which agitated the Theban. state; and, by this 
rash measure, gave rise to a long and complicated 
struggle, which ended only with the general overthrow 
of Grecian ,independence: 
returning from an ‘expedition against the Olynthians, pation of 
was persuaded to join the leader of the aristocratical Thebes. 
party in Thebes, and to oceupy the citadel with a La- ® 52. 
cedemonian garrison. | This unauthorised step, though 
at first disapproved by the government of Sparta, was 
finally santtioned by their retaining possession of the 
fortress thus treacherously seized, and by their bring- 
ing to trial and punishment. the chief of the adverse 
faction, as if they had heen the constituted judges of 
Thebes, For the space of four years, they succeeded in 
holding the Thebans under the most humiliating sub- 
jection ; but suddenly the Theban exiles, with. the as- 
sistance of the Athenians, by one of the boldest and 
best conducted exploits recorded in history, recovered 
possession of their power in the city, and compelled 
the Lacedemonians to evacuate the citadel. With dif- 
ficulty the Thebans at first withstood the armies of 
Sparta, by: acting on the defensive; but gradually im- 
proving in military skill, they learned to face in the 
fiell, and to combat, even with inferior numbers, the 
experienced troops of their powerful adversary. Un- 
der the able direction of Epaminondas and Pelopidas, 
they ventured, though then without an ally, to perse- 
vere in the un 
tle of Leuctra, the bloodiest action hitherto known in Leuctra. 
Greece, these distinguished commanders, by their skil- B. C. 370. 
ful dispositions, and the. enthusiastic courage with. 
which they inspired their troops, defeated an army, 
nearly four times the number of their. own. Never 
had the Lacedemonians, before that day, retreated from. 
an. inferior force, or lost in any one engagement. so 
many of their citizens. Another of their boasts, “ that 
neyer had the women of Sparta beheld the smoke of an. 
enemy’s camp,” was now also done away. 
The victorious Thebans, headed by Epaminondas, and City of 

joined by many of the Grecian states, ravaged the La- 7 sane ase 
cedemonian territories to the very suburbs of the capi- “™*e"e* 
tal; and on their return reinstated the Messenians, whom 
the Spartans had driven from their country. The La- 
cedemonians, alarmed not merely for their supremacy 
but their safety; secured assistance from Athens, from 
Syracuse, and even. from Persia, while the Thebans. 
were hard pressed by a war in Thessaly,,against Alex-. 
ander,. tyrant of Phere. Pelopidas, however, having 
been. dispatched to the Persian court, succeeded in re- 
commending himself to the esteem of the monarch, and 
in turning his friendship to a-state which had never 
been at war with Persia. Thebes, intoxicated with her 
rising power, which she owed chiefly to the abilities of 
her leaders, obstinate in maintaining her authority over 
the cities of Beeotia, which was perhaps necessary for 
her resistance to Lacedemon, and aiming to become the 
arbitress of Greece, which her sudden elevation provo- 
ked many of the states to regard as unpardonable pre-. 
sumption, may be considered as at this period the cause 
of the continuation of hostilities among the Greeks. 

Greece. 
hey marched against =—-~y— 

Their general Phabidas, Their occus.- 

ual contest ; and, in the farnous bat~ pefeated at» 
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Sparta, however, was equally obstinate in refusing to’ 
acknowledge the: independence of the Messenians, and 
war was prolonged for some time with little effect, 
chiefly ‘between the confederates. of the two principal 
powers, The Thebans, having’ at length terminated 
the war with Thessaly; with the loss of their able ge- 
neral Pelopidas, were at liberty totake part more effec- 
tually in the transactions of Peloponnesus. A civil war 
having broken out in Arcadia between the cities of 
Mantinza and Tegea, the Thebans supported the cause 
of the latter, while the Athenians and Lacedemonians 
declared for the former. The very existence of Sparta 
was threatened by the bold and enterprising measures 
of Eparinondas, who had nearly taken the city by sur- 
prise ; but, frustrated in his plan by the activity of Age- 
silaus, he returned and gave battle to the Lacedemo- 
nians and their allies at Mantinea, where he was mor- 
tally wounded in the moment of victory, and where 
with him the power of the Theban state expired. © A 
general pacification succeeded, upon the basis of the 
former treaties prescribed by Persia, that every city 
should be independent; but the Lacedemonians still 
persisting in their wish to reduce the emancipated Mes- 
senians, were excluded from the treaty, and ‘remained 
nominally at war with the confederates of Thebes. Ex- 
asperated by the friendly dispositions which the Per- 
sian court had manifested to the Thebans, and perhaps 
-expecting to acquire some pecuniary resources for the 
recovery of their power in Greece, they sent an army 
to aid the insurgents in Egypt. After the death of 
Agesilaus, on his return from Africa, little occurs in 
the history of Greece deserving of notice, till the ap- 
pearance of Philip of Macedon. A great change had 
taken place in Grecian polities. There was now no 
leading state, either of the aristocratical or democratical 
interests; and, though every city exercised a jealous 
watchfulness to prevent atiy overbearing superiority in 
another, there were no extensive confederacies or hos- 
tilities ; but lassitude, indecision, and divisions, perva- 
ded the nation, and paved the way for the universal 
subjugation of their liberties by the Macedonian mo- 
narehy. See Acrsinaus, Epaminonpas, &c. 

In consequence of the blow given to the Spartan 
power in the battle of Mantinza, and the decline of 
Thebes after the loss of Epaminondas, Athens ‘remain« 
ed the most prominent and respected of the Grecian 
republics. In want, however, of any salutary check 
from a powerful rival, its government became extrava~ 
gant and irregular in the most extraordinary degree ; 
the inconsiderate voice of the multitude deciding eve 
measure, frequently ratifying at night what they had 
rejected in the morning, and ready to follow every 
varying scheme of every flattering orator. The citi- 
zens also, sinking into unboundéd Testiey, declined all 
inilitary service, and resorting to the aid of mercenaries, 
engaged in hostilities chiefly for the purpose of collect- 
ing plunder, or of extorting tribute, Every marauding 
expedition was approved, provided the leaders brought 
home a sufficiency of treasure to provide amusements 
for the people, and to bribe the orators to silence. The 
official men, in short, inadequately rewarded by their 
regular salaries, learned, as is almost uniformly the 
case, to recompense themselves ; and the people, either 

e necessitous by their idle attendance on political 
matters, or injudiciously supported by the public funds 
as an encouragement to population, actually depended 
for their subsistence npon the sacrifices, feasts, and 
spoils connected with their military expeditions. While 
Athens was in this situation, strangely feeble in the 
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whole’ constitution of its government and population, ¢ 
et by means of its naval force still the principal ; 

lie in Greece, a rival to its power arose in a quarter, — 

which had hitherto attracted little attention, and had 
even been regarded by the Grecian states as undeserv: ¢, 
ing of their notice. Though the kings of Ma 

etended to be the d ts of Hercules, the G PeKS 4 

considered them as no part of their nation, but always_ 
treated them as barbarians. | This ee existed _ 
more than four hundred years, but stood — 
in need of protection from Athens or from Sparta ; and’ 
had never risen toa ity of partaking in the emi- — 

nence of these republics. But it now furnished an ex. 
ample, similar to that of Thebes, of the power of one 
distinguished individual to accomplish, in favourable 4 
circumstances, the most i t revolutions. It-was of 
in Thebes, indeed, that the new leader of the Mace 
nians had received his best instructions in the art: 
policy and war. Philip had been taken to that city as 4 
a hostage when he was only ten years of age, and had 
been carefully educated under the eye of = 
assisted by the celebrated ——— phi Ly. 
sis. At twenty-four years of age he ascended the throne: _ 
of Macedon, and gave early indication of his talents for — 
government. At the period of his accessién, he found 
himself at war with the Athenians, who supported one _ 
of his competitors for the kingdom. Having defeated 
his ad , who was slain in the action, he instantly _ 
liberated, and Joaded with favours, all the’soldiers of 
Athens whom he had taken prisoners: Having discos 
vered, that the Athenians were intent upon the recom 
very of Amphipolis, which they claimed as one of theit 
colonies, but which he had seized as the key of his do- 
minions on that frontier, he was equally reluctant to’ 
ut it in their power, or to come to arupture for which 
he was not prepared. With his usual consummate pc 
licy, therefore, he declared it in the mean time a 
city, and left the inhabitants to maintain their own ins 
dependence. A peace and alliance were ratified be= 
tween the Macedonian prince and the city of Athens; 
but their agreement was of short duration. A contest — 
psp commenced, which led to the subversion of 

recian freedom by the arts and arms of Philip; but 
which owed its origin as much to the unprincip oe 
gressions of the Athenian democracy, as to the Ce 
tious views of the Macedonian monarch. Whileinfull py 
alliance and co-operation with Philip ‘against the Olyn~ be 
thians, they co indicated their hostility to his A 
interests, by detaching the town of Pydna from his king- © 
dom, and making a direct attempt to possess themselves ** 
of Amphipolis.. Failing in their design, it was soon af- _ 
ter occupied by Philip, and rend a strong barrier 
between his dominions and those of the Grecian states. 
Before this time had commenced “ the Sacred War,” 9, 
undertaken by the Boeotians, Locrians, Thessalians, &c. the ! 
in order to punish the Phocians, who Per eee aV 
field sacred to Apollo at Delphos, and h sed to. 
discharge the fine which the council of the Amphicty- 
ons had sentenced them to pay, as an atonement : 
the sacrilegious deed. They were supp by the 
Lacedemonians, Athenians, &c. and Philip, well pleas- 
ed to leave the Grecian states to exhaust their 

- 
¢ 

Macedonian to the Athenian alliance, he laid siege to 
that city ; and, having gained possession of the place’ 



by bribing ayerty of ie inhabitants, he razed its walls 
to the ground, and sold the people for slaves, The 

: ar, which was still carried on by both parties 
with the most inary retaliations, next ‘orded 

~ eontact with the Grecian states,. Professing to adjust, 
as arbitrator, the matter in dispute, promising to the 
Phocians his ion against the fury of their ene- 
mies, and. soothing the Athenians by the re of his 
friends, that he was secretly intending to humble Thebes 

47, vather than Phocis, he eon. vette into posta 
gained quiet possession e ian cities ; secw 

to that aie as he had promised, their personal safe~ 
+; but red, or at least sanctioned, a decree of 
i calisigchia Assembly, annihilating their political 

existence as a nation, and expelling them from the num- 
ber of the Grecian states represented in the council. 
He was himself elected in their place as a member of 
the Assembly ; invested with the double vote which 
they had enjoyed; and usually denominated in their 
fluture operations the Amphictyonic general. The Athe- 
nians refused to sememmaden his election ; and mani- 
fested, in all their measures, an ambition even more un« 

principled and indefensible than that of the Macedoni- 
an monarch, Guided rather by the inflammatory elo- 
quence of Demosthenes, than by the pacific counsels of 
a ion, they plunged at | into a destructive con~ 
___ test with their powerful rival and neighbour. A se- 

‘reli- cond sacred war again drew Philip into the midst of 
at. Greece. The Locrians of Amphissa having encroached 

upon the consecrated ground of Delphos, and having 
refused to obey the decrees of the Amphictyonic coun- 
cil, the Macedonian monarch was invited, as their ge- 

Many of the Grecian states were now alarmed, and not 
without reason, by the forwardness of Philip to inter- 
fere in their politics, and by the reluctance which he 
shewed to withdraw his army, after the punishment of 
the Amphissians. Demosthenes hastened to Thebes, 
where he succeeded in rouzing the utmost enthusiasm 
for the liberties of Greece, and persuaded the Thebans 
to adopt the immediate resolution of uniting with the 
Athenians, to resist the dangerous progress of the Ma- 
cedonian influence. In vain did Phocion recommend, 

and Philip request, the Athenians to lay aside their 
_ measures for instant hostilities. They excluded the 
former from the command of their army, and marched 
without delay to join their Theban allies against the 

ff enemy. The two armies, consisting of about 30,000.0on 
nea each side, came to a general en t at Cheronea, 

‘The battle was long doubtful. Alexander, who was 
eermrerec porrs.cl. nee, at the head of a chosen 
ali of noble Macedonians, cut down the Sacred Band 

of T ; and the ns eT fora 1 Sra hy 
i with imprudent impetuosity, 

‘ oie Macedonian phalanx under 
Philip. _The vanquished were treated with a degree of 
clemency and generosity, of which there had been few 

‘ in Grecian warfare. Philip hastened to stop 
the ter of the flying Greeks, and dismissed the 
Athenian prisoners wi ransom, and voluntarily re- 
newed his former treaty with that republic. To the 
Thebans he readily granted peace ; but stationed a Ma- 
eedonian garrison in their citadel. By this decisive 

victory, he secured the most entire ascen in 
_ Greece ; and, on that side, there was little farther left 

| for his ambition to desire. 
i Either, however, with a view to extend his conquests, 
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_ him a fair opportunity of bringing his power into full. 

neral, to vindicate their authority by force of arms, 
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or in order to unite the Greeks more firmly under hig Greece. 
power, he planned the invasion of the Persian empire, “"y—™ 
and procured himself to be appointed generalissimo in Philip me- 
the expedition, No measure could have been conceived ditates the 
more popular in Greece, A general council of the i™vssion of 
states was summoned, and the quota determined which ?**+ 
each of them was to furnish. Philip exerted himself 
with extraordinary activity to complete his formidable 
preparations ; and his whole army, in the most ect 
state of military discipline and equipment, was in rea- 
diness to cross the Hellespont. But, in the midst of his 
greatest splendour, while solemnizing, before his depar- 
ture, the nuptials of his daughter Cleopatra, surrounded 
by his guards and principal officers, and receiving, but is cut 
among the assembled states of Greece, little less than ° bY ™ % 
divine honours, he was stabbed to the heart by a despe- wae 
rate assassin. See Demostuenss, and Puixip. : 

Upon the accession of Alexander to the throne of Accession 
Macedonia, when only twenty years of age, the diffe- of Alexan- 
rent nations whom his father had brought under his 4 
dominion made an attempt to regain their indepen- 
dence ; and Demosthenes exerted all his powers of per- 
suasion to the Greeks to unite against the: 
youthful successor of the formidable Philip. But Alex- 
ander, having punished the Thracians, Illyrians, and 
other barbarians, for their indiscretion, turned, with 
the utmost expedition, the whole weight of his arms 
upon Greece. The Thebans, who had massacred the 
Macedonian garrison, which Philip had placed in their who de- 
citadel, having refused the offer of a free pardon made *T°ys — 
to them by Alexander, upon condition of their surren. 72°>* 
dering the principal leaders of the insurrection, were 
defeated with great slaughter, their city given up to be 
pillaged, and the inhabitants sold as slaves, These 
dreadful acts of severity filled the Athenians with alarm, 
and an embassy was instantly dispatched to implore the 
clemency of the Macedonian prince. Alexander at first. 
insisted that ten of their principal orators should be de- 
livered into his hands ; but was at length satisfied with 
the banishment of Charidemus, and expressed the high- 
est regard for the republic of Athens. The other states 
hastened, in like manner, to make their submission ; 
and, in one campaign, the whole nation of the Greeks 
acknowledged his supremacy, Having assembled their 
deputies at Corinth, and renewed the proposal of inva- 
ding the Persian empire, he was appointed, as his fa-- 
ther had been, to the chief command, His rapid con- 
quest of Persia, which would. form: too extensive an and con- 
episode in this brief sketch of Grecian history, and quers Per- 
which must therefore be passed over without detail, s1. 
produced one of the most extraordinary and important 
revolutions in the political aspect of the world. No 
national contest recorded in a was ever more my 
teresting in.its progress, or involved consequences 
pres itude, than the struggle which had so long 

nm maintained. between Persia and.Greece. Its ob- 
ject was to decide the great question, whether E 
or Asia shonld have the ascendancy ; and at 
under the auspices of the Macedonian prince, the for« 
mer gained a superiority, which it has preserved to the 
present day. During the of Alexander's con- 
quests, various attempts were made by the Grecian 
states to shake off the yoke of Macedonia. The Spars 
tans especially, under the direction of their. king Agis, 
excited a powerful insurrection in Peloponnesus; but Insyrrec. 
Antipater, who had:been left to -govern in Macedonia, tions in 

ing a powerful army into the peninsula, com-Greece. 
pletely broke their spirit by a decisive defeat of their: 

30 
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Greece forces, and the death of Agis, who fell in the pursuit. 

Harpalus, one of the officers of Alexander, who had in- 
curred the displeasure of that prince by his extortions, 

when governor of Babylon, took refuge in Athens ; 

and, by means of his treasures, succeeded in attaching 

them to his cause ; but, upon the report of a powerful 
army being dispatched by Alexander to punish their 
treachery, they expelled Harpalus from their city, and 
banished Demosthenes, who had been convicted of ac- 
cepting his bribes. A new commotion also had been 

General re- excited throughout all the states of Greece, by a pro- 
ss ay clamation of Alexander to restore the exiles to their 
‘Aad respective countries and essions ; and, upon the 

B, C. 323, event of his death being known, the revolt which had 
already commenced instantly became general. Demos- 
thenes was recalled, and a powerful army of confede- 
ratetl Greeks, under the Athenian commander Leos- : 

thenes, marched against Antipater. Elated by the suc- 
cess which attended their first operations, they despised, 

’ as usual, the prudent warnings of Phocion, and began 

to calculate upon the return of their ancient greatness. 
But Antipater having been joined by Craterus with a 
part of the victorious army of Alexander, met Te- 
duced the insurgent states in succession ; and, advan- 
cing towards Attica, as the great object of his ven- 
geance, though in some measure softened by the inter- 
cession of the virtuous Phocion, he abolished the de- 
mocracy of the Athenians, and established the aristo- 
cratical government, as it had existed in the days of 
Solon ; obliged them to pay the expences of the war ; 
and placed a Macedonian garrison in the port of 

Antipater Munychia, Similar. changes were made’ in most of 
settles the the other states; and, though the people loudly com- 
eee: of plained, in the first instance, of these infringements 

veces upon their liberties, they began at length to feel, that 
their freedom was in reality greater than it had hitherto 
been, and acknowledged their obligations to Antipater, 
by entitling him the Father and Protector of Greece. 
After the death of Antipater, the Grecian states largely 
shared in the revolutions and dissensions which agita- 

New chan- ted, for so many years, the empire of Alexander. Po- 
ges by Po- lysperchon, who had been associated with Cassander, 
lysperchon. the son of Antipater, in the regency of Macedonia, 

being engaged in a contest with his ambitious colleague, 
sought to attach the Greeks to his interests, by displa- 
cing the , bears whom Antipater had placed over 
them, and by restoring the power of democracy. Se- 
veral of the cities, particularly Megolopolis, resisted his 
decree, and drew upon their heads a bloody revenge. 
Athens, on the contrary, gladly hailed its recovered_li- 
berty ; and proceeded, in its moments of renewed tur- 
bulence, to put to death the friends of Antipater. 

Athenians Among these perished the greatest ornament of their 
put Phocion city, the incorruptible Phocion, who had served in the 
to death, armies and councils of his country till he was above 

eighty years of age; and whose distinguished merit his 
fellow citizens soon after acknowledged, with their ac- 
customed inconsistency, by erecting a statue to his me- 
mory, and inflicting punishment upon his accusers. 
But Cassander, by the aid of Antigonus, having reco- 
covered his influence in Greece, restored the aristocra- 

Prosperity cy, replaced the Macedonian garrison, and appointed 
of Athens Demetrius Phalerius governor of the city, who con- 
under De- ducted himself in his office with so much wisdom and 
Padochis; moderation for ten years, that more than three hundred 
B,C, 317. Statues are said to have been erected in testimony of 

his benefits. The power of Cassander prevailed also in 
Peloponnesus ; and, excepting a very few cities, Greece 
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was again entjrely subjected to the Macedonian domi- 
nion. See ALEXANDER. 

During the revolutions which agitated Macedonia, In 
after the death of Cassander, it was invaded and over- © 
run by an immense body of Gauls, who pursued their ‘he G 
course like a torrent, and poured upon the enfeeb' ae 
states of Greece with the utmost i. They were suc- - 
cessfully resisted in the defiles of Thermopylae, by the 
Grecian army under Cali the Athenian ; but, for- 
cing their way by the path over mount Oeta, by which 
the Persians had penetrated under Xerxes, they directs 
ed their march to Delphos, with the design of plunder« 
ing the temple of -its accumulated treasures. But, 
or with a brave resistance from those who were 
assembled to protect the sacred and, being thrown’ 
into confusion by a violent storm and earthquake, they 
fied in the utmost terror, and turned their arms upon — 
one another, in the darkness of the night. They were 
keenly assailed by the Greeks in their flight, andthe 
greater part of them cut to pieces. Scarcely recover=- 
ing from the inroad of those barbarians, the states of | 
Peloponnesus were involved in new calamities, by the’ 
ambitious arms of Pyrrhus king of Epire, who had res 
duced the greater part of Macedonia, and having been App 
invited by Cleonymus, an exiled S prince, to re- of P: 
dress his grievances, led a powerful army to the gates in G 
of Sparta, while their king and the best of their troops 
were absent in Crete. But the inhabitants of the city, 
even the women, assisting in its defence, made so heroic 
a resistance, that time was allowed for the arrival of | 
reinforcements ; and Pyrrhus, being compelled to re-: 
treat, was slain in an attempt to enter the city of Ar- 
gos, Antigonus, the son of Demetrius Poliorcetes, being 
again es on the throne of Macedonia, began to me« 
ditate the complete subjugation of Greece, andcom= 
menced his operations with the siege of Athens, which 
he speedily reduced, and garrisoned with Macedonian 
troops. Pursuing his schemes of conquest, he gained: 
frames of Corinth by artifice, but was arrested in’ 

is ambitious career by the hand of death, His son De~ 
metrius maintained a commanding influence in the dif+ 
ferent states of Greece, not by attempting to hold the: 
sovereignty himself, but by supporting those who found. 
means to usurp the supreme authority. His successor ) 
Antigonus Doson, a prince distingui by his justice. _ 
and moderation, avoided all interference in the affairs: 
of foreign states ; and the cities of Greece, imitating the _ 
example of the Achzan league, made one last attempt 
to recover their long lost independence. a 

During the distracted times of Macedonia, under Ly= Acha 
simachus and Ptolemy Ceraunus, the cities of Achaia 
gradually recovered their liberties, and renewed their, vive’ 
ancient confederacy: (See Acumans.) Aratus of Si- *™ 
cyon, having freed his native city from the government 
of Nicoeles, joined the Achzan league, and was chosen 
preetor of the associated states. Intent upon delivering _ 
Peloponnesus from foreign dominion, and hoping to — 
render the Achwan confederation a barrier against fu«: 
ture invasion, he surprised the Macedonian garrison in 
Corinth, and attached the liberated city to the Acheans. 
He persuaded the governor of Megalopolis to abdicate 
his power,.and follow the example of the Corinthians. 
Protected by the king of Egypt against the Macedoni- 
ans, the Achzan confederacy was thus extending on all. 
sides, and might soon have united all the. peni as Imp 
one nation, under one government, when its progress oft 
wasfinterrupted by the hostility of S The ancient, 
institutions of that distinguished city had fallen into 



S and virtuous 
hia well-intended, but 

de- of Macedonia. *  Cleomenes defeated by Antigo 

total disuse, and the pes of es pees had be- 
‘come entirely changed. Many of its kings incurs 
Scaepeaisice. exile, and death by — attempts - a 

_ sist the torrent of corruption 3; and Agis particularly, 
nee, had fallen ba sacrifice rd 

Senssted scheme for restoring 
the laws of Lycurgus. Cleomenes, one of his succes- 
sors, revived the ion of the plan, but pushed 
its accomplishment with the spirit_of a tyrant, rather 
than ofa reformer. Having massacred the es nse and 
banished the citizens who were unfriendly to his views, 
and rendered himself despotic at home ; he turned bis 
arms against the Acheans, either for the purpose of 

ifying his ambition, by acquiring the direction of 
ce) ; or; perhaps, only with a view of secu- 

‘ring his authority in Sparta, by having an 
at his disposal. So strong was the antipathy of 

‘the Achzan republics to the prospect of Spartan domi- 
nation, and so great at the same time their dread of its 
powerful tyrant, that Aratus was ur, to the ruinous 
resource of calling in the aid of Antigonus"Doson, king 

nus in 
the famous battle of Selasia, abandoned his ambitious 
Projects ‘cts, advised his subjects to submit to the conque- 

, and sought a refuge for himself in EeyPt. he 
were treated by Antigonus with the greatest 

moderation ; but, from that period of its subjection to 
a foreign power, it sunk into insignificance, and the 
race of the Heraclide became extinct with the suc- 
cessor of Cleomenes. The Achzan league was still pre- 
served entire and powerful, by the able conduct and 

dent measures of Aratus ; but having sought assist~ 
ance from Philip of Macedonia, the son of Antigonus, 

inst the Etolians, the inveterate enemies of Achaia, 
ie wmbisions ally, conceiving a design to subjugate 
the cities of Greece, and regarding the integrity of 
Aratus as an insurmountable obstacle in his way, 
caused the virtuous patriot to be secretly taken off b 

ison. The Romans, however, having formed an al- 
Fance with the Etolians, in order to occupy the arms 
of Philip, who had become the active ally of their for- 
midable opponent Hannibal of Carthage, thus acquired 
a footing in Greece, ehh gradually a oa its final 
subjugation, as a eir empire. ilopcemen, 
the monte of ries fe somes the cause of Philip 
as the professed protector of the liberties of Greece, and 
inspired the confederated states with an ardent love of 
independence, which long withstood the encroachments 
of the policy and power of Rome. The struggle main- 
‘tained in Greece between the Macedonian and Roman 
‘interests, was languid and indecisive, while the latter 
‘were intent upon reducing the power of Carthage. But, 
after the conclusion of the second Punic war, more ac- 
‘tive measures were pursued against Phili Titus 
Quintus Flaminius, the consul, partly by the vigour 

cy of his arms, but still more by his political dexterity, de- 
tached the Etolians, Achzans, and the most consider- 
able of the other states, from all connection with Mace- 
-don ; ete the discomfited Philip to. accept the 
most humiliating terms of peace ; made a pompous pro- 
_clamation, at she public games, of the freedom of 
Greece ; withdrew, according to his promise, every Ro- 
‘man garrison from the different states; and left them in 
full possession of all that political independence which 
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was compatible with the alliance of Rome. Antiochus, 
king of Syria, instigated by Hannibal, and aided by the 
Etolians attempting an invasion of Greece, recalled to 
that devoted country the armies of Rome, and afforded 
them an yx Aor ap which they did not fail to em- 
brace, of subjecting all that of Europe to their 
growing dominion. After reducing and dismembering 
the kingdom of Macedonia, they were invited io 
assist the Spartans in a contest with the Achzan states : 
they soon succeeded in breaking the power of the con- 
federacy, by seducing a part of the cities of which it 
was composed ; and Philopcemen, generally designated peath of 
the last of the Greeks, having fallen in an expedition Philope- 
against the revolted Messenians, it became no difficult men, 
task to accomplish the total overthrow of the confede-~ 
racy, of which he had been so long the principal orna- 
ment and support. Above a thousand of the Achean 
chiefs, accused of having acted in concert with Macedo« 
nia, were transported to Rome to answer for their con« 
duct, at the tribunal of the senate. The Achazan con- 
stitution was, soon after, entirely dissolved ; the whole 
of Greece reduced to the state of a Roman province, and subjec- 
under the name of Achaia; and, from that period, its tion of 
history comes properly to be included under thatof Rome, Gteece to 
See Acuamans, Maceponia, and Rome. eau a: 

But Greece, though subject tothe Roman arms, soon “ “°”” 
acquired, by her arts of peace, a silent superiority over 
her conquerors. The victors became the disciples of 
the vanquished ; and the most distinguished Romans 
learned, in the Grecian schools of philosophy, to regard 
the country which they held in subjection, with the 
gratitude and respect due to a benefactor. These con~ 
siderations probably contributed to secure to the inha- 
bitants of Greece a milder exercise of authority, and 
more distinguished marks of favour, than were enjoyed 
by any other province under the yoke of Rome. Of 
these arts and attainments, to which this singular peo- 
ple were thus indebted for higher honours and advan- 
tages than all their military prowess had been able to 
command, we now preceed to offer an abridged view, as 
a suitable conclusion to the preceding sketch of their 
eventful history. 

Of the state of oe and knowledge among the ears The arts, 
lier Greeks, particularly in what has been called the literature, 
heroic age, as described in the writings of Homer, some 24 scicnce, 
account has already been given, when narrating the “eo 
events. of that period: and the remarks which follow °"“ 
apply chiefly to these times which were posterior to the 
first Persian war.. 

To agriculture, as. an object of study, the Greeks 4 pricut. 
paid little attention.; and the care of its o} ions was ture. 
almost entirly left to slaves. The Athenians consider- 
ed themselves. as having. first received the common 
principles of the art from Egypt, and as having com- 
municated the knowledge of it to the other countries of 
Greece. Attica itself, however, was adapted rather to 
the cultivation of fruits than of grain. Olives and bar- 
ley formed its principal produce, and the citizens of 
Athens received their t supplies of wheat from the 
neighbouring. states of Boeotia, or from their own co~ 
lony of Byzantium, Their writers on the subject, 
among whom. was Xenophon, have done little more 
than. merely detail the common. practices of their own 
times. 

Greece. 
—_—— 

‘ _ * The cities of Greece being so much decayed in strength, and unable to assume the attitude of independence, Aratus may be re- 
garded as having adopted, if not the wisest, at least the only measure of security in his power. His object was to render the kings 
of Macedonia the allies and protectors, in place of the masters and tyrants of the united commonwealths; and, by yielding so 
far to an influence which could not be withstood, to procure a free regulation of their internal concerns, and particularly an exetmp: 
tion from the odious and oppressive presence of foreign garrisons, : o 
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Greece. The inhabitants of Greece, though possessing a mari- 
1" time country, surrounded with islands, and provided 
Navigation. with excellent harbours, were extremely slow in avail- 

ing themselves of these advantages ; and made little 
progress in navigation and commerce, till after the ex- 
pedition of Xerxes into Pel nesus. After the ex- 
ample of Athens, especially in the course of the Pelo- 
ponnesian war, the other states at length directed their 
attention to the maintenance of a navy ; but chiefly for 
the purposes of warfare. The voyage of Alexander’s 
fleet from Patala to Susa, after sailing down the Indus, 
was the first instance of Greeks navigating the ocean ; 
and, previous to that expedition, they were entirely con- 
fined to the waters of the Mediterranean. 

Excepting Corinth and Athens, it was principally in 
the smaller states, such as Megara, Sicyon, Cos, and 
Cnidus, (which possessed not sufficient political influ- 
ence to interfere in the general affairs of Greece,) that 
the arts of commerce were most sedulously prosecuted. 
Athens, however,was the great seat of commercial views, 
where every circumstance favoured the acquisition, and 
encouraged the expenditure of wealth. Its port, Pi+ 
reeus, was then the centre of the traffic of those times, 
and there every commodity was to be found in abun- 
dance. 

The fine arts appear to have attracted earlier atten- 
tion in Greece, than the more useful occupations ; and 
some of the ancient medals, long prior in date to the 
oldest historians, exhibit a chasteness and grandeur of 
design, both in architecture and sculpture, for which 
it is difficult to account. 

The customs and circumstances of the Grecian states 
tended directly to encourage the progress of these arts. 
Three public buildings were indispensible in eve 
city ; a temple, a theatre, and a gymnasium, to which 
were afterwards added the baths, and portico or place 
of shelter for walking and conversing. In larger towns 
these edifices were soon multiplied, especially those for 
the service of religion ; and every city almost forming 
a distinct community or nation, each required to pos- 

Commerce. 

Fine arts, 

sess these different buildings within its own walls, and_ 
Architec- 
ture. 

strove to surpass its neighbours in the solidity and 
beauty of its public structures. The exertions of the 
Greek artists in this at once useful and ornamental 
study, are not therefore very wonderful ; but, when it 
is considered, that its first architects derived their skill 
from those of Egypt and Persia, and that the Dorie 
order, the foundation of all the rest, and the source of 
pure taste to all the architecture of Greece, was actually 
the most ancient, it is not easy to conceive by what ac- 
cidental or intended principle of the art, a beautiful 
simplicity, so opposite to the enormous masses of the 
Egyptians, and cumbrous ornaments of the Asiatics, 
should have been so happily introduced ; unless we as- 
cribe it to the mere circumstance of necessity (the ori- 
gin of so many human improvements) which obliged 
the early architects of that country to work with wood- 
én materials: (See Civin Arcurrecture, vol. vi. p. 
529.) But in whatever way we may account for the 
rise of Grecian architecture, its principles have recei- 
ved the approbation of every enlightened people in 
modern times 3 and its raha the Donte, Tone, 
and Corinthian, still continue to form the invariable 
standard of good taste in the art. * 

The same causes which rendered the skill of the 
architect so much in request, equally tended to encou- 
rage the labours of the painter and sculptor ; and it is 

Sculpture. 

® See an examigation into the grounds of this preference in the Rev. Mr Alison’s Essay on Taste, vol. ii- p. 156. 
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a remarkable circumstance, that, in the most turbulent | 
perieds of Grecian history, the fine arts received the 
most distinguished patronage, and made the most rapid 
progress. At Athens, particularly, the genius of Greece 
was nourished by Pisistratus, and brought to perfecs 
tion by Pericles. The most eminent se 
times were Phidias, Alcamenes, and Myron, of Athens ; 
Polycletes and Lysippus, of Sicyon; Praxiteles and 
Scopas of Paros; and many of the ancient statues 
which have escaped the ravages of time, furnish —_ 
testimony of the progress which had been made in 
art. See Drawine and Scutrrurs. ae y 
Of the state of painting among the Greeks, many ex- Paintin 

in oil. 
im 
shade ; and many eae of ancient Mosaic, still 
served, are not much admired as performances in paint~ 
ing. Both in painting and statuary, the Greek artists 
produced representations of the human form, which 
could ly be called natural. By taking collective 
views of the species, and studying accu the phy- 
sical constitution of the body of man, they combined 
its various and scattered excellencies in one figure, and 
thus exhibited, what nature never does, a model of abs 
stract and ideal perfection.» Among the celebrated ~ — 
painters may be mentioned Polygnotus, who received 
the thanks of the Amphictyonic assembly for his paint~ _ 
ing of the Trojan war, placed in one of the of 
Athens ; Apollodorus, who is supposed to have invents 
ed the art of painting in clear-obscure; Zeuxis, who 
displayed himself at the Olympic games, dressed in ~ 

le and gold, and, having become wealthy, gave his a bey bape: ‘ works as presents, because he said they were above all 
price; Parrhasius, who insolently presented himself to 
ublic ewe a eae 4 old upon er head; 
amphilus, the first who appli principles of science 

to hie art; Timanthes, who sere het eaconeeel ; 
painting of the sacrifice of Iphigenia; Apelles, who 
Penoeed his works to public view, that he might derive 
improvement from the remarks of passengers; and 
Protogenes, the rival of Apelles, who censured the ex- 
treme minuteness of his contemporary, by saying, that 
«« he knew not when to lay down his pencil.” 1 ot ae 

Few things are more remarkable in the manners of ygucic 
the ancient Greeks, than the great i which 
they attached to the musical art, which, in many of the 

ted and recommended’ by the 

etic and warlike, are ‘a 
understood to have much of their from 
the poetry and’sentiments with which they were com- 
bined. 

The honours and rewards lavished upon those who 
excelled in the fine arts, were doubtless one age = 
cause of the improvement which they reached ; 
often were they carried to a hurtful excess, exhausting 
the wealth which was wanted for the support of the 
state, and engrossing the rewards which were due te — 
more essential services, 

= 

4 
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But the great of the Greeks as a people, 
were war and politics. Leaving the ordi bours 
of agriculture and the mechanical trades to the slaves, 
the citizens of the different states considered it as their 
peculiar privilege to share in the government of their 
country, and to. fight in defence of its rights, or for the 
advancement of its power. Every citizen, therefore, 
being bound to serve in arms, was enrolled as a soldier 
at a certain age; and one of their regular employments 
was the exercise of the nasium, as a preparative 
for the toils of war. The armies were composed prin- 
oo of heavy-armed infantry, attended by a number 

slaves to carry the ge, and serve in the camps, 
and sometimes to act as ight armed troops. The arms 
of the infantry were a helmet, corselet, large brazen 
shield; leathern greaves or boots, long pike, and short 
sword. ‘They were long adnaanelsied to advance, in a 
compact body, to close fight; but Iphicrates, an Atthe- 
nian general, introduced the employment of a greater 
proportion of light infantry, diminishing the weight 
and size of the buckler, exchanging the metal corselet 
for one of canvas, lengthening considerably the lance 
and sword, and accustoming the troops thus accoutred 
to the most active evolutions. That célebrated com- 
mander, describing an army as a human body, com- 
pared the general to the head, the heavy-armed infan- 
try to the breast, the cavalry to the feet, and the light 
troops to the hands. Chariots were little used after the 
heroic age ; and, for want of horses, cavalry were never 
numerous, generally consisting of the wealthier citizens, 
or of soldiers fitted out at their expence. Till the time 
of Philip of Macedon, the Greeks were little acquainted 
with the art of conducting sieges, but commonly limited 
their a to a general assault, or inactive block- 
ade. In long or distant wars, especially in the later 
ages of Greece, the citizens received pay, while serving 
in the field ; but the constant object of every Grecian 
state was to support their troops at the expence of the 
enemy. Even in the most civilized periods, Grecian 
warfare was conducted with a spirit of rapine and bar- 
barity, which seemed to increase, instead of diminish- 
ing, as knowledge and refinement spread among the 
people. Retaliation was considered as justifying the 
most atrocious measures, of which, in the course of the 
ee war acnaiy: many instances occur- 

, in the proceedings of all parties. The Lacedemo- 
nians regularly massacred the crews of the Athenian 
merchant vessels, and even of neutrals, whenever they 
came in their way ; and the Athenians deliberately de~ 
creed the extermination of the A.ginetans and Scyon- 
ians, whom they put to death without distinetion. 
_ The Greeks distinguished six simple forms of go- 
vernment, namely, monarchy, hereditary or legally 
established oligarchy, aristocracy, , tyranny, 
and assumed y, of which Aart pe Wiese SA. 
sidered as i and inadmissible. The title of King 
never a = na the possession of absolute 
power, but only a and regulated superiority, par- 
ticularly in directing the observances of reli ion, oni 
bare gorse Sea war, and at meag also in dispensing 
justice, but rarely in enacting laws. After the general 
abolition of monarchy in Greece, whenever a citizen of 
‘@ commonwealth was raised by any means to monarch- 
ical authority, he was denominated Tyrant, not origi- 
nally as a term of reproach, though in future times it 
ame too justly to be applied in that sense. In Athens 

ly, as early as the days of Theseus, the nobly- 
born formed a distinct class of the community, ps. 
were invested with great privileges; but hereditary 

ATT 
nobility declined 

among the citizens. Those who were able to serve in 
war on horseback at their own expetice, began to be 
regarded as a superior rank ; dnd to the saifie circum- 
Stance may be traced the order of ktiighthood in thost 
countries. Atistocracy, however, was less a régulat 
instituted form of government, than an asstinied title 
adopted by the rich and the noble in those statés where 
they held the chief power ; but, as their administration 
was generally oppressive, oligarchy, or the government 
of a few, became a more frequent, though less honour- 
able form of polity; and the teri aristocracy was at 
length employed rather to signify tliose persons who, 
on account of distinguished merit, weré elected by the 
ree to undertake the management of public affairs. 

is last Was commonly the mode adopted in the most 
democratical states; and pure democracy, in which all 
the freemen of the republic, in assembly, formed the 
supreme and absolute administration, was very rarely 
exemplified, and was usually denominated ochlogracy 
or mob-rule. Most of the Grecian governments con- 
tained a union of two or more of these forms ; and, 
from these various mixtures, new distinctions and desig- 
Nations arose, which it would be tedious and unprofit- 
able to trace. . Of political economy the Greeks seem 
to have been extremely ignorant; and very little is 
Imown respecting their mode of managing the public 
finances. On the subject of population, it does not 
very clearly appear what was their regular system. 
They certainly employed many regulations for keep- 
ing up at least, if not for increasing, the number of their 
citizens ; yet they shewed a decided aversion to any 
augmentation of their strength by the admission of fo- 
reigners to the privileges, or even to the protection of 
their state. They studied to preserve their townships 
completely insulated and distinct from all others; and 
piuhibitall intermarriage with the members of a diffe- 
rent community, with all the jealousy of feudal clan- 
ship. 

, there were many circumstances favourable to the 
cultivation of literature and science. Few individuals 
possessed large properties, but many of them lived in 
great leisure, followitig no occupation themselves, and 

incipally maintained by the labour of slaves. Assem~ 
bled generally in towns, and having free intercourse 
with one another, polite manners were formed, and va- 
riotis opportunities were presented for the display of 
taste and genius. A lively imagination, and love of 
novelty, were general characteristics of the Greeks, and 
disposed them to welcome every ray of knowledge which 
beamed upon their limited society. Many, possessed 
of active and intelligent minds, yet less daring in their 
dispositions, or more scrupulous in their integrity, 
shunning the stormy paths of political ambition, sought 
employment and distinction by attainments in litera. 
ture or science. Even those who aimed at the offices 
of statesmen, found a degree of general edhe. 
especially in the Emu of taste, and the arts of elo- 
quence, highly advantageous to enable them to com- 
mand attention in the public assemblies, and to assist 
them in swaying the minds of their fellow citizens. As 
knowledge increased among the members of a commu- 
nity, these qualifications Faciiie not merely useful, 
but essential to every political leader; and many, who 
were unable, or unwilling, to mingle in the struggle for 
public situations, found a less splendid, but often more 

where slong with Worarchy, Grete. 
and wealth beeame the principal cause of distitiction 

tp 
Amidst all the turbulence of the Grecian states, and { jterature 

the almost perpetual hostilities in which they were en- and science. 
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gainful occupation, in communicating to others those 
literary acquisitions which had become so subservient 

and science, tO the success of public men. At length every city in 

“Theology. 

Greece, but especially Athens, abounded with those 
persons, who, under the. name of Sophists, undertook 
to geach every branch of science ; and, at a time when 
books were few and expensive, the oral communication 
of knowledge was obviously a matter of the utmost im- 
portance. * These professors of wisdom studied the ac- 
complishments of eloquence, to render their instructions 
more attractive ; and frequenting all the places of public 
resort, strove to recommend themselves to notice by an 
ostentatious display of their abilities, especially by pub- 
lic disputations with one another, or with any who 
chose to converse with them amidst a circle of hearers. 
Grecian philosophy is generally admitted to have ori- 
ginsted with Thales of Miletus, the contemporary of 
‘olon, and the founder of the Ionian school. Soon 

after him arose Pythagoras, a native of Samos, who was 
compelled, by political troubles, to take refuge in Italy, 
and thus became the leader of what has been called the 
Italian school. Both these sages are understood to have 
acquired their learning in Egypt and Persia; but so 
much was it the practice of the Greeks to claim as their 
own, what they had merely purloined from the lite- 
rary treasures of other nations, that it is impossible to 
ascertain what portion ef their science was indigenous, 
and what of foreign growth. Both Thales and Pytha- 
goras inculcated many valuable moral precepts, but 
they were not teachers of ethics as a system; and their 
countrymen of the Asiatic Greeks were more delighted 
with those metaphysical enquiries, respecting the na- 
ture of matter and spirit, the formation of the world, and 
laws of the heavenly bodies, which gratified their imagi- 
nation, without proposing any restraint to their passions, 
It was during the administration of Periander at Co- 
rinth, and Pisistratus in Athens, that the love of these 
sciences was first kindled in Greece; but the growth 
of every liberal art was entirely checked by the violent 
political contests and revolutions which ensued, and 
particularly by the general alarm of the Persian inva- 
sion, which left no. leisure for speculative pursuits. But 
when the commanding talents of Pericles had. quieted 
the tumults of faction in Attica, the pursuits of science 
revived at Athens. with new vigour ; and, together.with 
the fine arts, continued to receive improvement duri 
all the turbulence which attended the progress and ef- 
fects of the Peloponnesian war. During this period it 
was, that Anaxagoras of Clazomene introduced the best 
principles of the Ionian school, that Socrates dispensed 
his more practical instructions, that Plato wrote and 
taught his more refined speculations, that Lysias and 
Isocrates pleaded in the forum, and that Aristotle and 
Demosthenes studied in the schools of Athens. Anax- 
agoras first taught in Athens the existence of one eter- 
nal and supreme Being, or, as, he is said to have ex. 
pressed himself, “ a perfect mind, independent of body,” 

GREECE. 
gether penem euioneidonit solely and, by enabling 

the his pupils to calculate eclipses sun and moon, 
Seale these hitherto reputed divinities to be mere ma- 
terial substances. But his doctrine was so directly re~ 
pugnant to the whole religious notions of the Grecian 
people, that he was accused of impiety, and obliged to 
withdraw from the eran Pent ig p Socrates, early 
impressed by the sublime principles of theology ht 
by the exiled philosopher, yet, perceiving the Phutily, 
or at least the unpopularity of such discussions respect- 
ing the nature of the Deity, applied himself rather ‘to 
investigate the duty which man ought to render to such 

tor. He seems to have settled it as a first principle, 
that, if the providence of God interfered in the go« 
vernment of the world; the duty of man to man must 
form a apn 6" hed branch of the divine will. He 
therefore appli 
social duties ; and, sing a most di i 
and ready eloquence, he rendered his conversation 
(the only mode of teaching which he employed) at 
once amusing and instructive. He was always to be 
found wherever there was the greatest resort of compa 
ny, and was ready either to receive or,to communicate 
information ; but he would neither undertake the of« 
fice of private instruction, nor accept a reward for his: 
ublic labours. While he maintained the perfect wis- 

sean and perfect goodness of the Supreme Being, and 
the constant superintendence of his providence over the 
affairs of men; he continued to observe and to recome. 
mend the varicus acts of religious means which were 
practised in his native country, But all his caution 
and worth were unable to secure his protection anne 
the jealous tyranny of Athenian democracy ; and, ei- 
ther from an impression that he disapproved of their 
popular constitution, or from a dislike of his purer sys 
tem of morals, he was rendered so obnoxious to his fel- 
low citizens, that a decree was easily procured for his: 
death. After the time of Socrates, the Greek philoso- 
phers were divided into twe opposite sects, the Theists 
and Atheists. The latter, among whom were. Leucip= 
pus, Democritus, Epicurus, &c. supported the opinion 
of Anaximander, that, without the aid of a supreme 
intelligence, all things were produced by a necessary 
action of matter, assuming all kinds.of forms ; and the 
former, among whom were Plato, Aristotle, Zeno, &c, 
adhered to the doctrine of Anaxagoras, respecting the 
existence of a Deity, while they held different notions. 
as to his nature and attributes. Even those, however, 
who possessed the more correct ideas of the Supreme 
Being, almost without exception conceived the world 
to be governed by a number of inferior divinities, to 
whom different departments of the universe had been 
committed ; and, as they rend conformed. to the ex 
isting religious usages of their. respective countries, 
thew eter hical system and private example, rather 
countenance 

* If aw attempt were made to estimate the literary and scientific attainments of the ancient Greeks, the following would probably 
be found to be a few of: the principal results ; namely, that, in literature, it was rather in the entertaining than in the instructive 
branches that they made any extraordinary progress, and, even in history, produced merely exquisite narratives of events, without 
any exposition of their causes or relations ;—that, in moral science, they excelled in acute disputations upon practical questions, and 

‘elegant manuals of useful precepts, but never ascended to any enquiry deserving the name of philosophy ;—that, in political science, 
they described the most striking phenomena of government in the different states of their own country, or of the neighbouring na- 
tions, but made. no researches into the principles, the ends, the. safeguards of national constitutions ;—that, in physical seience, 
their progress. was astonishing in the single branch of geometry, while they never thought of investigating the properties of physical 
bodies, or the order of physical events ;—that, in the philosophy of mind, the logic of Aristotle contains an. ingenious but unsuccessful 
analysis of the process of general reascning, while his metaphysics explains only the various uses which were made of general terms, 
and vainly attempts to penetrate the essences and causes of things, but nothing is done to arrange the phenomena of thought, or to 
ascertain the order of their succession ; that * not one, in short, of the ancient philosophers had any. conception of the real nature of 
general terms, or of the operation of mind which is called abstraction; and that it was chiefly by this radical defect, that they were 
perpetually perplexed, and led into all their trifling and absurdity.” 
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Grecian mythology, it is now impossible to trace with 
any probable degree of a poe ~ Whether it arose 

; of the planets and ele- 
ments being inferior divinities, and established media~ 
tors ‘between man and the one supreme God; or from 
‘the allegorical mode employed by the Egyptians of de- 
scribing the attributes of the Dey; or from a poetical 
Renee aS ten of nature; or from a 

o us embellishment of real events, in the first pe- 
riods of Grecian: hi ; or from mutilated traditions 
of the lives of the Hebrew’ patriarchs ; or rather, which 
seems the most likely, from a mixture of all these, and 

other unknown sources;—one thing seems evi- 
that if it ever possessed the symmetry of a philo- 

sophical system, its unity was destroyed before it was 
described by any writer of antiquity whose works are 
now extant. : ; 
The theogony of Hesiod may be considered as the 

earliest and most entire account of the religious tenets 
of the Greeks ; but it is affirmed by Herodotus, that, 
along with the divinities of the first inhabitants of 

Esp Thctapetatn i cect avsone 3 system, in short, in some degree 
by the philosophers, assumed and altered by legislators, 
as’ best suited their p' , embellished and expand- 

at! an inextricable mass of m absurdities, 
and ideal beings, of which we cannot attempt to fur- 
nish any consistent account. Neither can we afford 
space for enumerating the ing sects, and distin- 
guishing tenets, and scientific attainments of the diffe- 
rent ph hers of Greece ; but the most important 
and authentic information on these topics will be found 
under the articles devoted to their respective names. 
_ particularly Acapemies, AromicaL ‘Puttosorny, 
ERIPATETICS, STorcs, ANAXAGORAS, ARISTOTLE, Epr- 

curvus, Prato, Pyruacoras, Socrates, Zeno.) It 
be observed, in general, that the great defect of 

there hysical science was, the want of experiment ; 
and thus, having no fixed principles upon which to 
Reecsed; they! be : ; 
conjecture, amusing themselves with framing fanciful 
systems, while they should have been employed in ac- 
tual observations.. Hence a taste for sophistry and sub- 

y prevailed in every school of Grecian ot year 
and it became the boast of their teachers of wisdom to 
be able to su either side of a question, and 
to give plausibility to the most opinions, 
This pernicious practice was soon transferred from the 
more abstruse speculations, to the more practical, po- 
litical, and moral obligations. Its prevalence natu- 
rally gave rise to the sect of the Pyrrhonists or Scep- 
tics, whose distinguishing principle was universal doubt, 
which they carried to such a degree of extravagance, as 
to pronounce every external object a mere illusion, and 
the life of man a dream. Neither the specu- 
lations of the phi hers, nor the fictions of the poets, 
were much calc to favour the obligations of mo- 
ral duty ; and, even where their tendency was most un- 
exceptionable, their influence was feeble. 
At no period of Grecian history does there appear 

had recourse to mere hypothesis and 

eserving the name of evidence to prove the 
existence of that virtuous age, which more modern de- 
claimers have delighted to describe rather in the spirit 
of ical romance, than of historic accuracy. In the 
earlier ages, violence and rapine, except in as far as 
they were occasionally restrained by the solemn obli- 
gation of oaths, form the prevailing feature of the peo- 
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has mingled the gods of Libya and. 

ed by thejpoets, as their imaginations pleased, became 

GRE 
ple and their leaders. In the more enlightened pe- 
riods, in the times even of Plato and his disciples, the 
clearest — we do not say of moral purity, but 
even of moral integrity, were not better understood, 
and still less better observed, than in the days of Homer. 
Philosophy relaxed the hold of superstition upon the 
conscience, without substituting any efficacious restraint 
in its place; and “ it is evident,” to use the words of 
Mitford, “ from the writings of Xenophon and Pilato, 
that, in their age, the boundaries of right and wrong, 
justice and injustice, honesty and dishonesty, were lit- 
tle determined by any generally received principle.” 
The philosophy of Epicurus had completely gained the 
ascendency in the age preceding the Christian era; 
and the greatest characters, and most learned scholars, 
wavered between the tenets of the theistical and atheis- 
tical systems. Corruption of manners, arid the subtil< 
ties of scepticism, had reached’ a height of extravagance, 
which it seemed scarcely possible to exceed. Human 
reason had lost itself in the labyrinths of philosophical 

lation ; and human virtue had been abandoned to 
e wayward direction of the fancy or the ions. 

The history of the world had demonstrated (and it is 
the best lesson, which a review of its most interestin 
portions can teach) the necessity of some surer and 
more authoritative guide to man than what the wisdom 
of the world had been able to afford him, either as a 
member of society, or a being formed for immortality. 
See Ancient Universal History; Millot’s Elements of 
General History, vol. i. ; Goldsmith’s History of Greece ; 
Rutherford’s Fiew of Ancient History ; Gillies’s Hise 
tory of Greece ; Gillies’s History of the World ; Potter's 
Antiquities of Greece ; Anacharsis’s Travels in Greece ; 
Leland’s History of Philip of Macedom; Pausanias’ 
Description of Greece ; Religion of the Ancient Greeks 
illustrated, by M. Le Clerc ; Newton’s Chronology ; Bos- 
suet’s Universal History; and particularly Mitford's 
History of Greece, a historical work, unequalled in mo- 
dern times for extensive research, judicious conclusions, 
and well- narrative. (q j 

- GREECE, Meprrn. See Turkey. 
GREEK Music, Ancient. It appears from the wri- 

tings of Aristoxenus, the earliest writer on the music 
of the Greeks whose works are extant, that before his 
time, their scale of music had been extended to two oc- 
taves, by the raising of a major tone, and then three 
succeeding minor fourths, upon the lowest of thé notes 
of this double octave, and by the descending of two 
such succeeding minor fourths, from the upper note of 
this double octave: each of these fourths, or diatessara, 
being exactly of the same magnitude, and alike con- 
stituted, as to the situations of its two interior notes, 
throughout each of their several genera; and the co« 
lours or species of each. 

The fourth being thus made the unvarying boundary 
of every one of the numerous Greek systems, as the oclave 
isnow with us, and as the major sixth was with Guido, 
in the formation of his scale: In the genus Diaronicum 
(which see) each fourth was made up of a semitone and 
two tones; in the us CuroMAticuM, of two semitones 
and a minor thirt: and in the genus EnHARMONICUM 
(see Genera) of two quarter tones or diesis, and a ma- 
jor third ; each.of which semitones, tones, thirds, and 
diesis, were varied, or have different values assigned 
them, by almost every different writer, as references to 
our articles above mentioned will shew ; but so as al- 
ways to preserve the fourth entire and perfect: and it 
has been concluded, that every one of these writers in- 
tended five of the fourths which he has described to be 
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disposed within two octaves, from A to A, as above 
mentioned ; the third of these fourths, tuned from be- 

low, overlapping the second. of those two tuned from 

above, by a grave or comma-deficient minor third, as 
will be best explained by giving an example of the 
Diatonicum intensum of Ptolemy, which can be done, 
with reference to the notes of Mr Liston’s scale, (see 
Eunarmonic Organ), using the artificial commas of 
Farey’s Notation (which see,) for expressing the mag- 
nitudes of the several intervals ; viz. 

= >> =z >>) 

A 1224, A 
G 1131} | 93.4 4 
F 1027 | ¢ 104} 
E 970) 3 577 8 
D 877 LO 935 3 

D 866 ae 104 3 
c Cc | 778 778 5 934 3 

- &B 716 | 3 ae 577 # 
Bb 669 ~ 104 
A” 612 612- 572% 
G 519} g 93,4 
F 415] % 104¢ * 
E 358 {| S 577 R 
D 265 (9 934 
C 161 | # 1044 & 
B 104 | 57? @ 
A 0 104 

Notes in Liston’s| Values of the Notes | Intervals of the several} 
Scale above A. adjacent Notes, 

The first of the above three columns. contains the 
notes of Mr Liston’s scale, and’ opposite to each of these, 
its value in the artificial comma (=) is placed. In 
column three, intermediary to the lines of the first two 
columns, the difference of the adjacent numbers in co- 
lumn two are placed, by which it will appear that 
each of the five tetrachords or fourths, BE, EA, AD’; 
and BE and EA are exactly alike constituted, that is, 
rise each by the intervals 57, 104, and 93 artificial 
commas each, answering to the major semi-tone, the 
major and the minor tones respectively. 

The interval AB, isin each case 104, or the major 
tone ; and thus, exclusive of the notes Bp and D’, the 

stem comprised in these two octaves may be more 
—_— expressed thus, viz. T + 4th + 4th + T + 4th 
+ 4th = 2 VIII, forming thus far two similar octaves. 
The interval D'B or 866 — 716 = 150, is the comma~ 
deficient minor third, by which interval the two series 
of fourths over-cap each other. 

It would be easy for the musical student to prepare 
a similar table to the above columns two and three, for 
each of the many Greek systems, whose fourths are 
given in ZS, in our articles on the Genera above refer- 
red to, and to place Liston’s corresponding notes against 
them, in column one, as far as is practicable, by reference 
to the values of his notes in the Philosophical Magazine, 
vol. ns 419, whence the above numbers were de~ 
rived, by ing 161 from C to C, and 773 from C to 
a; that is, by reducing Liston’s series to A as a bass or 
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GREEN, Marruew. Of this author of a popular 

poem, The Spleen, very few particulars are known, He 
was nephew toa Mr Tanner, the clerk of Fish- rs. 
Hall, and belonged to a reputable family among the 
Dissenters, But though bred among the sectaries, he 
grew disgusted with their precision, and probably left 
them without being reconciled to the mother-church, 
as he is said to have thought freely on points of religion, 
He had a post at the custom-house, which he dischar- 
ed with great fidelity, and died at a lodging in Nag’s- 
head Court, Grace-church street, at the age of forty« 
one, in. 1737. .Green’s character is given. by his. inti- 
mates as that of an exceedingly honest man, witty and 
original in conversation, though slenderly educated ; 
and agreeable in manners, though subject to the hip, 
Once when his friend Sylvanus Bevan, a Quaker, was 
complaining at Batson’s coffee-house, that; while bath- 
ing in the river, he had been saluted by a waterman 
with the usual ery of Quaker Quirt, and. wondered how 
Qi nial ame! 97 known while he was without his 
othes ; Green replied, “ by your swimming against the 

stream.” A reform took place at shsiotistceuishaiiae, while 
he belonged to it, by which, among other articles, a fev 
pence, weekly allowed for milk to the cats, were taken 

é away. On this occasion, Green wrote a petition from 
the cats, which prevented the regulation from taking 
lace. The poem of the Spleen was never published in 
his lifetime, nor any of his fugitive pieces. Glover, his 
warm friend, presented it to the world after his death; 
and, it is much to be regretted, did not prefix any ac« 
count of its interesting author. It was originally a very 
short copy of verses, and was ually and piece-meal 
enlarged. Pope speedily noticed its merit; Mr Mel 
moth praised its strong pee in Fitzosborne’s 
Letters ; and Gray duly commended it in his corres 
spondence with Lord Oxford, when it appeared in Dods- 
ley’s Collection. 

It would be as superfluous here to enter upon a seri- 
ous defence of the poem of the Spleen, as it was absurd 
in the last editor of the British Poets to attack it 
the grounds of its author professing to offer no religious. 
consolations- for the cure of splenetic temperaments, 
ae would have been quite as much misplaced. 
amidst those light views of life which the author exhi- 
bits, as in a sentimental comedy. The views of life 
which he takes, are not indeed marked either by strong 
sensibility, or profound observation ; but the light in 
which he arrays familiar scenes and situations, is pe= 
culiarly original. The matter of his is com= 
mon, while their manner of expression is happy, and all 
his own. The concluding a ry, for instance; in 
which life is compared to a sea voyage, is extremely: 
hackneyed, yet nowhere has the allegory been reno< 
vated by so many, and by so fine picturesque circumstan- 
ces. Reason at the helm dur the light focening ing the 
crew ; Philosophy putting ights ; Experience 
employing the eH and lead ; the careening places of 
Bath and Tunbridge ; and the dolphins sporting round, 
all compose a picture of anim and amusing effect. 
Many of his scattered thoughts and detached sentences, 
fairly rival the best in Butler; and, upon the whole, 
leave it much to be regretted, that so ingenious a mind 
should have been destined, by a short life, and by the 
bondage of a confined vocation, to leave such scanty 
Telics of its powers. (x) 
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mys .¥8 sa ye GREE NUAND.* 
i MT astra hl gil tatngamhrs & ; 

eaten is the most northern country of the 
western hemisphere of the globe. It reaches as far as 
the land is discovered, from Cape Farewell, in La- 
titude 59° 30’ to the 78th degree of North Latitude. 

the year 999, Leif made a voyage to Norway, and was Greenland. 
persuaded by King Tryggegon to embrace the Chris- —~— 
tian religion ; he took priests with him to Greenland, for pyosressive 
the conversion of his countrymen ; andvhis father Erie Geography. 

Its eastern coast runs north-east towards Spitzber- 
gen, and is bounded by the Atlantic Ocean. Its west- 
ern coast has, a northwest direction, and is bounded 
by Davis Straits and Baffin’s Bay, ‘Its southern coast 

natrow,. not occupying one degree. The 
“ of its northern coast, .are entirely unknown. 

he eastern coast is commonly called East Greenland, 
and Osterbygd by the old Icelanders and Norwe- 

jans ; tad pine Mert Grsealands and Wester- 
q ignifying, in the old Icelandic language. 

settlement. . Ban the date of its discovery, the foriher 
is called Old Greenland, the latter. New Greenland, 
The whale fishers, speaking of Greenland, include un- 
der this name the islands of Spitzbergen, so called 
from the many pointed mountains with which it 
abounds, and they call the whole west side Davis Strait. 
The Danes further divide the west coast into South 
Greenland, a distance from 59° 30’ to the 68th degree, 
and into North Greenland from the 68th degree to the 
most point. That Greenland joins the con- 
tinent of America on the end of Baffin’s Bay, is nearly 
ascertained. — ny 
The discovery of Greenland between the years 830 
and 835, is mentioned in the chronicle of Snorre Stur- 
leson, a learned Icelander, who wrote about the years 
1212; or 1215.’ Another Danish writer, Claudius Chris- 
tofferson, places the discovery in the year 770. An 
Acelander, Eric Raude, or Eric the Red, so called from 
his red hair, having killed another powerful chief of 
that land, was obliged to bt the country, and deter- 

' mjned to make a voyage of discovery, a practice very 
on at that time. Soon after he set sail, he reach- 

ed the point of a cape on the continent. of Greenland, 
which ‘cape he called Heriolfsnas in commemoration 
of one of his, ancestors, Turning from this to the 
south-west, he entered a very large inlet, which he 
called Eric's Sound, probably the sound called by the 
natives Ikareseksoak, which separates Cape. Farewell 
from the continent of Greenland ; he then stopped and 
emained on an island in the vicinity of it. ‘The fol- 

lowing summer he explored the continent, and return- 
‘ed in the third year to Iceland, where he boasted very 

th of the fertility of the new country which he 
eat iat Ms ~- gave the name Green- 
, hoping thereby to induce’ a great mar le 
How hin. Of 25 vessels which set out with Bat 

‘Greenland, only fourteen arrived safe. These set- 
tlers were soon followed by others, both from Iceland 
and Norway, and their number in a very short time in- 
creased so much, that they occupied part of the east 
and west coast of Greenland. Erie Raude and his 
sons’ Leif and Thorstein afterwards made excursions 
from time to time'to the opposite side of Davis Strait, 
or the North American coast, and founded colonies 
there, to which they gave the name of Winlandia. \ In 
Lovtey 1 ‘ 

Raude, with many of the people, went over to the Chris- 
tian faith, and there was rwards established a bi- 
shopric, and a-great number of churches. The old Ice- 
landie and Danish writers tell us, that there existed 12 
parishes on the east coast of Greenland, containing 190 
villages; and four parishes, containing 100 villages on 
the western coast. The Jast Bishop Andrew was sent 
there, in 1408, and after that year Greenland was no 
more thought of for a very long time. 

Amongst the foreign travellers who visited the coast 
of Greenland very gate. about the years 1379 and 1380, 
were the Venetian noblemen Antonio and Nicolo Xeno, Antonio 
to whom we are indebted for the first map of Green- 24 Nicole 

eno, 
A. D. 1380. 

land, published with a description of their voyage, by 
Francésco Marcotin, at Venice, in 1558. From the 
ear 1408, all intercourse was cut off, and all know- 
edge of Greenland has been buried in oblivion. _ Pre- 
vious to that time the Esquimaux, now called Green- 
landers, be to ‘shew themselves on the western 
coast. It cantiot now bé ascertained whether these Es- 
quimaux, harassing incessantly the Icelandic and Nor- 
wegian settlers, have at lengthy prevailed against them, 
wd extirpated the whole race.’ Some suppose that the 
plague called the black death, which devastated the 
north of Europe, from the year 1402 to 1404, reached 
this land, and carried off a great number of the settlers, 
so that, by their diminution, they were weakened to 
such a degree, that at last it became an easy matter 
for the Esquimaux, (called Skrellingers Ms the settlers) 
-to make war upon them, and to exti em. In this 
forgotten and neglected state Greenland sti!l remained, 
until the beginning of the 16th century, when a new 
spirit burst forth in Europe, to explore the unknown re- 
gions of the earth, 

. 
Martin 

Meta Incognita. A sound which, according to him, di- 
vided that continent, was called Forbisher Strait. He 
‘was sent out again by Queen Elizabeth; in the year 
1578 ; but he lost two of his vessels, and could find nei- 
ther the sound nor the land. The Forbisher Strait is 
marked on all charts of Greenland, but it does not exist 
anywhere on the whole coast. 

John Davis followéd’ the samé course, in the year John Davis, 

1585, and discovered that strait which now bears his A. D. 1586. 

name, viz. Davis Strait, which reaches "tothe 70th de* 
gree: ’ Some’ public-spirited gentlemen sent out Robert 
Bylot as captain, ant 

Strait, artd)advanced as far as the 77° 30’. 
“The Danish government, animated by these disco- 

veries, began also to think of their lost Greenland, or the 
Osterbygd, (eastern settlements,) and during the reigns 
of seven, kings, ‘spent consid sums upon it, but 
without success; the eastern coast having become inac- 

© * The Editor has been indebted for the following article on Greenland to the Curvatrer Caantes Lovis Girsecae, Professor of Mi- 
psn to the Dublin Society, who resided many years in that country, for thé express putpose: of examining its mineralogy and 
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Forbisher, or Frobisher, was, in. the year Frobisher, 
1576, the first that navigated this coast, and called it A. D. 1576. 

William: Baffin as pilot, with the pin, 
ship Discovery, ‘in the year 1616: they reached Davis a. p. 1616. 
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Greenland. cessible by the floating ice. Finally, in the reign of Fre- 
——— 

Hans 
Egeda 

Moravian 
Mission- 
Aaties, 

Colonies 
and settle. 
ments, 

deric the Fourth, Hans Egede, a clergyman from Vogen, 
in theNorth of Norway, animated by a religious en- 
thusiasm, offered himself for the conversion of the Green- 
Janders, and, accompanied by his wife and children, left 
his office, and his native country... He was furnished by 
the Danish government: with two vessels ;) and, being 
provided with the necessary stores, he embarked on the 
2d of May, in the year 1721, and, after struggling with 
many dangers, landed onthe $d of July, at Baal’s river, in 
64° 5’ of N. Lat. ‘The Greenlanders did not like their new 

ests; but, by degrees, they were influenced, by friend- 
fy treme and presents, to entertain those who visited 
them. The trade had a very poor appearance in the be- 
ginning, but all succeeded ‘very well in the course of 
three years. From time to time, the establishments both 
for the mission and the trade were increased, and Mr 
Egede built the first European house in Baal’s river, call- 
ing the settlement, metaphorically, Gotthaab (Good 
Hope.) The three first missionaries of the German Uni- 
tas Fratrum, or the Moravian Brethren, were sent out in 
the year 1783, They established their first settlement 
in the vicinity of that of Mr Egede, and gave to it the 
metaphorical name New Herrnhut, their first settlement 
in Germany being called Herrnhut, that is, protected by 
eur Lord. 

The Danish government were not discouraged by the 
unpromising appearance of the missions and the colonies, 
but made ample provision for upholding and extending 
them, and formed permanent) settlements for. the best 
possible cultivation of the land. Horses and soldiers 
were sent over to Greenland, that the settlers, by their 
aid, might travel over land to the east coast, or the lost 
Greenland ; but the icy vallies, and glaciers crossing the 
interior of the country, were found impassable; the horses 
perished, and all those endeavours proved abortive. The 
only possible way to come there, would be with Green- 
landish leather boats; which are easily transportable over 
the floating ice, travelling round Cape Farewell, and ne- 
ver losing sight of the coast. But the reports of the 
Greenlanders, who dwell in the most southern part of 
the country, give sufficient reason to suppose, that none 
of the old settlers will be found there; it being proba- 
ble, that a coast incessantly surrounded by ice fields, 
which have lain there from time immemorial, and in- 
crease every year, as is ascertained by the whale-fishers, 
who go to Spitzbergen, will be now much colder than it 
was some centuries ago, when the sea was still open for 
sailing from Iceland and Norway, and free from floating 
ice during the whole summer. 

The colonies and settlements existing at'this time on 
the whole coast of West Greenland, in a line from south 
to north-west, are, 

1. Nennortelik, or Bear-island, lying on the east of 
the promontory of Cape Farewell, The Greenlanders, 
who live on the remotest places in the south, come there, 
if the floating ice permits it, with their articles of trade, 
samen ey ve ~ blue and white fox, and of the 

a r. island is inhabi landish faraily, only inhabited by one Green- 

2. Lichtenau, the most southern establishment of the 
Moravian Brethren, lying in the Firth Agluitsok, in the 
60° a of latitude. 

3. Julianeshaab, established in the Firth Kakortok, i the 60° 43’, In its vicinity are the ruing of an ald i. Jandie or Norwegian church, 

GREENLAND. ; - 

4. Fredrikshaab, in the 62° 80’,.is one of the oldest Gree 
colonies, established in 1742. : 

5. Fiskerness, a Danish lodge, in the 63° 20’. Four 
leagues from this is, ‘ 

6. Lichtenfels, a settlement of the Moravian Brethren, 
founded in the year 1754, on an island called Kikertar- 
soeitsiak. 

7. Godthaab, in the 64° 5’, in Baal’s river, the first 
settlement for the mission and trade, established in the - 
year 1723, by Mr Hans Egede, the first missionary of 
Greenland. A dwelling-house of stone was built by him 
in the year 1726, the walls of which are three in 
thickness ; it is 27 feet long, and 16 feet broad. Some 
hills, at the distance of one league, separate Godthaab 
from New Herrnhut, the first Moravian settlement in. 
this country. The governor of South Greenland resides 
here. “ 

8. New Herrnhut, which has also a very large dwel« 
ling-house, built of stone, by the Moravian oe ae a) 

9. Zukkerloppen (Sugar-loaf;) so called from a conical 
mountain in the vicinity of the settlement, established in 
1755, in 65° 40’ North Lat. ahr i 7 

10. Holsicin-burg, established in 1770, in 67° 10’ 
North Lat. the a) GORY of ere re peed) 

11. Egedesmi: that is, Mem 4 is estas 
iiss ee honour ee first i oh ans Egede, 
It lies in 68° 40’ North Lat, on the most southerr 
point of Disko Bay, generally called on the charts South 

ast Bay, and Fish Bay, which is one of the most con- 
venient places for the whale fishery. * 

12. Christianshaab; 13. Clanshavn; and, 14. Jakobs« 
havn, in 68° 50’, are the settlements established round 
the continent of Disko Bay. ; 

There are two other colonies, called, 15. Klokkerhuk, 
and, 16. Rittenbenk, situated in 70° N. Lat. on islands in 
the Waygat, which is a sound that separates those islands 
from Disko island. 7 

17. Omenak, another settlement, established 1768, 
in 70° North Lat. is situated on an island of the same 
name in James’s Bay, which, in the English charts, is 
called Cornelius Bay. The most northern colony which 
existed, was, 

18. Upernavik, on one of the Women Islands, 72° 32’ 
North Lat, although now abandoned by the settlers, for 
want of intercourse with, and support from, the other settle« 
ments. It is still inhabited by some Greenlanders, who 
have very little intercourse with the Euro and ne. 
ver venture farther to the north than to the 73d degre 

There is another settlement, Godhavn, on Disk 
island, where the governor of North Greenland resides, 
and two others at Kronprinz island and Hund island, 
called, on the charts, Whale Island, The English w! 
fishers visit frequently those places. On the whole coast 
are five Protestant Lutheran Danish churches, where the 
gospel is preached beth in Greenlandish and Danish ; 
there are also three meeting-houses of the Moravian 
Brethren. The Lutheran churches are at Frederikshaab, 
Godthaab, Holsteinsburg, Jakobshavn, and, Claushavn. 
The Moravian meeting-houses are at Lichtenau, Lich- 
tenfels, and New Herrnhut. The Moravians have no 
mission farther to the north. ; 

Greenland was always considered to be a property of 
the King of Denmark, the Danish flag having been hoisted 
‘there so early as in the 13th century. The trade with the 
Greenlanders was several times interrupted, as already 
mentioned, the inhabitants wishing to avoid all’ intercourse 
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: foreign countries. The religious zeal of the venes They speak the same language as the inhabitants of Greenland. 
a See ae clergyman, Hans Egede, by degrees at- Labrador and part of Hudson’s Bay, aud their mode Pr ea 
i, tached the Greenlanders to the Danes: the uninterrupt- of tye is very similar. They are probably spread o 

over Bhering’s : a ed communication with the Greenlanders made the Danes 
cquainted with the language of the country ; and as the 

ns began to feel the want of some European articles, 
a commercial intercourse was established. The trade was 
always a monopoly, undertaken at first: by a company of 
merchants, and ards conducted on account of the 

vernment. Each settlement is managed by a trader and 
his assistant, both of whom are paid by the government. 
‘These officers and their workmen are subjected, besides 
the Danish law-book, to another regulation of trade, cal- 
led Instruction. The general inspection of the trade, and 
the administration of the laws, is placed by the king un- 
der the care of two governors, or oo inspectors, one 
of whom resides at Godthaab in South Greenland, the 
other at Godhavn (Good Harbour) on Disko island. 
Their power is very extensive, but is restricted to the set- 
tlements ; the natives being without laws, except such 
individuals as are in the pay of the Danish government. 
The trade and the navigation to the colonies is governed 
by the royal direction of the Greenland trade at Copen- 
hagen. The Danish missionaries, their installations, 
functions, and residences, are settled by the royal Danish 
college for converting the heathens. The Moravian 
Brethren there are under the immediate direction of the 
Unitas Fratrum of Herrnhut,in Germany. 

The exports from Greenland are, feathers and eider- 
down, horns of the sea unicorns (Monodon monoceres,) 
skins of seals, of the blue and white foxes, white bears, 
white hares, and rein-deers, whale-bone and blubber, or 
oil of every kind. 

The imports directly from Copenhagen to Greenland 
are, guns, powder and shot, all kirids of iron-mongery, 

icularly knives, files, axes, needles, nails, arrow-heads, 
tha and hosiery ; articles of luxury for the women, such 
as cottons, ribbons, gloves, looking-glasses, snuff-boxes ; 
tobacco is an article in great demand everywhere. They 
are also anxious to obtain rye-bread, barley, tea, coffee, 
beer, and brandy, The latter article, however, is strict- 
ly prohibited from being sold, or even given to any 
Greenlander. Every spring, in. the beginning of May, 
five or six vessels go out from Copenhagen to Greenland 
with the articles of trade for the natives, and the neces« 
saries and comforts of life for the Europeans. The car- 

of these vessels may be calculated at 65,000 rix- 
follars (£18,000 sterling.)’ The value of the produc- 
tions carried to Copenhagen may amount, on an ave-~ 
rage, to 85,000 rixdollars (£17,000 sterling.) But the 
communication between Greenland and Copenhagen was 
entirely suspended for five years, in consequence of the 
‘war between Great Britain and Denmark. The build- 
‘ings and stores of the Greenland company have suf- 
fered very much, from not having been repaired, in con- 

quence of the want of timber and other materials ; and 
it is now su: that the establishments will be redu- 
ced to a ler scale. ; 

The natives inhabiting the western coast of Greenland, 
from the 59th to the highest north, belong to the 
Mongolic race of mankind. They were called Skrel- 
Jingar by the old Icelanders and Norwegians, on account of 
‘their little stature; but they call themselves, in their own 

Ty s Innuit, that is, men or human Ss, in oppo- 
sition to other creatures, and this not from presumption. 
They are called Esquimaux, or Eskimos, by some authors. 

trait, and part of Nootka and Wil. 
liam’s Sound, as it appears from the maps of the late 
Captain Cook, where someislands are nfarked with names 
used by the Greenlanders in Davis Strait. They re- 
semble one other in their stature, their complexion, and 
their customs. Living under‘a rigorous climate, which 
presents very few productions, the size of their bodies 
is reduced by the nature and scarcity of their food, and 
the extreme cold. Although the stature of the Green« 
landers is in general below the cammon standard, their 
persons are not proportionally slender, being usually 
pretty plump, but very seldom muscular. Their face is 
large and broad, the nose not very flat, but small and 
short; the nostrils somewhat wide, the cheek bones 
high, the cheeks round and plump. The face frequente 
ly appears fallen in quite across between the temples: 
The forehead is low, the eyes little and black, dull 
and drooping, but having the power to distinguish accu~ 
rately at a very great distance. The eyelids are drawn 
towards the temple; the mouth is generally little, and 
round; the teeth very regular, ant g: beautifully white ; 
the lips thick, and turned outwards; the under lip some= 
what thicker than the upper. The beards and eyebrows 
are thin, but they have abundance of hair on their head, 
which is black, long, coarse, and straight. Their necks are 
short, their legs thin, but their feet and hands are small 
and very well formed ; their heads are uncommonly large. 
The shape of the women is very similar to that of the 
men, and they resemble them so nearly, that one can~ 
hot at first distinguish the sexes, their dresses being nearly 
the same. The appearance of the women is by no means 
feminine ; they have high breasts and broad shoulders, 
being accustomed, when very young, to labour hard, and 
carry great burdens. The Greenlanders are of a yellow- 
ish grey colour, which approaches somewhat to olive 
green; but this may be. attributed not only to the cli- 
mate, but to their dirty habits, and to the great quantity 
of smoke and soot which their houses contain ; for their 
children are born as white as any European child. 

. The oily nature of their food contributes probably some- 
what to deepen their colour; their blood becoming so dark, 
dense, warm, and oily, that their skin has the ‘smell 
of oil, and their hands and feet are as clammy as bacon. 
Their bodies being very fleshy and fat, and coated as it 
were with a varnish of oil and dirt, they can bear the 
cold better than an European. They sit commonly na- 
ked in their houses ; and the effluvia from their bodies is 
such, that an European who sits by them can scarcely 
endure it. Their children are in general very healthy ; 
and one rarely sees among them a human being mis- 
shapen from its birth. They consider themselves to be 
very well educated and informed ; and when they meet 
together, nothing is so customary among them, as to ridi- 
cule the Europeans and their manners. The women in 

rticular, understand that sort of humour extremely well. 
They use a mode of very expressive mimicry, consisting 
of certain grimaces, by means of which they can make 
themselves understood from one corner of the house to 
the other ; and a European coming to their country will 
instantly be characterised by a nickname, expressive of 
his manners, or behaviour, or personal defects. . They rec- 
kon themselves the most modest people in the world : 
and seeing a modest foreigner, they say, innucksisimavok, 

s 
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Greenland. or innuigorpok, that is,’ he is as modest as a’ Greens 
Yo lander.” Althoughthere may be some presumption in this, 

Dresz, 

yet it cannot be denied, that they are modest, friendly, and 
not litigious; generally compliant ; but, when exaspera- 
ted, they are so desperate, that no. danger deters them 
from their revenge. | Although very ignorant, ‘they are 
by no means stupid. They learn easily to read and to 
write their language, not only the children, but alsomen 
advanced to 20 and 30 years of age. Some of them, be- 
sides their maternal tongue, speak Danish very well, and 
they have a great inclination to mechanics. As their sup- 
ply of food is but precarious, their patience in hunger is 
astonishing. : Their strength, in proportion to the size of 
their bodies, ‘is not Jess wonderful. Pinched with hun- 
ger forssome days, the man is’ nevertheless able to’ row 
out, and to manage his kajak in the:most boisterous sea. 

Their manner of clothing is quite correspondent to the 
climate. Men, Women, and children, from the tine they 
are three years old, are clothed nearly in the same 
‘manner. | Their ordinary dress is a’sort of close frock, or 
rather robe, which reaches to the’ knees. It has at the 
upper part a round) hole, :sufficient to put the head 
through, and not large enough to admit the cold. The 
sleeves are rather wide on the shoulders, becoming nar« 
rower as they reach the wrists. A hood similar'in shape 
to the cowl used by monks, -is attached ‘to the back of 
the frock. This is drawn over the head in winter or bad 
weather. In warm weather they generally walk bare- 
headed. Some of them now use the round hats of the 
Europeans. Their breeches are nearly like those of Euro- 
peans. Their stockings are in summer of seal-skin, in 
winter of dog or rein-deer skin ; and those of the women 
are of fowl-skin. Their boots are made in a very neat and 
ingenious manner ; sometimes)of seal-skin, sometimes of 
rein-deer skin. The frocks are ‘also made of seal or 
rein-deer skin. At the seams where the different skins 
are sewed together, they are usually adorned with nar- 
row thongs of different skin, sometimes coloured red ; 
they are worn with the hairy side outwards. In cold 
weather they use under the frock a shirt made of fowl- 
skin; of the Alca pica, or Anas mollissima, or Pelicanus 
carbo. ; 

When at sea in their small canoes (called kajat), they 
use a sort of frock impenetrable to water, with the hait 
taken away, called Erysak. The bottom part is fastened 
round a ring or hoop made of bone; and this hoop is 
joined to the hole in which the Greenlander sits, so that 
no water can penetrate it. They have also another 
frock made very ingeniously from the intestines of whales, 
dolphins, or seals, prepared with such skill as to resemble, 
in a great measure, our goldbeater’s leaf: The clothes of 
the women differ very little from those of the men. ‘The 
sleeves are very high and wide on the ‘shoulder, and 
reach only to the elbow. They are.cut out downwards 
from the top of the thigh, and form a long tongue-formed 
fap both behind and before, the end of which reaches to 
the knee, Itis very carefully sewed, and bordered round 
the body with narrow thongs of white or coloured leather, 
sometimes of red cloth. They wear breeches, with very 
short drawers underneath. Their common boots are 
made of black or brown. seal-skin,: their! dress bootsof 
white or red coloured seal-skin, reaching over. the kneés. 
Shoes are rarcly used either by the men or women. 

They live in winter in houses, and in summer in tents. 
When the summer is over, which is generally at the end 
ei August, the women belonging to the family or to the 

‘them. Every thing about the house smells 
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house are very busy in repairing anold’or in building a Gree 
new house. ‘It is done in a very few days; and this las = 

bour resembles the liveliness of an ant-hill," Some carry — 
stones, others bring sod ; several turf, timber, shrubs) of 

earth. The walls are’ made of water-worn” stones,’ put Hou: 7 
together with turf or sod instead of mortar 3 and the roof 
is formed of pieces of floating timber.’ It is flat, and'is 
‘covered with shrubs, turf or sod, and’ earth. The stones 
are taken from the shores, as they never build a house at 
a greater distance from the sea than 20 or 30 ‘paces; the 
timbers are picked up'from the sea during the summer. 
Their houses are sometimes regular; sometimes’ oblong 
squares ; being from 12 to 18 feet in len; from 10 
to 12 feet in breadth. The height is generally six feet? The 
walls are at their base two feet, and on the top one foot 
thick. » The entrance is usually under the earth, two feet 
high, two feet broad, and from 12 to 15 feet‘long.” It is 
in the centre of the house, and generally faces’ the south: 
The house has no door, and one must alwaysereep in‘on 
hands and feet. Above the entrance is one,’ and somes 
times two windows, which are made ‘of the’ intestines of 
whales, or dolphins, or seals, sewed together. The house 
consists of only one room, at the back of which there’isa 
kind of stage, raised from one foot to one and a half'from 
the ground, and extending the whole length of the house: 
It is covered with seal-skin, and is used’as bench, ‘chair; 
table, and bed-stead. Being divided in the front by per- 
pendicular standing timbers, it has the appearance’of low 
cow-sheds or stables; separated by skins, | Each ‘family 
occupies such a division: They ‘sit on this ‘bench ‘the 
whole day, the men with their legs hanging “down, ‘the 
women generally cross-legged. Each family has at least 
one burning lamp, made by the Greenlanders themselves 
of pot-stone. All round the margin of the’ vessel oiled 
moss is placed, which serves. instead of a 'wick-; and the 
vessel contains about a quart of oil. ‘The lamp’serves 
them as candle, chimney, and cooking’ fire; and? is ‘at- 
tended-by the women. On the roof of the house, over 
the lamps, are racks for the purpose of drying’ clothes; 
boots, gloves, &c. The extremities of the large bench 
on both sides of the house are considered to be the best 
places, being most removed from the entrance, and there- 
fore given to the first women of the house, or to travel 
lers of distinction. A narrow bench runs along on both 
sides, and under the windows of the house; and in this 
place strangers of less consideration sit and sleep. ~The 
houses are very well heated, and the heat is increased by 
the uncommon evaporation of the natives. A European 
is obliged to go out ‘occasionally, to get fresh/air. The 
interior of their houses looks very well at the beginning 
of the winter, as long as’ any degree of order exists in 
them. But this is over ina very short time; and even 
this irregularity and confusion is exceeded’ by their nas-. 
tiness and stench. They not only keep’a number of dead 
seals, fowls, &c. in their warm houses, but they also gut 
them there. This, together with the bones, and rotten 
or halfeaten fragments of boiled and raw flesh, occasions 
several heaps of filth, which are never removed, till, 
from their bulk, it becomes troublesome to over 

train’ oil 
and smoke ; and every part of it is as filthy as can be 
imagined. It is revolting to Europeans 'to see their dir- 
ty hands and face, almost always dripping oil; their meat 
dressed ani eaten in such a disgusting manner ; and their 
nasty clothes, literally alive with vermin. They are also 
very dirty in cooking their meat; they seldom wash a 



nd y the colour and the odour of the last dish must 
~ remove-that of a former one. They. lay their boiled 
‘meat in wooden dishes of fir wood, made by themselves, 

a ae never cleaned ; and first drink the soup, or eat 
it with spoons made of bones or wood. Their undressed 
meat Jieson the bare ground, or on an old seal-skin. 

They have no determined time for dinner or supper ; 
» but, when the men of the-liouse return with the game, 

which generally happens in the evening, part of the day's 
spoil is immediately boiled, and all the people who live 
in the neighbourhood are invited. 
» The men gettheir meal. first, sitting upon the. ground, 
round a large wooden dish, aud taking the meat. with 
their fingers.; _When this:is; over, the) women begin in 

- thé same stile, but at the opposite end of the house., If 
there be a European ‘guest, or any other stranger, the 
woman of the house takes a piece from the kettle, licks 
it clean. from blood and)scuai, and presents it to him with 

own hands. It would be considered a high degree 
of impoliteness to decline it. 6. es ay ; 

.. Their time of removing from their houses to their 
tents is not exactly fixed. It) takes place generally at 
the end of April, or in the middle of May, as the snow 
melts sooner or later ; and it frequently happens:that part 
of the badly supported roof of the house gives way and 
falls down, an accident which forces them. to remove to 
the summer place. . The tents are larger, and smaller, in 

portion to the size of the family and. its fortune, but 
rarely exceeding the length of 12 feetj and the breadth of 
40 feet... A wall one foot high is first made of stones and 
sods, on which they rest the poles, which form an acute 
angled. triangle with the ground.| The, poles are. then 
covered with seal-skin; and a curtain is placed before 

: the entrance, made from the intestines of the. whale, 
_. dolphin, or seal. .The bed-places are similar to those in 

~ their houses.. The tents are, like the houses, near, the 
shore, asthe sea supplies them with all their wants, and 

sments t¢ Seal provides them with all the necessaries of life. The 
sng, i21struments:to procure their food are very simple, but they 

are admirably adapted to their purpose. The principal 
of them.is the harpoon, called erneinek, and unnereek, 
which’is the largest of them all, being two yards and a 
halfin Iength. The second is the lance, called angoviak ; 
the third, a smaller lance, is called kapput : these three 
are generally used for seal-game, the first to attack, the 
two others to kill the animal. The first was also former- 
Jy used to attack the whale; but now the Greenlanders 
do it in the European manner, with large harpoons.. A 
fourth. instrument, called akligak, is a kind of javelin 
-with a head of iron, barbed, to prevent its becoming dis- 
-engaged from the animal. It is generally used when they 
»pursue their game.in company. For catching birds, they 
suse the ugit, or fowling-pike, headed with iron like the 

~ Jast, and furnished, towards the middle of the shaft, with 
three-notched forks made of bone, that one of these may 
reach the bird, if he escapes. the apex, which is of iron. 
For Jand-game. they formerly used the common Indian 
«bow, .with its arrows made of fir, and stiffened with si- 
news of animals, with a string likewise made of sinews ; 
but the use.of it was nearly abolished on their being pro- 
vided with guns, by the Europeans; although they were 
obliged, during the time of the late war, to resort. to 
their old method-of shooting, which succeeded very bad- 
Jy, from the want of that dexterity which they formerly 
possessed. . The Greenlanders being a very pacific people, 
hone of the dreadful inateunpeRiney war used by other In- 
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the house. 
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dians.are'foiand among them! , ‘Vhey »use for fishingf'tlie Greentand. 
same apparatus as other nations, the lines being generally —“v—~_ 
made of very thinly shaved thongs of whilebone fiy..)° 

Their canoes are of two different sorts; thé one lar, 
and open, the other small and covered, The: framing 
of both consists of slender pieccs of wood, covered on the 
outside with skins of seal sewed together... The. wooden 
framing is joined by thongs, cut from seal-skins, or by 
thinly shaved whalebone, This manner of putting them 
together, gives to the canoes so great a degree of flexi- 

Canges. 

bility, or rather elasticity, that they very seldom can goto 
pieces, even in the most boisterous sea. The large ca- 
noe, called umiak,, or the canoe for women, is generally 
twenty-four or thitty feet long, four or five feet wide, 
and, two or three feet,deep, terminating acutely at both 
ends. .The bottom is flat. It is used in summer to 
transport the whole family, and its utensils and tent, from 
one, place to another; and is in the evening always 
taken up on land, in order to be dried, repaired, and 
varnished on the outside with old thick rancid oil, called 
Minnek, to prevent, the water from penetrating the 
seams. . 
The other small canoe is called kajak,' and is only used 

by the. men; it is, sharp at both ends,.and_ its entire 
shape and appearance is not unlike a weaver’s shuttle. It 
is from four to five yards in length from one extremity 
to the other, about a foot and a half wide in the middle, 
and scareely one foot in depth, In its centre is a round 
hole, with a prominent ring of bone or wood, in which 
the man seats himself, and fastens the underpart of his 
frock round that ring, forming thus one body with his 
canoe. Upon his kajak he has his instruments, striking 
the sea alternately on both sides with a paddle called 
pautik, four fingers broad at each end, He can row in 
a very boisterous sea, and if overturned by the billows, 
he is able to raise himself again. .All their sea game is 
procured in these small boats, - The boy is employed by 
his father in his earliest age, that is, in his sixth or 
seventh year, to prepare himself to perform the business 
ofaman. The first sea-fowl caught by a boy gives oc- 
casion to a great festival, and dinner of the family, for the 
purpose of doing homage to the rising master of the house. 
Another kind of sea-aiusement, or rather ice-amusement, 
is used in winter, in the north of Greenland, from the 70th 
degree to the highest northern latitude, by means of sled- 
ges drawn by 6 to 12 dogs. The Greenlanders drive 
them over the frozen sea, a distance of 50 and sometimes 
more miles from the lands, to the rifts and clifts of the 
ice, and catch there the dolphins, sea-unicorns, and seals, 
which come there in great numbers to take air. The 
spoil is carried home by the assistance of the sledges. 
The velocity of the dogs is astonishing ; they may be 
driven 100 miles in 9 or 10 hours. 

The men take no charge of any of the domestic ope- 
The women must make clothes, boots, canoes, 

and tents, dress leather, clean and dry clothes and boots, 
gut and dismember the spoil, cook the meat, cut the pot- 
_stone-lamps, prepare oil and wicks, and build houses and 
tents, The girls are employed to this business from the 
time they are twelve years old. The boys are, from 
their first childhood, regarded as the future masters of 

The Greenlanders never. strike their child- 
ren, who are. very untractable until their sixth and se- 
venth year; afterwards they follow their parents very 
willingly, and shew with their increasing age a stil! 
more respectful behaviour towards them. _ 
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Greenland. -: ‘The men seldom marry before the twentieth year of 

————" their age ; and the women in their seventeenth or eigh- 

Marriages. “ toonth year. The bridegroom never concerns himself about 

marriage-dowry ; he is well satisfied if his bride under- 
stands housewifery ; that is, all the business which we 

have already mentioned as belonging to the female. 

The parents never interfere, but they always wish that 

their son-in-law should be a good hunter; and on the 

other hand, that the wife should understand housewifery. 

The girl always makes great difficulties, runs to the 

mountains, or cries pro forma, and the bridegroom gene- 
rally takes her by force from the house of her parents, 

‘and puts her, supported by some old women, in his 

umiak, which is lying on shore. He brings her to his 

house, and they are considered as married. They never 
marry their relations. Polygamy is not very common 
among the unconverted, and is strongly prohibited among 
the baptized. It occurs, however, though very rarely, that 
a heathen has three or four wives. The most respected of 
them is she who is so fortunate as to have boys. They 
ave not very prolific, the number of children seldom ex- 
ceeding five or six. Ifa wife has no children, she herself 
often requests the man to take a second wife, it being 
thought ignominious among them not to have a family. 
‘The second and third wife is always inferior in rank to 
the first. Their marriages are not indissoluble ; the man 
sometimes puts his wife away, and the wife also occa- 
sionally elopes, and generally retires to her parents, if she 
is not satisfied with the man, or with his conduct. The 
women bring forth their children very easily, and perform 
their usual business in the house“to the last moment, 
and go out again the day after the delivery; they are 
assisted in the delivery by some old women, as many as 
there are in the neighbourhood ; they rarely bring forth 
a child before the proper time; the birth of a child is 
always followed by a dinner. As the people are not 
very prolific, the coast is very thinly inhabited ; the po- 
pulation of which was stated to have been about 20,000 
souls, on the arrival of the first missionary, Mr Hans 
Egede. The small-pox, carried hither from Europe in the 
year 1733, swept away more than 3000 souls. Other 
diseases diminished the number of the natives from time 
to time very much, which, according to the latest ac- 
counts given by the governors and missionaries, does 
not surpass the number of 7000 on the whole coast, from 
the 60° to the 73° of Latitude. Venereal diseases are 
unknown. It is a curious circumstance, that the fruit- 
fulness of the native women increases, when they are 
married to Europeans. This is still perceptible at this 
day in Greenlandish families, mixed with Europeans at 
the time of the first mission (1721), the European feae 
tures being still visible. 

The Greenlanders are very sociable; although they 
do not live in towns or villages, they like to visit and to 
be visited, A man or woman never pays a visit to a 
person residing at a distance, without making some pres 
sent at the house she visits, either a skin or fowl, or 
some sinew. They are very fond of making bargains, | 
and often part with their most useful utensils in ex- 
change for trifles, particularly to satisfy the capricious 
frivolity of their wives. No one desires to usurp any 
authority over another, to make regulations for him, 
or to call him to account for his actions; for, as they 
have no riches, one individual supports another; the 
helpless finds refuge in the house of the more fortunate, 
without being related to him, and each Greenlander has 

Population, 
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his landed property where he resides. They may there. Gree 
fore change their residences as often as they like. 
Whatever the sea drives on shore, particularly floating 

timber, is the property of him who has taken it up, and 
brouglit it on shore. Notwithstanding, however, their ho- 
nesty towards each other, they are not scrupulous: in 
stealing from Europeans. | 

It is very singular, that the heathens i this Relicion 

country, have no worship. It was. believed by so 
navigators, who saw the Greenlanders observing the 
rising sun in the morning, that this people worshipped 
the sun. They were confirmed in their opinion by the 
squares of stones, which they saw erected for the purpose 
of their tents, and supposed that they were of wor= 
ship; but they have no religion at all, although they 
are not without some notion of a Divine Being, and of a © 
future state. ; ny 

They frequently speak of a Supreme Being, called by 
them Tornarsuk, a compound of bad and good, probably 
a remnant of the religion of the old Norwegians, He is 
the oracle of the Angekut, or Greenlandish philosophers, 
(if this word may be so improperly used,) who are alone 
admitted to have intercourse with that great spirit. Bes 
sides Tornarsuk, they speak of many inferior beings or 
spirits residing in every corner of their country. 
Greenlander may become an angekok or sorcerer, if he 
will submit to certain trials and ceremonies ; but the an« 
gekok never enjoys any peculiar veneration from the 
Greenlanders. He profits by the superstitious creduli 
of his countrymen, pretending to cure the sick wi 
magic art, and presenting amulets of seals, reindeers, &c. 
as a preservative to those in health. The angekut have 
their peculiar kind of language, a kirendum or jargon, 
understood only by themselves. 

The Greenland language might with more propriety 
be called the language of the Esquimaux, as it is spoken 
by the Esquimaux in Labrador,. on the shores of Hud« 
son’s Bay, and in various other places of that coast, 
the Greenlanders being only part of that nation. It. 
probably also extends to Behring’s Strait, Nootka Sound, 
and William’s Sound, and has no affinity to any of the 
other north Indian languages, as far as they are known,, 
There is but little variation in the dialect on the coast, 
of Greenland, but in the south it is spoken in a more. 
singing tone. The letters }, d, g, h, 1, v are never used, 
in the beginning of a word ; the letters c, f; q, x, and 2,» 
are not used in their language. It abounds with double 
consonants, particularly 4 and r, and is very guttural. The. 
language is made extremely difficult, in uence of the. 
great number of polysyllables, by the use of which a whole. 
sentence is put together in an elliptical manner. They. 
have very few adjectives, and use the participles of the 
verbs to supply their place. In the lan are a great. 
number of affiaa verbalia, by the use of which an asto=. 
nishing variety is produced in the signification of their. 
verbs. Thus from the radical verbs, innuvok, * he. 
lives is a man,” is derived innugitkpok, “he is a hand« , 
some man ;” innurdlukpok, “ he is a mis-shapen man ;* _ 
innukulukpok, he is an unfortunate man ;” innuksior= . 
pok, “he is a good man ;” innukpilukpok, +‘ he is a bad - 
man ;” innuksisimavok, * he is a man as a Greenlander, 
fe modest man ;”) innungorpdk, “he begins to be a, 

reenlander. The third person singularis preesentis is , 
its radix. Every verb has its corresponding negative, 
formed by the addition ngilak to the radix, thus: pek= 
karpok, * he has,” pekkangilak, «he has not.’ Each . 
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a. le word has its dual, ending With the letter 4, the 

wal ends with?; thus, nuna, “land, country ;” nuncek, 
‘© two countries ;” nunet, “ countries.” The articles, pro- 
nouns, and prepositions, are formed by suffixes, changing 
the termination of the noun thus: nalegak, « master, 
lord ;” , my lord;” arnak, « mother ;” arnamut, 
* to the mother.” A great number of augmentatives and 
diminutives are also formed, by varying and adding to 
the a sarelable er eerie erase to 
make the la and expressive. Thus, hik« 
ertak, i 'T;” hikertangoak,-« a small island ;” hikertar- 
soak, “ a large island ;” kékerteitsial:, “ a fine island ;” ké- 
kerlarsoeitsiak, “a large fine island.” Their numerals are 
limited to five. They express numbers from six to twenty 
with the help of addition. Thus; five and one, five and 

' two: twenty is expressed by éunik, man; that is, 10 
and 10 toes; numbers exceeding 20 are gene- 

rally called innumerable. 
’ They have no traditions from their ancestors, except 
an incongruous account of their battles with the old 
Norwegians; the history of the Greenlanders is there- 
fore buried in impenetrable darkness. They have no 

, no one can tell his ; but they are well 
acquainted with the north star. “The angekut call the 
ursa minor asellut in the south, and kultak in north 
‘Greenland, the ursa major tikto, or reindeer. They di- 
vide the day according to the tide, and reckon their 
years by winters. The distance of 32 miles, from one 
place to another, is called one day’s voyage, (made with 
acanoe.) The different seasons are marked by the mi- 
gration of birds, fishes, and other animals which regu- 

visit their coast. 
The angekut are somewhat acquainted with physics, 

9. particularly meteorology ; they observe the weather with 
great attention, and from the state of the atmosphere 

they make very accurate conclusions respecting its 
changes, even at a distance of three or four days; and 
as the natives procure their food from the sea, this habit 
is of importance to them. The. angekut are. also 
the physicians of their countrymen, and prescribe gene- 
rally a certain diet, as most of the diseases result from 
their very irregular mode of living. If diet is ineffectual; 
amulets are applied, presented in -bones of different ani- 
mals, particularly of rein-deers and seals.. The most 
common diseases are eruptions of the skin; one-is a. 
‘sort of small pimple, which in a very short time covers 
the whole body ; the best remedy, is to drinkea decoction 
of ledum icum.. The other is a kind of leprosy, 
which i their whole body with cancerous boils and 

Those who are afflicted with it, are abandoned scurf. 
> Sram relations, and die. in the greatest misery. . 

smallpox and measles .were formerly unknown to 
them, but were conveyed from time to: time by European 
vessels to these poor people, and committed dreadful. 
devastations. These diseases are mortal to the Green- 
landers, their skins being so dirty. and oily as to pre+ 
vent the eruption. In the year 1733, the first year 
of the mission, 3000 people.died of ‘the smallpox. Biit 

___—-vaccination is‘now employed by the Danish government - 
_ with great success. All the other diseases which arise, 

where the air is condensed by cold, and perspiration. is. 
obstructed, are very common in Greenland. . A weund- 
edor fractured limb is cured very quickly by themselves, 
but they have no remedies for internal diseases, such as 
consumption, blood-spitting, pleurisy and diarrhoea. Scurvy 
‘is Rot-very common amongst them, as they do not use salt 
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meat or fish, The want of food, to which they frequently Greenland. 
are exposed in winter, produces very serious complaints, “vy 
which are particularly perceptible in the following spring, 
It frequently happens in winter, when the frozen sea re- 
fuses the necessary supply to the wretched family, when 
the last thong of leather is swallowed up, and when there 
is no longer oil to burn in their lamps, that the hunter re« 
turns with an animal, and some of these poor creatures de« 

- vour the raw or half-boiled meat, and falling vietims to the 
indulgence of their appetite, instantly die of indigestion. 

They bury their dead generally ona small hill, in a Burying the 
sitting posture, dressed in their best clothes, and covered: dead, 
with seal-skin. The land being a mass of rocks, the in« 
habitants are obliged to build graves of stone, which are 
covered with plates of mica slate, or clay slate, to pres 
vent carnivorous animals from destroying the bodies. 
Their kajaks (canoes), instruments, and utensils, are pla~ 
ced by the side of the grave. They return from the bu-~ 
rial-place to the house of the deceased, to continue the 
lamentation, which consists of a dreadful monotonous 
howling, supported by all the attendants, who sit with 
their faces turned to the ground. When this is over, 
some refreshment is taken, and each returns to his own 
house. 

The whole coast of Greenland, receiving the beams of 
the sun in a very oblique direction, is deprived of that 
general comfort which other parts of the earth enjoy. 
The soil being shallow, is frozen during the greater part 
of the year; and the ice, having taken. possession. of all 
the vallies of this barren and rocky land, the winds which 
blow over these are, even in summer, extremely cold. 
The prevailing winds are those from the east and north« 
east, north-west and north. The cold which the-north- 
eastern wind brings in winter is almost insupportable ; - 
and the thermometer is very often at —35°or 36° of Reau-- 
mur (—48° of Fahrenheit). The winds which blow direct« 
ly from the sea (Davis’ Strait), are moist, and generally 
attended with rains, in winter with snow and sleet; and 
are more boisterous in spring and autumn than in other 
seasons. Winds reflected from the mountains, and stri-- 
king through the vallies with great violence, are extremely: 
dangerous to vessels sailing near the coast. Strong stormy. 
winds from the west or south-west always break the sea+ 
ice, even in the middle of winter. The cold sets in with - 
the month of January, accompanied with: but little snow, 
which generally falls either before or after that time. More 
snow falls in the south than in the north: The sea 
does not freeze before the beginning of January, form- 
ing thus on its surface: clammy spherical concretions, 
which increase rapidly, and as they join together, present 
a crust of the-thickness of an inch-in a very few hours. 
This coagulation only takes place when the sea’ is-calm. 
Previous to that operation-of nature, the-sea smokes, like 
burning turf-land ; -and-a fog or mist arises, called frost= 
smoke. This cutting mist frequently raises blisters on » 
the face and hands, and is very pernicious to the health. . 
It appears to consist of small particles of ice, and produces 
the sensation of: needles pricking the skin, . The same 
icy particles carried up by the wind, cause probably ano~ 
ther phenomenon which is frequently seen in winter round - 
the moon, a ring of light, or-halo, called by the. Green- - 
landers L/luparosek ; this ring appears at a great-distance - 
from the moon, and has a fine pearly lustre. It is seen - 
at a time when-the horizon is-quite clear, and*every star « 
may be distinguished. Mock suns are also very fre~- 
quently seeri.in this country, but only in winter. In. 

Climate. 



488 
Greenland. January 1809, six were observed at the same time, all of 

Aurora 

Rorealis. 

Meteors. 

Ice, 

a pale yellow colour. The remotest was paler than the 
others.—See Hato. : BE 

Of all the» phenomena peculiar. to this country, 

the aurora borealis is the most beautiful. It streams 

here with» peculiar lustre, and with a variety of co- 

Jours, which, having great brilliancy, sometimes dart 

their sportive fire, and fill the whole horizon with the 
most beautiful tints of the rainbow. They are very 
rarely, observed in the north of .the horizon, ecom~- 
monly in theeast and in the zenith. They appear some- 
times to stand very low, and then they are much agita- 
ted, ahd-a crashing and crackling sound .is heard like 
that .of an electric spark, or of the falling hail.’ They 
ave more frequent and more powerful fromthe 60th to 
the 67th degree than in higher latitudes... The Green- 
lariders believe, that they are the souls of the ‘deceased 
fighting together in the air. 
»* Another very curious optical phenomenon presents it- 
self, partly in clear, partly in thin foggy weather,’» The 
islands lying at a distance from the continent ‘appear to 
approach to the spectator, and to increase in sizes: ‘They 
form to the eye various and peculiar groups, very dif- 
ferent from their proper shape. At other moments they 
appear 'to hang in the air. If this phenomenon:appears 
with respect to the islands which lie in the south, south- 
erly winds will follow ; if the object be in the west, west~ 
erly winds may be expected. The winds decrease gene- 
rally after sun-set. ©  aeay 

Fire-balls are rarely seen in this country, although one 
was observed in the year 1808, taking a direction from 
north-west to south-east. The comet of 1807 was first ob- 
served on the 4th October, in the north-west ; and that of 
1811 on the 4th September, in the north, and disap 
the 14th January. Thunder is very seldom heard, but 
sometimes flashes of lightning are seen. The air is ex~ 
tremely pure and light; the rains are. not of long con- 
tinuance ; and the heat, particularly in the islets, is asto- 
nishing, being caused principally by the reflection of the 
solar beams from the mountains. The saline particles of the 
sea-water are frequently found crystallised on the shores. 
In the month of July, the thermometer of Reaumur 
rises in the shade to 24 degrees, (86° of Fahrenheit). The 
moskitos (culex pipiens) are at that time as painful and 
troublesome as in a southern climate. 

The ice, which embarrasses the polar regions, and diss 
turbs the navigation, is of different kinds, some of it being 
of fresh water, some of salt water. The former is clear, 
very bard, brittle, having an appearance entirely glassy, 
and presenting sometimes colours of the finest pale emerald 
green, or the brightestsky- blue; whencutin pieces, thefrag- 
ments ure as sharp edged as those of rock crystal. The ice 
of'salt water has the appearance of frozen snow, is greyish 
white, not transparent, and has generally a clammy cohe- 
tency ; when very thin, it is flexible, to a certain degree, 
under the step of a man. _It coagulates in small spheroi- 
dal particles; whereas that of fresh water presents rather 
acieular and prismatic forms. ‘The fresh-water ice forms 
tremendous masses and mountains of different magni- 
tndes, and wonderful shapes, sometimes rising more than» 
500 feet over the surface of the'water. The salt ice oc« 
eurs always in flakes, called by the mariners ice fields, 
Sometimes of many thousand fathoms in length and 
breadth, divided by fissures, but following close to each 
other.» These flakes of driving ice are not found so large 
in Davis Straits, as between the east coast of Greenland 
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and Spitzbergen. The surface of the salt ice is gene» 
rally covered with a crystalline crust, deposited by hoar 
frost or snow ; it has‘a mealy or sandy ‘surface, and be- 
comes brackish by the tides. The salt ice never forms 
large mountains. On the shores, however, where the sea 
freezes, the mass becomes enlarged by the effect of the 
tides, and by stormy weather, which breaks the ice, and’ 
heaps it up. tia 

Ice mountains are 

reaching to the sea. As they melt in summer ‘at the 
base, where they are in contact with the rock, ‘they ge 
rift; and at last, losing their points: of suppor 
plunge into the sea witha thundering noise ; an awful a 
imposing spectacle, which may. be seen in the Ice 

: © kote: | 

formed, during a series of years, in’ Ice 1 
the inlets and bays, in valleys, or on precipitous’ rocks ins. 

near Disko island, particularly at the time of the tides: — 
These mountains very often enclose vegetable substances, 
earth, and stones; and are sometimes so large as to 
reach to the bottom of the sea, a depth of more than 300 
fathoms, until they lose somewhat: of their mass, and 
roll over. Immense masses of ice’ are driven out from 
the Ice Bay in the tides, at the time of high water, cos 
vering the sea of Disko Bay, to a distance of many miles. 

The driving ice which comes from Spitzbergen, is ge 
nerally seen at Cape Farewell in the month of May, set-_ 
ting over to. the eastern coast of Davis Straits; but it 
returns again with south-west and west winds, filling all 
the bays and inlets of the south of Greenland, and is 
again thrown out from the land by the easterly winds; 
This ice is always followed by impenetrable fogs ; a cirs’ 
cumstance, which makes it much more dangerous to nas 
vigators. The specific gravity of the 
its density or porosity. , 

the ice round Cape Farewell, affords great relief both to ™ 
the poor Greenlanders and the European settlers. It 
furnishes materials to the natives to roof their houses, to 
support their tents, to strengthen their canoes, to shaft. 
their instruments, and to prepare their utensils. It sup- 
plies the Europeans with building materials and fuel. - It 
is very difficult to say from what country these timbers - 
come; undoubtedly from a very remote land, washed 
away from shores covered with forests. The timber is ale 
ways much injured, generally without bark or roots, and ~ 
great part of it is worm-eaten by the Pholas teredo, (Te- 
redo navalis, Lin.) It is mostly found in the small bays 
of those islands which are nearest to the open sea. © © 

The continent of Greenland is surrounded by many 
thousand islands of different sizes, upon which the Green= 
landers generally reside, on account of their good situas 
tion for sea-game. The continent of Greenland itself-is 

of them.100 miles in length, Their direction is gene» } 
intersected by innumerable bays, inlets, and on gene 

rally from south-west to north-east ; and some 
far as the tremendous glacier which covers uninterrupt- 
edly the middle of the continent; and separates the east 
coast from the west. The connection of these firths with — 
the large continental ice causes the numerous ice-mouns 
tains which plunge down in the summer, and are driven 
by the currents into the open sea. The most remarkable 
of the firths are, 1. Tunugliarbik, and 2. th, 
both in the 60th degree of latitude; these reach to the 
glacier, and are generally full of floating ice. 3. Sermis 
larsuk, the same firth or bay which is marked on the. 
charts with the name Forbisher or Frobisher Strait, but 
falsely, as this bay extends to the great continental iglae ; 
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ice depends upon 

The floating timber, mostly pine, which comes with ; 



ier, which surrounds it. 4, Baal’s River, one of the 
largest firths, is divided into several branches by large 

jslands. (5. Nerusutok, remarkable for its violent cur- 
i 6. Sermilik, or Icefiord, a firth, which presents 
the largest ice mountains on the whole coast. It is 
‘supposed to have been formerly a sound, which divided 
the continent, but is now shat up by ice.- 7. Omenaks 
Bay, called St James Bay and Cornelius Bay on the 
English and Dutch charts, which is the most extensive 
firth on the whole coast, and contains more than twent 
islands. It is situated in the 71° of latitude, and in all 
its different branches is connected with the large gla- 
cier. 8. Kangerdluarsursoak, in Baffin’s Bay, called 
Horn’s Sound on the charts, in the 74° of latitude, is 
likewise a most dreadful firth, on account of its mon- 

_ strous masses of ice. In the months of May and June, 
_ the Greenlanders visit the firths, to provide themselves 
‘with a kind of small fish, the salmo arclicus, Fabricii, 

. (clupea villosa, Mulleri,) which visits the firths in mil- 
lions at that season. They are dried in the sun on the 
rocks, and used instead of bread. They are the prin- 
cipal food of the seal in summer, and followed by them 
‘in t numbers. Seals are also caught here. 

rivers are neither numerous nor large. They 
an have but a small supply in that desolate region, 
“where the valleys are covered with eternal ice, which 
does not melt frequently, and then only on the surface. 
In the vallies between precipitous mountains, there are 
occasionally very “_ lakes, which have their origin 
from the melting of the ice and snow on the mountains, 
and are confined by the rocky bottom of the valley. 
‘The springs and rivulets which come from the moun- 
tains, scr. as they are in the spring, generally dry 
up in summer. The inundation of these rivers in 
the spring, makes the soil marshy, and produces good 

.f ion on the shores of the firths. The old Nor- 
_ -wegians and Icelanders formerly made all their settle- 

ments in’such situations. 
What are called springs by the Greenlanders, fre- 

quently consist only of ice-water, forced out of its ae- 
eustomed channels by the power of the waterfalls run- 
ning through the ruins of detsoyel rocks. There are, 
however, some spring wells, one of which is very re- 
markable from its rising and falling with the tide, al- 
though it is situated more than 36 feet above the level 
ofthe sea. Its water is not brackish, perhaps from the 
circumstance of its oe in passing through a 
bed of very fine sand. most interesting isa warm 

ing on the island Ounartok, which has a temperature 
of 32° of Reaumur (104° Fahrenheit) at all seasons. It 
is situated in the south-east of the coast, in the 60°. 
- The streams or currents of the sea have an easterly 
direction, and are in some places very rapid and dan- 

cularly during high tides. It is supposed, 
ihe doivent are eae ly by the uneven- 
ness of the bottom of the sea, and partly by the nume- 
rous islands, which increase the rapidity of the currents 
by diminishing their channels, e obstacles, which 
rise from the bottom of the sea, may assist in producing 
back currents and whirlpools. One of the most dan- 

whirlpools exists at the mouth ofa firth, (called 
by the natives Puiosortok,) in the south-east of Green- 

atet. I'he water of the sea near the shores, is less salt than 
_ that at some distance from them, the former being al- 

Ways in contact and communication with the ice-water. 
The rising of the tides is very unequal, in. consequence: 
of the number of islands through which the tide passes, 
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They rise in the south (from 60° to 64° of N. Lat.) to Greevland. 
eleven feet, and decrease gradually in the north of Davis “> 
Strait, (74°,) where they do not rise more than four and 
six feet. The highest flood is the third day after new 
moon, and the third day after full moon. The Icefiord, or Tides. 
Sermilik, in Disko Bay, has flood but no ebb. Green- 
land, from its most southern point to its most northern 
extremity, consists of insulated rocky mountains and 
sharp acuminated cliffs, separated by narrow valleys, 
which are rendered inaccessible by the glaciers. These 
laces never enjoy the rays of the sun, and are mostly 

intersected by rapid torrents, which precipitate them- 
selves from the mural cliffs of the mountains. Ice and 
snow accumulate here in dreadful masses, and fill the 
spaces with increasing devastation. Even the Green- 
landers, so accustomed ‘to the horrors of nature, call 
some of these spots places of desolation. The water, 
converted into ice, splits the rocks with mighty force, 
which are precipitated from the summits with thun- 
dering noise in the summer, threatening death to. the 
wanderer. The mountains themselves are covered with 
a mourning veil of black lichens, variegated here and 
there with spots of crumbling snow, which, being dis- 
solved by sun and rain, run in small torrents along the 
recipice. The view of the valleys watered by the in- 
ets and firths is more agreeable, and presents the entire 
vegetation of that deserted country. 

The small islands which surround the continent, are Islands. 
nerally of a different character, forming small round- 

ish elevations or hills, the base of which is inhabited 
by innumerable sea fowls, which breed there at the re- 
turn of 7 gion The large islands are similar to the 
continent, and consist of barren insurmountable rocks, 
the valleys of which are filled with eternal ice. Amongst 
the largest, are particularly remarkable : 1st, Cape Fare- 
well, called by the Greenlanders Kangekkyadlek, that 
is, the cape running towards the west. The entire 
island, which turns from west to east’ and south-east, 
has the name Sermesok, or Iceland, its narrow and 
dreadful valleys being always covered with ice. It has 
very little low land, and is therefore very seldom vi- 
sited in summer by the natives. No family lives there 
in winter; but the ruins of old houses on the west 
side, shew that it was formerly inhabited. The most 
eastern islands nearest to Sermesok, or Cape Farewell, 
are Omenak and Kan k: Thelatter is called Staten- 
huk by the navigators, and both are uninhabited. In the 
east of Kangersoak, or Statenhuk, are more than 100 
small islands called Kittiksorsoit. ‘The Greenlanders of 
the neighbourhood visit these islands in the beginning 
of spring, to procure seal game, which is there very 
plentiful. The large islands, which form the pyomon- 
tory of the southern coast, extend 14° from the west to 
the south, and are separated from the continent of 
Greenland by a sound of five English miles in breadth, 
called Ikareseksoak, through which runs a very rapid 
current. The sound is generally filled with immense 
flat masses of floating ice, and innumerable ice moun- 
tains, which are driven out from the inlets and firths of 
thatcontinent. Many vessels have been beset in this float- 
ing ice by currents from north-east, and have been lost 
on the coast. From this, a series of small islands bor- 
der the continent as far as the 61° 21’, where the eye 
is terrified by another island, barren, son. mee and 
of considerable extent. It presents so dreadful a view, 
that the older navigators, although accustomed to dan- 
gers and terrors, called it the Cape of Desolation. This 
cape, which reaches far to the open sea of Davis Strait, 
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is always intrenched by floating ice to a great distance, 
The island is called by the natives Nunarsott, that is, a 

great land, and is separated from the continent by a 

narrow sound called Jorsukatek. It is uninhabited, and 

even the Greenlanders but seldom visit it. There is no 
island of importance between this place and the 64°, 

where Baal’s River falls into the ocean. This river, or 
rather this firth, is one of the largest on the whole coast. 
It extends 64 English miles to the interior of the conti- 
nent, and then divides into two arms, one of which 
runs towards the north-east, the other towards the 
south-east. Both arms are bounded by the glacier. In 
this firth are three large islands, Sermitstak, Kikertar- 
soak, and Karosut, the first of which consists of one 
large and high mountain, called Saddle by the Danes, 
from its saddle-shaped top. It is seen at a distance of 
380 leagues from the coast. Another large island (called 
Omenak by the Greenlanders, and Kin of Saal, or Faal, 
on the charts) is situated in the 65°, and being easily 
distinguished by its conical form, which resembles a 
easndak it serves as a landmark to navigators. No 
large island occurs until the 69° 14’, where the Island 
Disko is situated. It is the largest on the whole coast, 
its length from the north to the south occupying one de+ 
gree of latitude. It forms (with the continent) Disko 
Bay, called Fish Bay on the charts, and is separated 
from Greenland by a narrow strait called Waygat. It 
is uninhabited, except by the Danish settlement called 
Godhavn, which is established in Love Bay, or Lief de 
Bay, for the purpose of whale fishing. ‘To the north 
of Disko is an island, which deserves to be noticed, 
called by some navigators Haze, or Hazen Island, by 
others Waygat Island ; and in the mouth of Cornelius 
Bay is situated another, called Unknown Island. These 
laces are visited by the whale fishers in the month of 
ay. All the islands from the 71° northwards are 

small, and generally marked on the charts with the 
name Vrowen, or Women Islands. The height of the 
mountains decreases gradually towards the north. 

Mineratocy.—The accumulation of the ice having 
rendered the interior of Greenland totally inaccessible, 
itcan only be examined on different parts of the:coast ; 
and the promontory Cape Farewell, which is its most 
southern point, presents to the eye immense groups of 
precipitous mountain masses, insulated, barren and na- 
ked, sharp-pointed at the top, greatly decomposed at the 
surface, and cleft by the action of the snows and the ice. 
These rocks are intersected by narrow valleys, where 
immer - broken and scattered masses are borne along 
by irresistible currents, and carried immediately to the 
shores, where there is no low land to intercept their 
course, The Grants of this island is fine granular, con- 
sisting of pearl white felspar, greyish black mica, and 
pes little quartz of an ash grey colour. The whole 
rock is-very much ironshot, and disintegrated. At the 
toot of the granite rocks occur beds of common quartz 
of a milk white colour, (not milk quartz,) and flesh red 
felspar, with small crystals of moroxite, (foliated or com- 
mon apatite). In another place are found flesh red fel- 
spar, with little quartz, common hornblende, magnetic 
iron-stone, and gadolinite, crystallized in longish four- 
sided pyramids, A bed on the east side of this promonto- 
vy, contains garnets in a fine granular greyish white rock, 
very. much resembling the rock of Namiest in Moravia, 
called by Werner weiss-stein, (white stone); but the 
crystals of garnet here are larger, and perfect dodecahe- 
drons. The granite extends from Cape Farewell to the 
east and south-east of the coast, via. over the islands of 
Staaten-huck and —s Alluck, and Cape Dis« 
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cord, toa distance of atinoltnanihdinnlions Kmiovaaa Gr 
mica slate lie upon it at ippingajak, ingaj con- 
taining garnets. Talc slate:forms a large bed in it at 

j ik, along with actynolite, which occurs in 
large masses. Near the coast of Akajarosanik, is the 
small island called Kakasoeitsiak. It consists of one 
hill, formed of a granitic rock, mixed with some 
horn-blende, slender crystals of zirkon, and the new 
mineral called Allanite. (See Edin. Trans. vol, vi. 
p- 871.) The rock. here assumes the »character 
the Norwegian zirkon-syenite ; but its constituent ™ 
parts are of a finer grain. All the -granitic mountains 
of the islands of Staaten-huck and Cape Farewell, are 
surrounded by numerous very.smallislands, presenting 
round-backed or flat conical low hills of. primitive sye- 
nite. To the west of Cape Farewell, at rs a 
Niakornak, is a very extensive bed of yellowish white 
felspar, crystallized in large flat six-sided prisms, the 
crystals being only by black mica, which 
gives to the rock a rte appearance. The place , 
is very difficultly accessible, it being harassed perpetu- 
ally by the most Sicietiemenn. sieblancainiiaite the tide 
at high water. Not far from this, at an elevation of 
about 1000 feet, the granite. is divided into immense 
columnar or quadrangular pieces, which, seen from a 
distance, present an appearance similar to the ruins of 
atown. The Greenlanders state, that the masses were 
carried thither by some giants, who inhabited the coun- 
try in the oldest times,,and, having been sorcerers, dis- 
appeared from the earth. 

As granite is the principal rock which constitutes the 
mountains of this vast coast; toenumerate all the places 
where it is found would exceed the limits of such an 
article as the present.. Its:most common: colour is grey- 
ish white, flesh-red, and tile-red : the latter colours are- 
characteristic of the coarse granular felspar. Magnetic 
iron ore is ee found. either disseminated or im- 
bedded in the red variety. In:some:places, molybdena 
occurs, and in others: graphite imbedded in the rock. 
At Baal’s river and at Disko island, iron pyrites is 
found ; but, excepting there, the rock isnot on metal~ 
liferous. Precious garnet-occurs very frequently ; also. 
common schorl, tourmaline, common. pina 8 jade, 
rock crystal, moroxite, am a, Fs uor spar, and the 
above mentioned substances. »Rock crystal is only found 
in veins traversing the red coarse variety, and 
appears'to be contemporaneous, the vein being inti- 
mately mingled with the rock, and presenting no walls, 
Beds of hornblende slate, mica slate, felspar, and quartz 
rest upon it ;.and on the red. coarse granite at 
Kogneckpamiedlucek, there is an extensive bed of red 
ironstone: min with massive iron-flint. (eisenkiesel 
of Werner.) At the end ofthe» north-eastern arm of 
Baal’s river, in the vicinity of the. , continental ice, 
the traveller, ascending from a) narrow cliff, suddenly 
beholds a dreadful chaos:of immense columnar granitic 
blocks detached from:each other, and heaped together 
in the most fantastic groups, ‘the planes of fracture be- 
ing so fresh, that pr from which are bro- 
ken are distinctly observable. _ Places of ion al 
devastation of this kind are very. met with 
in the mountains of Greenland. Most of the granitic 
rocks affect the needle. a, 

2. The next rock, which forms numerous mountains 9, 
in this country, is Geiss. It occurs very often alter- 
nating with granite, sometimes with mica-elate, Its 
character er texture may be ascertained y in the. 
cliffs and on the shores, partly by the of the 
mountains. The granitic mountains are always more. 

of new 
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- semblance. The same name is 
__ tives to white calcareous spar: 

- variety, unmixed with any other mineral. 
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gneiss: There are very few instances where they are Greenland. 
not found in the vicinity of each other, and frequently ““"V"" 

iss are more flat and 
of the gneiss is thick ‘and thin slaty ; its felspar gene- 
Tally -grey and pearl-white, seldom flesh-red, fine 
granular : its mica grey, pinchbeck-brown, and black- 
ish brown : it contains but little ash- quartz. The 
valleys and clefts round the mountains are filled with 
rhomboidal fragments, many of them of immense size. 
The smaller ts: were used by the old Norwegians, 
with mica slate, hornblende slaty, and slaty claystone, to 
build their houses; the walls of which, although not 
cemented, after a lapse of several centuries, still brave 
the power of this destructive climate. 

- Gneiss constitutes one of the most elevated points of 
this extensive coast, viz. the mountain Kingitlorsoak, 
situated in the 62d of latitude. It is covered 
‘with mica slate from the shore to a heighth of about 
1000 feet above the level of the sea, where the gneiss 
again becomes visible, and continues to a heighth of 
nearly $000 feet. The top of this mountain is similar 
in shape to the roof of a house, where the ridge is not 
much elevated. It is entirely free from snow in summer, 
except a few small spots, where it rests in the hollows 
of its summit. 

The mica slate resting w 
riety of beds of. hornbl 
stein) with small 

the gueiss presents a va- 
slate, whitestone, (weiss- 

‘tale-slate,. with common and 
indurated tale, potstone, actynolite, and precious splin- 
tery serpentine. The gneiss is traversed with nume- 
rous veins of greenstone, varying in thickness from one 
inch to six feet. The greenstone which occurs in the 
veins resembles basalt ; but it is more crystalline in its 
texture, lighter in its colour, and not quite so hard. 
Common schorl, tourmaline, and precious garnet, oc- 
cur imbedded in gneiss. _ It contains veins of tinstone, 
accompanied by arsenical pyrites, wolfram, fluor, and 
quartz, in a firth, called Arksat, situated about thirty 
leagues from the colony of Juliana-Hope, towards north- 
east. The same place is remarkable for two thin layers 

’ of cryolite resting —— and it is the only place 
where this mineral therto been found. One of 
these layers contains the snow white and greyish white 

Its thick- 
ness varies from one foot to: two feet and a half, and it 
is divided from the underlying gneiss by a thin layer of 
mica, always in a state of disi tion. The other 
variety is of a yellowish brown colour passing into tile- 
red. It occurs along with iron pyrites, liver-brown 
sparry iron ore copanlineith in rhombs, earthy cryolite, 
quartz, and foliated fluor, earthy fluor, and 
galena. It is remarkable, that the galena is sometimes 
coated with a ish white sulphureous crust, which 
burns in the of a candle with ‘a bluish colour, 
emitting a sulphureous smell. * 
- These layers'of cryolite are situated very near each 
other, only separated by a small ridge of gneiss, of a 

i de Prt both are washed at high water by 
‘the: most: exposed, .the superin- 

i pubeoliding- bese removal, The white cry- 
olite, seen at'a distance, presents the appearance of a 

uired, oan roe ty vgn cubes. ‘Thi qu from: ition, of cubes, This 
‘mineral is called by the Greenlanders orsuksikscet, from 
the word orksuk, blubber, to’ which it bears some re- 

also given by the na- 

8. Mica Stare is likewise-one of the: most common 
“rocks in Greenland, and an inseparable companion of 
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in contact. Mica slate forms in this country a very ex-~ 
tensive series of insulated mountains, which never rise 
to a considerable height, and appear generally to rest 
upon gneiss. Mica slate is frequently visible on the 
shores, and the gneiss itself forms also very extensive 
beds in it at Disko bay, where the white-stone also oc- 
curs in beds, The Greenlandish mica slate abounds in 
mica; it is generally thin-slaty, and only thick-slaty 
when the quartz prevails. Sometimes it an undu- 
lating aspect ; but when this is the case, it into 
primitive clay slate. The mica of this mica slate is 
mostly greyish-black and pinchbeck-brown, passing in- 
to brownish-black, seldom silver-white. Its quartz is 
pearl-grey. It is sometimes mingled with nodules of 
pearl-grey felspar, from the size of a pea to that of an 
orange, and this gives it the appearance of gneiss ; but 
they may be easily and accurately distinguished, as the 
mica-slate presents a surface perfectly continuous, and 
easily separable in the direction of the plates of the 
mica. The strata dip towards north-west. Mica slate 
also occurs in beds in various parts of this country. One 
of the most remarkable, most interesting, and most 
extensive, is that in the firth Kangerdluarsuk, in the 
61st degree of latitude, in the district of Juliana-Hope. 
It extends about five miles in length, and four miles in 
breadth ; its thickness varies from six to twelve feet ; 
and it contains, besides felspar, which is its principal 
constituent part, hornblende augite, actinolite, saliite, 
garnet, and that new mineral which has been analysed 
by Dr Thomson and Professor Eckeberg, called Soda~ Sodalite, « 
lite, It is of pale apple-green, leek-green, greenish Po¥ ™™* 
white, and pearl-grey colour, partly massive, partly 
crystallised. Another mineral, which has not yet been Another 

new mine- analysed, occurs also with the sodalite : it is of a 
blossom red and purple-red colour. On the shore, the tl. 
underlying gneiss is visible in several places. In the 
superincumbent mica slate, granite is found of Tt 
fine texture, partly disseminated, ly imbedd 
Calcareous spar and fluor occur in veins, both of which 
are sometimes coated with a thin crust of chalcedony, 
also -galena in small veins. Blue phosphate of iron in 
detached pieces is found on the shores.. The mica slate 
is generally decomposed and iron-shot, where the gra- 
phite is imbedded. In the firth of Arksat, a of 
very fine granular limestone is found in mica slate, 
which resembles the Carrara marble. The beds which 
occur in this rock on the mountain Kergiktorsoak have 
been already mentioned. Hornblende slate, forming 
-beds in mica slate, is found in many places. 

In the 64th degree of latitude, in a firth called Ame- 
raglik, in the south of the Danish colony Godthaab, 
(Goodhope,) a variety of mica slate is found, which pas- 
ses into tale slate, forming a very small layer in coarse 
granular granite. It is very remarkable, on account 
of the large groups of tourmaline which occur, imbed- 
ded or rather involved in talcose mica; and which are 
the largest crystals of this fine mineral that have been 
met with, At the end of the same firth, at Auaitsirk- 
sarbick, in the neighbourhood of the great continental 
glacier, the finest garnets are found. They are of a 
lamellar texture, and s s the oriental specimens in 
colour, lustre, and hardness. At the same place, dich- 

roite and hyperstene of a beautiful blue colour occur, 
along with precious garnet, in decomposed mica slate. 

1 the lower mountains from the 66th to the 71st de- 
gree of north latitude, and particularly all the mountains 
of the continent forming Disko-bay, with the greatest 



492 

here is scarcely a square mile where:the rock is ens 
tirely free from garnets. A large mountain in Omenaks 
firth, called Sedliaruset, presents on its surface) only 
the powder of mica slate, and fragments of precious 
garnet. From the appearance of this powder, it is pro-~ 
bable that the rock formerly contained great masses of 
imbedded iron pyrites.. No snow rests on the surface 
of this mountain in the coldest winter. The fragments 
of precious garnet which are found here, when clear, 
are the most highly prized of any on the coast. Other 
minerals which are found in mica-slate in Greenland, 
are, emery, on the island Kikertarsoeitsiak, in South 
Greenland; granatite, on the island Manetsok ; mor- 
oxite, in very large six-sided prisms, at Sungangarsok, 
in North Greenland; and dichroite, in six-sided prisms, 
on the island Ujordlersoak, in the 76th degree of N. lati- 
tude, Except iron pyrites, copper pyrites, and galena, 
no metal occurs in this rock. 

White-stone, (Weiss-stein,) which has lately been de- 
termined by Werner, appears to belong to this rock. 
It presents a white and greyish-white granular appear- 
ance, which was formerly supposed to be compact or 
granular felspar. It is in this country characterised by 
very small and minute crystals of garnet disseminated 
through the whole mass. Here it 1s found in layers of 
inconsiderable extent, resting on mica slate, very seldom 
on gneiss. It is also found in detached pieces, 

4, Cray Suave is very seldom met with on this coast; 
and consequently the different beds which are charac- 
teristic of this rock, viz. flint-slate, lydian-stone, alum- 
slate, but rarely occur. Nevertheless, at the mouth of 
the firth Arksut it forms two islands of some import- 
ance called Arksut and Ujorbik. The colour of the 
slate is ash-grey and bluish-grey ; its fragments pre- 
sent a double cleavage, and it is traversed in all direc- 
tions by numerous veins of massive and crystallized 
quartz, massive hornstone, and sparry iron ore of an 
isabella yellow colour... An extensive bed of flinty-slate 
and lydian-stone rests upon it on the east side of the 
island Ujorbik. In Ameraglikfiord, in the 65° 4’, there 
is a small island, where the clay-slate forms small lay- 
ers in fine-grained granite, fine cubes of iron pyrites, 
with various truncations, occur in this slate, which is 
greatly decomposed. Some small islands in the south- 
east of Disko bay consist of clay-slate, with a variety of 
small beds and layers, viz. very ironshot hornblende- 
slate with small garnets, whet-slate, granular horn- 
blende and greenstone. This clay-slate may perhaps 
belong to the class denominated transition rocks. 

5. Porpuyry is very common in the south of Green- 
land, from Cape Farewell to the 64th degree of latitude; 
but it is generally found towards the interior of the con- 
tinent, forming insulated rocks, In the interior of the 
firth Igalikko, at Akulliaraseksoak, hornstone-porphy- 
ry is found, very distinctly stratified, and resting upon 
fine-grained granite, containing large erystals of reddish- 
white, flesh-red, and tile-red felspar, and another-rmine- 
ral of a talcose appearance, crystallised in six-sided 
prisms, and hitherto unknown. The mass of the por- 
phyry is brownish-red, and passes in some places into 
clay-stone, forming ¢lay-stone porphyry, the crystals 
then becoming less distinct. Hornstone porphyry, with 
a few very small crystals of felspar, occurs also in an ad- 
jacent firth called Tunugliarbik. This rock rests upon 
old red sandstone. The porphyry is very much decom- 
posed. It is of a brown-red colour, and called by the 
natives aay that is, blood-red rock. It con- 
tains smal) layers of a kind of brown-red iron ochre, 
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Greenland. part of the adjacent islands, are composed of mica slate, which the Greenlanders use as a dyeing material, toem- € 

bellish their utensils, and the interior of their houses; a 
species of luxury they have learned from the Europeans, 

6, Syznirs, and all the porphyritic rocks belonging to 
the primitive and transition trap-formation, are found 
in great abundance in this country. Hornblende is a 
mineral which occurs almost every where. A kind of 
coarse granular syenite, composed of coarse granular 
Labrador-felspar, and crystallized common hornblende, 
rests upon fine grained granite at the mountain Ileju- — 
tit, or Redekammen, in the 61st degree of latitude, in 
the neighbourhood of that extensive bed of sodalite, 
sahlite, and hornblende, which has been already men= 
tioned before. This Labrador-syenite occurs also at 
the mountain Kognek, in the 62d degree, upon 
nite of a coarser grain. In the vicinity of the mountaii 
Kognek, is a group of more than 50: islands, lying in 
a western direction, in Davis Strait, and called by the | 
natives Kittiksut; from kitta, west.’ ‘These islands form 
round-backed low hills, and consist of common felspar, 
of yellowish-brown and leek-green colours,and common 
hornblende of raven-black, and sometimes velvet-black 
colour, accompanied by small four-sided prismatic erys« 
tals of zirkon of red-brown, and purple-red colour, with 
fine-grained common magnetic iron-stone interspersed, 
and very little black mica. In some parts of the rock 
allanite occurs, of a pitch black colour. The rocks are 
somewhat ironshot, and disintegrated on their surface. 
Titanium iron ore is found in small layers, and fine gras 
nular chromate of iron. The rock itself has a striking res 
semblancetothe zirkon-syenite, found at Friedrichsweern 
and other places in Norway, and described by Von 
Buch, Esmark, and Hausmann. The neighbouring 
mountains have no trace of that rock. At Narksak in 
the vicinity of Baal’s river, brown titanite, or brunon, is 
found disseminated in syenite. 

Granular porphyritic one is found at Nunarsoit, 
(Cape of Desolation.) — Its stratification is not very dis- 
tinct. It contains very extensive beds of coarse grained, | 
tile-red felspar, and common magnetic iron-stone. . . 

7. Primirive Trap. pony es - The islands which 7, Prim 
lie between the 62° and 63° of latitude, present a very trap. 
complete series of the rocks that belong to the primitive 
trap formation. The greenstone first appears at Sakkak 
Pe Ujorbik in the mouth of Arksuts- , where clay= 
slate predominates, and extends from those islands to-« 
wards the east, that is, to the continent of Greenland, 
alternating with greenstone of a porphyritic structure, 
(porphyrartiger grunstein of Werner, ) and green pors 
phyry or verde antico. Another rock of slaty texture, 
consisting of compact felspar and hornblende, appears 
to be intermediate between hornblende slate and green« 
stone slate ; it is here the only rock which presents very 
distinct stratification. The greenstone slate covers un 
interruptedly both the greenstone and the por- 
phyry, and appears to belong to the’ transition 
stone formation; and perhaps the whole formation — 
should be referred to it. It probably extends farther 
to the interior of the continent, as the fragments which 
are thrown out from the continental ice have an ap« 
pearance exactly similar. Variolite is found there in 
small roundish rolled pieces. The greenstone, alter- 
nating with syenite, is found upon gneiss and mica 
slate, on the large island Nunarsoit. = 

8. Primitive Limestone, of fine granulartexture, is 8. Primiti 
found only in beds and rolled pieces, and occurs very sel- limest 
dom in Greenland. Its beds are confined to gneiss and 
mica slate, and it is mingled with minute leaves of silver- ¥ 
white mica, seldom with grains of quartz. It is genes. & 
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ied by tremolite, age an actynolite, 

ahlite, and seldom with rock-cork. Thus situated, it 
~  oceurs at the island Akudlek, at the island Manetsok, 

at Kakarsoit and Kangerluluk, mountains in the vici- 
nity of Jakobs-havn and Christians-haab, in Disko bay. 
It is very surprising, that.no vestige of floetz-limestone 
‘is found on this vast coast, nor does any ipetsitietion 
occur there... Very distinct impressions of the salmo 
arcticus, with its bones very little altered, occur in de- 
tached pieces on the alluvial land,;which are forming 
daily.. In the u ost sand-stone, which belongs to 
the brown coal of the fletz trap formation, fragments of 

‘en Islandicus are found, which have undergone but 
ittle alteration. 

» The fleetz trap formation of Greenland, is perhaps 
- the most extensive that has yet been discovered. It 
begins at the 69° 14’ of latitude, occupies the large 
island Disko, and the eastern coast of the Waygat, from 
Niakornak, on the northern cape of Arve-prinz island, 
round the Cape.Noursoak, as far as the end of the 
southern coast of Cornelius Bay, where it reaches the 

t continental, glacier. _ Hare island in the north of 
isko island, Unknown island in the mouth of Corne- 

lius bay, the. islands Kakiliseit in the north of the lat- 
ter, and many other northern islands, consist entirely 
of fletz trap. From thence it extends over a part of the 
continental coast of Greenland, viz. London-coast, Svar- 
tenhuk, Ekalluit, Kangersoeitsiak, Karsorsoak, and dis- 
appears in the 76th degree under the most northern 
continental ice, or glacier, which precludes all further 
Investigation, 

The whole flcetz trap formation of Greenland, as far 
as it has been examined, rests on gneiss or on mica 
slate, these rocks alternating continually. The under- 
lying primitive rocks, as, well as the superincumbent 
cetz trap, are always somewhat decomposed, where 

they come in contact. Trap-tuff generally rests imme- 
diately upon the primitive rock ; it consists of balls and 
nodules of basalt and wacke, joined together by a ce- 
ment of the same substance; the centre of the balls 
and nodules is very often filled with mesotype, blended 

crystallized apophyllite, the crystals 
of which are sometimes penetrated by acicular meso- 
type. This trap-tuff scarcely presents another mine- 

, and the apophyllite, or ichthyophthalmite, does not 
occur there in any other rock. The underlying primi- 
tive rock is very variable in its elevations, sometimes it 
does not surpass the level of the sea, sometimes, (for in- 
stance, at Godhavn,) it reaches a height of from. 500 to» 
600 feet, which can be observed very exactly in the cliffs 
there. Columnar basalt lies upon trap-tuff; it presents 
four, five, and seven-sided columnar distinct concretions; 
the columns very seldom exceed a foot in diameter. 
This basalt does not include any mineral except some- 
times very, minute spots of greyish white glassy felspar. 
Wacke generally rests upon it, forming an amy. 
with different minerals, viz. chabasite, stilbite, analcime, 
chalcedony, opal, heliotrope, quartz, zeolite, miemite, 
and basillar arragonite, At Hare island the chalcedo- 
ny is found crystallized. in cubes. At Kannioak, in 
Omenaks-fiord, miemite occurs in kidneys, along with 
chalcedony, opal, wavellite, ite, and some quartz 
in. grey decom wacke. wacke of the fletz 

| __ trap formation of this arer is generally intersected 
_ + by small veins of iron-clay a bole. Lithomarge and 

A n earth occur in nodules, Olivine and augite are 
ut seldom met with in the fletz trap of Greenland. 

Laumonite, in a friable state, is found in very small 
veins, traversing wacke at Sergvarsoit, on the northern. 
goast of Disko island. Most, of the Greenlandish ba- 

id 
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salt affects the needle very powerfully, There are ge» Greenland. 
nerally two, and sometimes three strata of columnar ~Y—~" 
basalt, and one of them forms the summit, ar at 
Hare island, where the summit consists of porphyry 
slate resting upon wacke. The shape of the moun- 
tains is very various, some of them present he 
some conical forms, and some are entirely flat: Their 
stratification is very nearly horizontal, and the valleys 
between the mountains are generally narrow. There 
is no doubt that some of the mountains have been se- 
parated by very recent eruptions of rapid torrents. 
On some parts of Disko island beds of brown coal 

occur in flcetz trap: they rest upon yellowish-white Cod. 
coarse-grained sandstone, which is very friable ;—large 
balls of iron pyrites are imbedded in it. The beds of 
coal are generally divided from each other by strata of 
fine-grained sandstone, and are of very unequal thick« 
ness. In some places of the east coast of Disko island, 
in the Waygat, the sandstone becomes harder, and car~ 
bonized impressions of leaves are found in it, which are 
similar to slice of sorbus and angelica. 

The coal of Disko island is common brown coal, of 
slaty texture ; it burns very easily, but it leaves a great. 
residuum in the form of white ashes,.which have a 
slaty texture, and somewhat resemble the polishing 
slate from Bilin in Bohemia. A very remarkable va- 
riety of brown coal, passing into bituminous wood, oc- 
curs in a small bed at Hare island. It is of slaty tex- 
ture; and honey-yellow amber, in numerous grains of 
various sizes, is disseminated parallel to the cleavage of 
the coal. It rests upon ash-grey coarse-grained sand« 
stone, is covered with grey common clay, arid belon 
undoubtedly to the newest brown coal formation. At 
Koome, in Omenaks-fiord, native capillary and fibrous 
sulphate of iron, of a beautiful green colour, is found 
in the cliffs of the brown coal. All the Greenland coal 
is subordinate to floetz trap. 

Alluvial land has been formed at the end of every Alluviat 
bay and firth of the coast, and, in addition to grey and 
greyish-white sandy clay, it contains fragments of the 
neighbouring mountains. This formation is daily in< 
creasing, and contains no metallic substance, except 
ng te iron sand, with which it generally abounds. 

tC) rany.—Although Greenland affords a great variety Botayy. 
of objects to the mineralogist, yet it offers but few to the 
botanist, when compared with other countries, the first 
efforts towards vegetation being repressed by the bar- 
renness of the soil, and the want of the sun’s genial 
influence. Those shrubs and trees, therefore, which in 
milder climates afford a comfortable shade to the wan~ 
derer, creep in this forlorn land under scattered rocks, 
to find sh from their destroying enemies,—storm, 
snow, and ice. This land, however, presents a series 
of plants, which probably could not subsist in a milder 
climate ; and in the interior of the inlets and firths may 
be found many species hitherto unknown in other coun- 
tries. Some of the new species are published in the last 
number of the Flora Danica. There are.also other spots. 
which boast the most luxuriant verdure, but they are on« 
ly places in the neighbourhod of the Greenland houses, 
which have been improved for many years by the blood 
and fat of seals a other animals, There are also 
small hills on the uninhabited islands, where the birds 
build their nests, and manuring the decom rocks, 
extort vegetation to their abode from the unfertile soil. 
These places, however, are but, of rare occurrence, in 
proportion to the immense extent of the country. In- 
numerable cryptogamic plants, growing with great ra~ 
pidity under snow and ice, supply the want of flourish« 
ing vegetation on the rocks and cliffs.. 
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to be better suited to vegetation than the surface’ of € 
the land; there is a great variety of fuci, ulve, and = 
conferve. The plants which have been hitherto found, bi. 
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Greenland. The vegetation commences’ very late, not till ‘the’ 
—\— end of May or June, in proportion to the different la~ 

titudes, and is over by the end of August or Septem- 
ber. The bottom of the sea in these climates appears 

I, Monanpria. 

are, 

Rumex acetosella. L Stellaria groenlandica. | Vahlii. 
Flora Gro-  Hinpuris vulgaris. Lin. Very sel- Rumex digynus. L. “Rheum digy- lauca. Wither, 
ealandiea. “Yom; only in the 60° num. Wahlenberg. fumifase Rotboll. 

An Uvularia amplexifolia, seu Strep- : cerastoides, L. ‘ 
Il. Hig eke topus ? Arenaria — Pon , 

Veronica alpin : peploides (vari iw 

sree pexatitic: “Ts A FTRREARE LA, trinervia. 7 
Pinguicula vulgaris. L. 
Anthoxanthum odoratum. L. 

III. Trranprra. 
Scirpus ceespitosus. L. 
Eriophorum vaginatum. L. 

VITI. Octranprria. 
Epilobium angustifolium. L. 

Jatifolium. L. 
alpinum. 
fontanum. Wahlenberg. 

Vaccinium vitis idea. L. 

Sedum annuum. L. 
Oxalis acetosella, L. 
Lychnis alpina. Li 

varietas flore albe. 
Cerastium alpinum. L, 3 

hirsutum. Vahlii. 
capitatum. uliginosum, L. viscosum. L, 
angustifolium. pubescens. latifolium. L. 
latifolium. Erica ris: “L. 
polystachium. L, 

Phleum arcticum. Vahlii. 
Alopecurus aritarcticus. 
Agrostis arundinacea. L. 
Aira subspicata. 
Festuca ovina, L. 

If it flourishes plentifully, the 
Greenlanders suppose that the 
following winter will be very ~ 
severe. 

Erica cerulea. Wildenow. 
Polygonum aviculare. L. 

XI. Dopecannria. 

XIT. Icosanprra. 
Sorbus aucuparia. L., This tree is 

only found in the form of small 
shrubs, to the 61°, in the interior 

rubra, L. latifolium. of some firths, and was probably 
Arundo stricta, Timmii. viviparum. L. brought to Greenland by the old 
Elymus arenarius. L, The root is eaten raw by the na- — Norwegians or Icelanders, 
Koenigia islandica. tives. Rubus chamemorus. L, 

Potentilla aurea, L. 
IV, Terranpria. TX. ENNEANDRIA. hirsuta. Vahlii. 

Alchemilla montana. Rheum digynum. Wahlenberg. (Vide nivea. L, 
alpina. Rumex digynus.  L.) retusa. 

Plantago. (Nova Species.) Only as octopetala, 
in the 60°. X. Decannprra. integrifolia. 

V. Penranpria. 
‘Pulmonaria maritima. L. 
Diapensia lapponica. L. 

Ledum palustre, L. 
: nlandicum. Retzii? 

atifolium. Aiton. 
Andromeda hypnoides. Li. 

Comarum palustre. L. 

- XUL Potyanpria. 
Papaver nudicaule.  L. : 

Primula farinosa. L, eee coerulea. L. (v. Erica radicatum, Rotboll. 
Menyanthes trifoliata. L. coerulea and Menzie- Thalictrum alpinum. L. 
Azalea procumbens. L, sia coerulea.) Ranunculus acris. L. 

apponica, L, t se hederaceo proximus. 
‘Campanula rotundifolia. L. polyfolia. L. nivalis. 

: uniflora. Pyrola rotundifolia. L.  ~ sulphureus. Wahlen- 
‘Gentiana lutea, L. uniflora. berg. 
Angelica archangelica. L. Eaten 

raw by the Greenlanders, and as 

Rumex acetosa. L, 

pickle with oil. used as tea. the 60°. . 
Ligusticum Scoticum. Only found Saxifraga cotyledon. L. Helleborus trifoliatus. L. 

to the 67°. stellaris. Anemone groenlandica. 
en media. oo nivalis. Smith. 
tatice armeria. L. palmata. Smith. XIV. Dipynamia. “a 

Sibbaldia procumbens. L. oppositifolia. Ajuga pyramidalis. Only in the ~ 
bulbifera. L. 60th : ’ ae, 

VI. Hexanpnra. cernua. L. Thymus serpyllum. L. tothe Juncus arcticus. Wildenow. rivularis. L, ° of latitude ; it is used as tea 
campestris. Wahlenberg. cespitosa. L. by the natives. q 
pallescens. Wahlenberg. groenlandica. Bartsia alpina. « L. oe 
parviflorus. L. hypnoides. Rhinanthus aa L. . pilosus. Wablenberg. a L.—It grows Euphrasia offici L. Very small. 
spicatus. L, to the height of one foot; Pedicularis | etmee pe : trifidus. L. and the leaves are used ammea. Tofieldia borealis. Wahlenberg. as tea by the natives, hirsuta. a (Anthericum caliculatum, L.) — Saxifraga tye % 

Tofieldia alpina. Silene acaulis. L.—Eaten, mixed ia cla ‘% 

secunda. The Jeaves are eat~ 
en by the natives, and also 

with oil, by the Greenlanders. 

pygmeus. Wahlenberg. 
Anemone pratensis, L. Rarelyin | 



at XV. TETRADYNAMIA, | 
= Draba alpina. EB. 

h L. 
androsacea. Wildenow. 
alpicola. Wahlenberg. 
incana. L, 

Nou Species » Now petlish ova . pu Sl« 

ed in the ‘Danica. 
Erysimum officinale. L. 
Arabis alpina. L. 

XVI. Monapeurnia. 

XVII. Drapecpnta. 
or ape ga Only about the 

View eracca, Only in the vicinity of 
Cape Farewell. 

XVIII. Potvapevrnia. 

XIX. SynGeEnesia. 
Leontodon taraxacum. The 

young roots are eaten by the na- 
tives raw, and the Ppa leaves as 
sallad with train oi 

Hieracium alpinum. B 
murorum. 

Artemisia. Nova no o 
An engravin species w 
pi i published in the Flora 
Danica. 

Gnaphalium alpinum. L. 
sylvaticum, fuscatum. 

Wahlenberg. 
Frigeron uniflorum. L. 
Pyrethrum inodorum. Wildenow. 
Arnica alpina. L. 

lia. Vahlii. 
Achillea millefolium. L. Used by 

the Greenlanders as a remedy for 

XX. Gywannpria. 

groenlandica, S; 

Xanthium strumarium. L. Only 
found in the garden of the Mora- 
Brethren at Lichtenau, in the 

Fare- 
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“XXII. Diagcra, 

Salix ae L. 
— uca. B, Lagat L. 

reticulata, L. 
lanata. L. 

ica. L. 
rida. Wahlenberg. 
affinis versifoliee, Wahlenberg. 

Empetrum nigrum. The fruit eager- 
ly eaten by the natives. 

Rhodiola rosea. L. It only reaches 
the 65° of latitude. the root 
and the leaves are eaten by the 
natives, the former raw, the Satter 
with train oil. 

Juniperus communis. L. It only 
reaches the 66° of latitude. 

XXIII. Porycamia. 
Holcus alpinus. Wahlenberg. 

XXIV. Cryprocamra. 
1. Filices. (Ferns.) 

Equisetum arvense. L. 
 anenrgem “on 
reptans. 1 
Nova Species. (lose 

Danica. 
Osmunda lunaria. L. 

icant. ig 
Aspidium fil 

fragile. Swartz. 
varietas fragilis. Swartz. 
spinulosum. Wildenow. 
lonchitis. L. 

ae dentata. Smith. 
oodsia Brownii, (vid. Linn. Trans.) 

es ee (Nova. Spe- 

Asplenium baptenvinaiie. 
Lycopodium mone L. 

ides. 
he a L. 
annotinum. L, 

Polypodium vulgare. L. 
ilvense.. Swartz, 

is. 

Dicranum purpureum. 
scoparium. 
flexuosum. 
eoonpe 

- oe S; 

Didymodon Dr ee at mig 
cap! 1 um. 

Golamienianitichs. (Very common 
~on the whole coast.) 

Syntrichia ruralis. 
subulata, 

Polytrichum piliforme, 

dum. 
Orthotrichum striatum. 

anomalum, 
Mnium turgidum.  Vulgatissimum, 

locis paludosis, 
Bryum nutans. 

pseudotriquetrum. 
crudum. 
ceespititium. 
argenteum. 
wea 

Bryum? straminifolium. 
Sructus deerat. T, 

Bryum? epidendrum. 
Frcs deerat, T. 

Leskea incurvata. 
Hypnum nitens. 

aduncum. 

Buxbaumia foliosa. 
6. Musci hepatici. 

Jungermannia pulcherrima. 
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Greenland. Gyrophora erosa..: Beeomices fragilis. Coralloid. fragil. Fucus vittatus. © Ds 

nha ~ cylindrica. Foti viridis. | jug sane, 3h eae ye 

part hirsuta pie aa aes sing as wy 
*' Endocarpon tephroides. aquatice. ‘ Rouen: vanvrrebeah. | 

2 Fa te Fucus us. perforatus. Nova Sfecies. 
Urceolaria calcarea. divaricatus. . Ue.) 4 eae 
Parmelia tartarea. inflatus. Ulva umbilicalis. ~ nme 

candelaria. ceranoides. plicata. rn 
brunnea. spiralis. ' intestinalis. 
subfusca, » canaliculatus. : : spongiformis. ittiw te * 

gelida. serratus, Eaten by the na- incrassata. " ay 
stellaris. tives. clavata. 

»  saxatilis, soboliferus. Jatissima. 
omphalodes. coccineus. lanceolata. ia 
arietina. a, _ flavescens, 
axinea. copodioi es. com 1s Jeepney ay Pritt 

farinacea. oa ervoides. Tremelle. i toy naka 
jubata. . nodosus. : ‘Tremella granulata. reer bi 
capillaris. siliquosus. . (Angustifolius. ) verrucosa. 9) 
nigrescens Alga marina, Seba. ; hemispherica. 
ciliaris, loreus. : | Mostoc. 17x 
ochroleuca. aculeatus. agaricoides. 

Peltidia horizontalis. clathrus, rubra.» 
venosa. laceratus. adnata. 
resupinata. laciniatus. : pituitosa. 
canina. flagelliformis. (Fucusfilum.) | Conferve. _ 
saccata, - palmatus. Eaten by the Conferva rivularis. 
crocea. Gree! rs. ~~ fontinalis. ‘bi 

Cetraria islandica. edulis... Editur ab’ Groen- dichotoma. 
groenlandica nigra. landis fame-coactis. a: canalicularis.§ 6) 0) 
groenlandica viridis. cordatus. Lubentissime edi- distorta. — . 
nivalis, tur, aukpadlartok dictus. reticulata =) 
pulmonaria. esculentus. Fimbriatus. Sut- linum. { 
juniperina. luitsok Greenlandis, deli- nitida. 

Cornicularia lanata. catula illis esca incocta. pennatula. 
tristis. cartilagineus. Urgente hye- rupestris. 
pubescens. me cocta editur, haud lu- floccosa. 

Stereocaulon paschale. benter. diaphana. 
globulare. ramentaceus. Ulva sobolife- _ 8. Fungi. . 

Beeomices cocciferus. ra. Agaricus campanulatus. 
pyxidatus. saccharinus, Suavis esca nae "|  fimetarius. D. edib. Gro- 
cornucopioides. tivis. ; Ki Got enland. , 

fimbriatus. alatus. Boletus luteus. 
acilis. bulbosus. Helvella atra. ~ 

digits digitatus. Fucus hyperbo- Peziza scutellata. 
radiatus, reus, ; zonalis. , 
cristatus, giganticus. Clavaria muscoides. “Rarissime. | 
foliaceus. plicatus. Lycoperdon bovista. Vulneribus ap- 
rangiferinus. albus. ’ plicatur a Groenlandis sanguinis 
uncialis, corneus. flux. imped, causa.) ~ 
subulatus. fungosus. Mucor mucedo, 
radiatus. clavellosus. Li ae 

ifs | 

these latitudes, is given in a former part of the article : it 
will therefore only be necessary to enumerate the ani- 
mals which can bear the hardships of this climate. 

Mammalia. Mammalia.—There are only four different land qua- 

The dog. 

drupeds, which are found in every season on the coast 
of reenland, viz. the dog, the isatis, the arctic hare, 
and the reindeer. The arctic, or white bear, is a mi- 
grating animal: It comes from the eastern and north- eastern polar regions, in the beginning of the winter, with the floating ice, to the western coast of Green. 
land, and leaves it again about the end of June. 
__ The dog is the faithful companion of man in this'as 
in every other country, and would undoubtedly be so in a higher degree, if the Greenlanders treated this poor animal in a more humane ere The dogs are in ge« 

neral large, and have the size and appearance of wolves. 
Their colour is very various, generally greyish brown, 
greyish white, mixed with yellow and black: they bark 
very seldom, but set up a dreadful how]. _ They sleep 
on the roofs of the houses of their masters, or lodge 

: themselves in the snow, lying with only their noses out. 
ers use them in ° They swim very well. The ; 

place of horses: they harness them to theirs , side 
by side, by means of thongs cut out of the Phoca bar- 
bata, or great seal : These a are ten yards long, 
the common distance between’ the dogs and the sledge ; 
and in this manner they visit their fone: winter, or 
draw home the seals which — ve Ki t 
ice of the frozen sea. They will travél sixty English 
miles ina day with sledges or sliders of whalebone, 
loaded with their two masters and five or six seals, 

over the. 

‘ 



.Greenlandish dogs are very ferocious, 
often fight among themselves till one of them is 

kil en is unknown in Greenland. 
These dogs are very prolific, having frequently nine and 

are obliged to provide for themselves, and very 
en perish yt hg The Greenlanders use the skins 

for shirts, stockings, and gloves: they make anege of 
the guts: they are very fond of their flesh as food, 
and reckon a very fat dog a great delicacy, The dog 
skins having a very unpleasant smell, do not form an 

The ine lagopus) generally called the isatis (canis us arctic 
fox, or blue and white fox, eat ‘ound in the arctic 
regions, a few degrees within and without the 
circle. It inhabits the whole coast of Greenland, but 
lives always.in the neighbourhood of the sea, in cliffs 
and cavities, or holes formed accidentally from frag- 
ments of rocks, and having many outlets. Their food 
is’small birds and their , eggs of sea fowls, shell- 
fish, and, when compelled by want, they eat grass, 
and all that the sea throws up... The arctic fox is of a 
bluish grey colour; one variety is entirely snow white 
both in summer and winter. The hair is very thick, 
thicker in winter than in summer ; and yery soft and 
silky. The blue variety changes its.colour in summer, 
and acquires a skin of grey, blue and white, 
The isatis is undoubtedly the hardiest of 85 
It sets out for prey to the houses of the Gree 
ers, during the severity of winter, It couples twice a 
year, like the dog, and, when with. young, the fe- 
male retires to her kennel. It swims uncommonly 
well from one island to another, to the distance of four 
and five miles, in search of prey. — It,is very harmless, 
and, when young, is very easily-tamed,. Its skin is high- 
ly prized, and very much thought of in China. . It is 
generally caught by the natives in traps made of stones, 

. like small huts, Sings a broad flat mene a hornblende 
slate, or mica slate, hanging perpendicularly by way 
of a door, which falls down by means of a string bait- 
ed on the inside with the.salmo arcticus, a small fish, 
which the isatis 4 very fond of. oY is, also taken by 
the European settlers in pitfalls, and in springes of iron. 
The flesh is not eaten by the Greenlanders, ian when 
they are in the greatest want,of food. 

he white hare, arctic hare, ox varying hare, is in 
Greenland of a snow white colour, both in summer and 

FE 

9a lichen 
nivalis. 
The 

1 gan this s They eat the flesh, 
which is. tender and wal onek pa boiled, and 
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dried. The hunters ‘drink the warm Blood, dressed Greenland. 
with some berries; the contents of the stomach, calle ““V"" 
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ed nerrikak, is a delicate dish. They are also very 
fond of the fat of the animal. The skin forms a part 
of their clothing, particularly of that of the women ; 
and the inhabitant of this dreadful climate is obli- 

to procure a couple of fine rein-deer skins during 
summer, if he wishes to be agreeable to his wife. 

Thesinews, when split, are very good threads, with 
which the women sew their clothes. The horns are 
employed for utensils and instruments. The test 
number of rein-deers is found in the vicinity of Baal’s 
river, near to the continental ice, from the 63d to the 
66th degree. They occur very seldom in more south 
ern or more northern latitudes. 

The white bear, polar bear, or arctic bear, (Ursus ma= White bear. 
rilimus,. or Ursus arcticus), is a migrating animal. It 
is never seen after the large or black whale (Balena 
mysticetus) leaves the coast of West Greenland. Their 
size is stated by some authors to be from 13 to 23 feet, 
but this is probably too much exaggerated. The largest 
white bear which was met with on the west coast of 
Greenland, measured 9 feet and 4 inches from the 
snout to the tail, the skull of which is now in the 
museum of the Dublin Society. Another, caught 
by the celebrated navigator, Captain Phipps, (Lord 
Mulgrave) at Spitzbergen, measured 7 feet from the 
shout to the tail. The white bear seems’ the only 
animal, that, by being placed in the coldest climate, 
grows larger than those that live in the temperate 
zones. Its flesh is not so-good as that of the other 
kinds: of bear; it has an oily taste, and a fishy fla- 
vour; the liver is very unwholesome, and causes vo- 
miting. The usual food of this animal is fish, seals, 
and the carcases of whales. On land, which it seldom 

roaches, it preys on rein-deer, hares, foxes, and 
birds. It lies in ambush on the flakes of the floatin 
ice, and lurks there after seals and other marine-ani- 
mals ; it also attacks the morse, or walrus, with which 
it is in constant enmity. The walrus, by reason of its 
large teeth, has generally the superiority, but frequent- 
ly both the combatants perish in the conflict. In wins 
ter, when hungry, it sometimes attempts to break into 
the houses of the Greenlanders, allured by the scent of 
the flesh of seals, but,it is very easily driven away with 
fire-arms and dogs. The ‘female has only one young 
one, and lodges it in the snow of the floating ice, or on 
the shores, . The affection between the parents and 
their young is so great, that they will sooner die than 
desert one another. The Greenlanders kill them with 
fire-arms, generally assisted by dogs; and both the man 
and dog, feed on the flesh and fat. The skin is used 
for boots, and some other domestic purposes; it is also 
a valuable article of trade, a good din being generally 
sold for three or four pounds, 
- . The pinnated quadrupeds, or quadrupeds with fin- walrus 
like feet, are, the morse, or walrus, (Frichechus' rosma- 
rus). It is sometimes found of the length of 18 feet, and 
the circumference in the thickest part is ten or twelve 
feet. Its weight is from 600 to 1500 pounds. It has 
very short legs, and five toes on each foot, joined to- 

by webs, with a small roundish blunt nail to 
each, Its skin \is generally an inch thick, thicker on 
the neck, and very much wrinkled about the joints ; 
it is very thinly beset with grey and reddish grey hair, 
sometimes mouse-coloured. It has two large teeth or 
tusks in the upper-jaw, from a foot to two feet long, 
and four grinders, flat at the top, above and below, 
surfaces of them generally being very much worn. It 
is found of: the. largest size in the Icy Sea. The ani- 
mals feed both upon seagrass and smal! marine animals, 

SR 
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Greenland. viz, shells and small fishes. It sleeps upon the floating 
——~ flat ice, or on the surface of the sea, and when attack- 

Walrts, ed by men, will endeavour to overset the boat, or 
to make holes in it’ with their teeth; but it is v 
clumsy when out of the water upon the ice, where it 
may be killed with little difficulty. When a walrus 
or morse is struck with the harpoon, the Greenlanders 
let it run till it is wearied, and then draw in the line to 
kill it with the lances. The Greenlanders very seldom 
kill them in their small canoes; but if they do, they 
are always in company with three or four men. They 
are no more seen in large flocks on the coast of West 
Greenland as formerly, having been diminished by the 
whale fishers, who killed a great number of them. A 
flat island on the southern coast of Disko island, called 
Saitok, situated in the mouth of Disko firth, consists of 
alluvial land, which is covered with numberless bones 
and skulls of the walrus. The Greenlanders feed 
on their flesh, which is of a dark red colour; they 
use the oil in their houses, cut thongs out. of the skin, 
and employ the tusks for their utensils and instru- 
ments. 

Trichechus manatus, which is called auvekejak by 
the Greenlanders, is very seldom seen on the coast, 
according to their own accounts ; and it appears more 
towards Bhering Straits, and the sea in the vicinity of 
Kamtschatka. 

The seals may be called the flocks of the Greenland- 
ers. They supply them with flesh, the most desirable 
food of this nation. The blubber furnishes them with 
oil for their lamps, and for their chamber and kitchen 
fire ; the fibres of the sinews of the seal furnish thread 

. for their clothes; of the skins of the intestines they make 
their windows, and their curtains for the tents ; the sto- 
mach is used as a train oil vessel, and the bladder is 
employed for the javelins. The blood, mixed with flesh, 
is eaten as soup. But the most valuable thing is the 
skin: it covers their boats and their tents ; it furnishes 
clothes, boots, stockings, gloves, and coverings for their 
bedsteads. 

There are different species of seals, partly migrating, 
partly living on the coast of Greenland. One of the 
most remarkable is, 

The hooded seal, Klappmutze of the Germans, Klap- 
myds of the Danes, Neitsersoak of the Greenlanders, 
Phoca cristata of Gmelin. It is so called from a thick 
folded skin on the forehead of the male, which it can 
draw over the eyes like a cap, to defend them against 
its enemies. Its hair is of a double kind, the longest 
silver white, the shortest black and woolly, which gives 
it a very beautiful appearance. It grows to the length 
of ten and twelve feet. The Greenlanders value the 
skin of the young ones very high. It is uncommonly 
fierce when wounded, and often attacks the canoe. 
These seals fight very stoutly among themselves, from 
jealousy, as the natives suppose. They live in flocks ; 
are found in great numbers round Cape Farewell, 
and go very seldom to the northern parts of the coast. 
It is falsely called Phoca leonina by some zoologists, 
this being a very different animal. 

The common seal, called Spragled Sael by the Danes, 
Kobbe by the Norwegians, ‘Meerkalb by the Germans, 
and Kassigiak by the Greenlanders, (Phoca vitulina of 
Gmelin) is found sometimes in very large flocks on 
the coast of Greenland, It is one of the smaller ani- 
mals of the family, but its skin is the finest of them all, 
and isof great value among the Greenlanders. Itis prin- 
cipally employed for female dresses. The common seal 
48 very cautious, and therefore caught with difficulty, 

The harp seal, or half-moon, ( Phoca groenlandica, ) 
called Svartside by the Danes, Kodde by the Germans, 

Seals, 

Hooded 
seal, 

Common 
seal, 

Hayp seal, 
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and Alarsoak by the natives. Itis nine feet long when ¢ 
full grown, and gives the best blubber. Its skin is of 
a yellowish-white and greyish-white colour, with two Harp: 
large black spots on the opposite sides of its’ body, in 
the form of two half-moons, the horns of which are 
turned in an uniform direction towards one another, and 
therefore called Half-moon. It becomes like the black 

ts in its fourth year when full grown. Its skin is 
ae most durable, and therefore used to cover the cas 
noes and the tents. It is incautions, and very 
taken. It never ascends the fixed ice. It is a migra 
ting animal ; comes with its young from Spitz 
to Davis Strait about the end of March, returns in May 
to Spitzbergen, and comes back again in July. Three 
or four of them afford a barrel of blubber. It comes 
in great flocks, and visits the firths of Davis’ Strait. — 

The rough seal, (Phoca hispida and Phoca fetida,) Kou 
called Neitsek by the Greenlanders, is the smallest of 
the generally known species, very seldom ex 
four feet in length. It never frequents the high seas, 
but keeps always in the vicinity of the fixed ice, genes 
rally in high latitudes, andis very seldom seen southward 
from Disco Bay. Many thousand are killed every win- 
ter in Omenak’s firth or Cornelius bay, in the 72° of 
latitude. The male emits an insupportable smell in its 
coupling time, nevertheless it is eaten with great avi- 
= by the northern Greenlanders. , 

he great seal, (Phoca barbata,) called by the Green= Great sea! 
landers Urksuk, is of the largest kind, but is very seldom 
met with on the coast of West Greenland. It measures 
sometimes ten feet in length, has a thick skin, with 
very thin brown hairs; and on its upper lip very long 
white pellucid whiskers, which are curled at their 
points. Its flesh is white and very good. The Green-« 
landers cut out of the skin thongs and lines for their 
seal game, whips, and other domestic articles. - 

The Greenlanders mention some other species of 
seals, which very seldom occur, viz. : 

Siguktok, having a very long snout ; in its body it is 
similar to the Phoca groenlandica, Perhaps it is the 
Phoca ursina, ; 

Imab-ukallia, of a snow-white colour, the eye present« 
ing a fire-red iris, probably the Phoca ina. 

Atarpiak or atarpek, the smallest species of seal, 
not exceeding the size of the hand, of a whitish colour, 
with a black spot of the form of a half-moon on each 
side of the body. 

Kongeseteriak has, according to the description given 
by the natives, some resemblance to the sea-ape, whi 
is described by Mr Heller. : 

The Sea-unicorn or narwhal,(Monodon monoceros,) sea wnicc 
called Kernertak by the Greenlanders, is a migrating ani- or nar 
mal. It is generally from seventeen to twenty feet long, 
has a smooth black skin, and a small mouth in propor- 
tion to its body. It has no teeth, but a horn, wreathed 
or twisted on its surface, and from eight to ten feet long, 
runs from the left point’ or end of the upper jaw. 
It is white, has the solidity of the hardest bone, and far 
surpasses ivory in all its qualities. ‘The animal uses 
the horn to get at its food the sea-grass, and also asa 
weapon against its enemies. It has two nostrils in the 
skull, but they emerge in one sperten through the skin. 
It swims with wonderful velocity, and'can only be 
killed when there is a great number of them together. 
They are always seen in flocks, in the severest winter, 
amidst the fissures of the fixed ice, in the bays from 70° 
of N. Lat. tothe most northern regions. They never oc- 
cur in more southern latitudes. The Greenlanders drive 
with their sledges to the fissures of the ice, where the 
animals generally come up to take air, and. kill them 
there. with their harpoons, or with guns. They eat both 



oe - bay, in Omenak’s firth, or Corne- 
bay, in the 72°; at Upernavik, in the 73°. 

— The whites a of the Russians, and kelleluak 
of the is ise a migrating animal, and 
visits the coast of West Greenland Maloy every year 
about the end of November. It is, next to the seal, the 
most useful animal to the Greenlanders, and it comes at 
a season when their provisions fall very short. It arrives 
in flocks, in very stormy weather, when the wind blows 
from the south-west. It has a short, roundish, very fleshy, 
head, but the skull is longish and flat ; the eyes and the 
mouth are small; in jaw of each side are nine 
teeth ; the yral fins are nearly of an oval form ; and 
beneath their skin may be felt the bones of five fingers, 
which terminate in five very distinct projections. The 
body is round, oblong, and well rtioned ; and its 
tail is divided into two lobes, which lie horizontally. 
Its length is from twelve to seventeen feet. In swim- 
ming it makes great use of the lobes of its tail, bend- 
ing them under the body, and working it with such 
force as to dart along with the velocity of an arrow, 
One of the large size yields five barrels of good blub- 
ber. Its flesh is somewhat similar to that of beef, though 
oily ; its skin is eaten raw, dried and boiled. _ Its oil is 
of the best, whitest, and finest quality. The intestines 
are used for windows, and the curtains of tents. The 
sinews, when split, give the, best sort of strong thread. 
The female white-fish has two nipples, and yields a yel- 
lowish-white milk, but it produces only a single young 
one, which is of a fine pearl-grey colour, but it after- 
wards grows white. The pearl-grey young is called utak 
by the natives. The full grown are the most beautiful 
animals; they are not shy, and sometimes follow, tum- 
bling themselves round the boats. They are killed with 
harpoons, and also caught in large strong nets, which 
are set in narrow Sade between the islands. 

The porpoise, or Delphinus delphis; the nise, or Del- 
phinus phocena; and the sword-fish, or Delphinus orca, 
are frequently seen on the coast, but very rarely caught. 
Wuates.—There are different species of whales 

which visit the coast of West Greenland, viz. Balena 
ym, or fin-fish, called tunnolik by the Green- 
anders ; Balena musculus, or northcaper, (Green. kepo- 
karnak) ; Balena rostrata, (Green. tigagulik) ; .Balena 
boops, (Green. keporkak), and Balena mysticetus, or the 
Greenland whale, called arbek by the natives. The Ba- 
lena boops, or butekopy, ‘comes r ly to the coast in 
the neigbourhood of Fredrikshaab about the end of July, 

~ when the Greenlanders, both men and women, go out 
in their canoes. The men in their small canoes follow 
the whale, and continue to throw a great number of 

s and lances into the animal, until it dies from 
loss. of blood. They afterwards join their canoes, fasten 
their spoil to them, and carry the booty to their houses, 
where it is divided. 

The Balena boops is a smaller kind of whale, its 
length being from twenty to twenty-five feet. It has a 
fin on its back, and alsoa soap which grows to- 
wards the tail. It has long rugged wrinkles under 
its neck, that are white inside, and greyish-black on 
their elevation. A great number of the shells called Le- 
a! balenaris, or Lepas diadema, are found near its fins. 
ts body is longer, and sharper behind and before, than 

that of the other whales. Its back is of a black, and 
its belly of a greyish-white colour ; the whalebones of 
this species rarely exceed the length of one foot. Its 
blubber is thin, and not very oily, This whale follows 
always along the coast r to the north, and it is 

GREENLAND. 499 
also caught by the Greenlanders in Disco Bay. 

Balena mysticetus, the great or Greenland whale, 

on account of its b 
which affords much oil ; it is also the most tame, and 
the easiest to be caught, on account of its unwieldy 
size. It has no back-fin, The head of it forms one- 
third part of the whole body. Its eyes are very small in 
ol aga not much bigger than those of an ox, and 
lack, with a white iris ; they lie deep, and are placed 

above the junction of both lips. Instead of ears, a hole 
appears on each side of its head, so small that it is 
scarcely discernible, not admitting any thing thicker 
than a one uill ; but within the flesh there is a larger 
orifice, formed like an ear, which enables it, as has been 
noticed, to hear very distinctly. The two holes, or pipes, 
on the top of its head, are crooked, and very similar to 
the holes in the belly of a violin. They are for recei- 
ving air, as well as for discharging the water which 
it swallows by its mouth. This is forced upwards 
through these holes in very large quantities, and to a 
considerable height, (of some fathoms) with such a 
noise, that it roars like a hollow wind, and may be 
heard at three miles distance. When wounded, it 
blows more fiercely than ever, the water frequently be~ 
ing mixed with blood. Its throat is uncommonly nar- 
row, not exceeding the width of one inch and a half. 
Its tongue is eighteen feet long, when the animal mea- 
sures fifty-six or sixty feet; it is then ten feet broad, is 
very fibrous, floats on the water, and affords four to six 
barrels of oil; its weight is to 600 or 800 pounds. The 
tongue is inclosed in long pieces of a corneous sub-« 
stance, generally called whalebones ; and these are co-« 
vered on their interior side with a kind of fibre, or 
straight hair of the same substance, similar to coarse 
horse hair. On each side of the tongue are commonly 
found 250 of different lengths; the longest are about 
the middle, and decrease. towards the snout and the 
throat ; they are attached to the upper jaw. The un 
der jaw forms with the jaw bones an oblong triangular 
deep bason, of a tendinous and ilaginous substance, 
which is as deep as to cover the longest whalebones in 
their perpendicular shape, when the mouth is clo- 
sed; this receptacle is, of course, deepest towards its 
middle part. The broad ends of the whalebones, where 
they are joined to the palate, are generally one foot 
broad ; they terminate very pointed, and have the form 
of a curved sword; they would wound the tongue, which 
is very delicate, if they were not covered with hair on 
their inside. There are no other teeth in the mouth. 
This whale is very thick from the head to the middle, 
but thinner and sharper towards the tail; its fins and 
its tail stand horizontally. 

In the spring of 1813, a whale was killed at God- p;..onsions 
e le The dimensions of of the 

a whale, killed in the year 1811 at Godhavn, was, Greenland 
int of the whale. 

havn, of ngth of 67 feet. 

from the centre of the mouth to the 
tail, 56 feet. From the point of the under lip to the 
root of the fins 23} feet. From the fins to the 
point between the two lobes or wings of the tail 33 
feet. . The pe of the head was 18 feet. From the 
middle point of the upper lip to the blow-holes 164 feet. 
The length of one of the fins 8 feet 4 inches. The 
thickness of a fin, on its thickest part, | foot 9 inches. 
The breadth of the tail from one extremity of its 
wings to the other, 22 feet 7 inches. The length of 
one of the blow-holes 1] inches. There were 13 ribs on 
each side, and in all 26 ribs. The animal was a female. 
The fins serve this large animal for rudders, to turn in 
the water, and to give a direction to the velocity im- 
pressed by the tail. The tail serves for an oar, to ads 

is —— 

the most valuable and lucrative species of this genus, Balena 
and the great quantity of fat, mysticetus. 
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vance itself in the water; wherewith it swims with in- 

credible force and celerity. When swimming a little 

under the surface of the water it leaves a track in the 

sea like a great ship, and this is called its wake, by 
which it often is Galawed: The female makes use also 

of the fins, when pursued, to bear the young one, 
placing it on its back, and supporting it by the fins 
on each side, from falling. They are also seen some- 
times having their young upon the tail. 

The skin of the whale is of a different nature. The 
epidermis resting upon the skin is not thicker than 
parchment ; but when this is removed, the real skin ap- 

s, which is about an inch thick, of a bluish-black co- 
our, fibrous and spongy; it is called by the Greenlanders 
maktak; itis very much wrinkled in the old whales, and 
smooth in the young ones. Beneath the skin (mahtak) 
lies a yellowish. white, very tenacious, reticulated fi- 
brous substance, which affords more fritters than oil ; it 
is called maksak by the natives: with this substance 
the real blubber is immediately connected, The blub- 
ber is of very unequal thickness, from 10 inches to 
one foot thick upon the back, and on the under lips 
two feet thick; but the latter is very cartilaginous, and 
intermixed with coarse nerves. The head and the back 
of the whale is bluish-black, the under jaw is white, 
and sprinkled or spotted with bluish-black, and the 
tail is greyish black. The skin of the suckers is greyish 
blue. The Greenlanders state, that the old animals be- 
come more and more of a greyish white colour. The 
blubber of young whales is reddish white and rose 
red, that of the old'is yellowish white ; the flesh of the 
oung is dark bleod-red, that of the old is dark red- 
rown. The bones of the whales are very porous, and 

afford, when sawed in pieces, the finest oil. The fe- 
male whale has two breasts, with teats like a cow, and 
has one young one, very seldom two. When it suckles 
the young it lies on its ‘side, on the surface of the sea, 
and the young one attaches itself to the teat. The 
food of the. whales is the ‘clio arctica, the argonauta 
arctica, cancer pedatus, and cancer oculatus, none of 
them exceeding the size of a common wasp. Some- 
times also oniscus pulex, and other species of oniscus 
are found in its stomach. It takes its food under wa- 
ter; these small insects become entangled by the hair 
of the whalebones, and the water is emitted partly on 
the sides of the mouth, partly through the blow-holes, 
The whale cannot remain longer than from 15: to 20 
minutes under water. It sleeps on the surface of the 
sea, and is often caught asleep. 

The settlements or colonies, which are established and 
supported by the Danish government on the coast of 
West Greenland, for the purpose of the whale-fishery, 
are Holsteinsburg in 67° 10’, Egedesminde ahd Wester- 
island on the southern point of Disko bay, Hunde Island, 
and Crown-prince-island in Disko bay, Christianshaab, 
Claushavn and Jacobshavn on the continent of Disko 
bay, Godhavn on Disko island, and Klokkerhuck on 
Arve-Prince-Island, situated on the entrance of theWay- 
gat. The fishery is carried on in boats, by natives and 
settlers, on the account of the Danish government. The 
fishery was not very successful during the last ten years. 
The English and Scotch whale-fishers visit Disko bay 
every year about the end of April, and leave it again in 
June. The Dutch whale-fishers, who former y also 
came there every year, were prevented from fishing at 
all du: the late war. It is only the balena mysti- 
cetus, which is caught there at that season. It comes 
to the coast about the end of December, and leaves it 
again in June. 

The spermaceti whale, or cachalot, (Physeter. ma- 
erocephalus) the enemy of the balena mysticetus, is 

. are the most northern. 
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seldom seen on the coast of West Greenland. 

Birvs.—West Greenland presents very few land 
birds, ‘The largest of them is the vultur albicilla, the Bins 
cinereous eagle, called nektoralik by the natives;itfeeds 
on seals, fishes, and all kind of birds ; is of 2 greyish Land 
brown colour, pike Greenland a whole year, , 
sitting on the s with flagging wings, and flies 
slowly. It is eaten by the Greenlanders, Ma ‘the skin 
employed for clothing. — tn 

The falco rusticatus, the falco islandus, and the falco 
fuscus, or Greenland falcon, called by the natives 
Kirksoviarsuk kernertok, inhabit the most remote pai 
of the firths; they feed on birds. The latter is of a 
very fine appearance. Its colour is marbled of white 
grey and brown. It is only eaten by the natives wh 
compelled by hunger. falcons inhabit Greenlan: 
the whole year. , : ie tekbinibrcs 

The beautiful snowy onl, or stryx nyctea, called orpik 
by the pretation is found ia the interior of the 
continent, in the vicinity of the glaciers. It preys 
every kind of bird day and night. . 
The raven, (Corvus coraz,) (Green. Tulugak:,) Rai 

in great nomber, and frequents the huts of the na- 
tives, who abhor its flesh. ; teria fine 

The white partridge, (Tetrao lagopus), called in North 
Greenland ageiksek, and in South Greenland, ‘auio, 
inhabits in-summer the mountains for the sake of crow- 
berries, (Empetrum nigrum). In winter it descends to 
the valleys near the shores. It is brownish in summer, 
and changes its colour in winter into a snow white, 
The Greenlanders like very much to eat its intestines 
raw. ’. 

Of small land birds, which all leave this country in 
the beginning of winter, are only seen the fringilla 
lapponica, (Green, Narksamiutak), the fringilla linaria, 
(Green. Orpingmiutak), the motacilla oenanthe, (Green, 
Kussekiak), and the emberiza nivalis, (Green. Kopanai= 
arsuk).. ‘The arrival of the latter about the end of May 
announces the approach of spring. In autumn, in the 
beginning of September, it collects again in great flocks, 
in order to migrate. . 
» Of water birds, there occur on the coast,— 

1. Anas bernicla, bernacle. Green. Nerdleh. rd 
2. Anas clangula, golden-eye. Green. Kwrtlutorpi- 

arsuk. 
~ 8. Anas histrionica, harlequin. Green. Tornaviarsuk. 

4. Anas boschas, mallard. Green. Kertluctok. ~~ 
5. Anas glacialis seu hyemalis, long tailed duck, 

Green. Aglek. 
6. Anas spectabilis, king-duck. Green. Storakilsok. 
7. Anas mollissima, eider-duck. Green. Mitek. 
The Anas mollissima, or eider-duck, visits the coast Eid 

as soon as the grass begins to grow, and plucks the 
finest down from its breast to form its nest. The 
down taken from the nest, is the finest and most elas- 
tic. It is customary to take away the first eggs, which 
occasions a second laying, and a second deplumation. 
They lay their eggs on uninhabited islands among the 
grass growing near the shores. They brave the severest 
winter of the arctic regions, and their breeding-places 

They come prt every 
spring to the same spot if not distur The 
Greenlanders kill them with darts and guns, wae 
their course (when they dive) by the air-bubbles, anc 
strike them when they ascend. The flesh is valued as 
food. The skin of this duck is the most valuable of all as 
a garment placed next to the skin. The down forms a 
very considerable article of trade. The colony Ege- 
desminde. produced in the year 1808, 1000 pounds 
weight of that article. One pound sterling is paid 
fox one pound weight of the best sort of down, =~ 



- 8 Alea pica, black 
4, Alea aretica, p 

y -* 

ee ovcur,—1, Mergus serrator. Green, 

- 2. Mergus eee Green. Pararsuk 

? Tearokitsok. a Ont 

isy great auk. Green. 

2. Alca torda, razor-bill. Akpardluk. 
black-billed auk. Green. Akpa. 

. Green. Killangak. 
5. Alca alle, little auk. Green. A larsuk,- 
The alca pica vies with the eider-duck in point of 

utility to the Greenlanders. The skins are used for 
clothing, and the flesh is eaten. They only 
the coast when the cold becomes very severe, and breed 
in summer in the clefts of the remotest rocks.: They are 
killed in canoes with darts, and give food to the Green- 

in the months of February and March, when 
want every other supply from the sea... It appears 

that the words alca, auk, and.akpa are formed from the 
note or sound which the bird emits when flying or 
swimming in large flocks. 

Of Petrels, or Procellarie, are seen,— 
- 1. The Procellaria glacialis, fulmar. Green. Ka- 
kordluk ; and, 
tog. The rg puffinus, shear-water. Green. 

- The prey of these birds being the blubber of the 
whale, they are only found in the vicinity of the 
whale-fisheries, They are, from the nature of their 
food, extremely fetid; and so stupid and voracious, as 
to be killed with rods in their attempt to obtain prey. 
They are rarely eaten. ea a 

Of Guillemots.—1. Colymbus grylle, black guillemot. 
” Green. 

Ti 

2. va gear glacialis, northern guillemot. Green. 

3. Col sepientrionalis, red-throated guillemot. 
Green rhfak. am 
- Their skins are very excellent for clothing, in conse- 
quence of their durability. 

Of Terns.—Sterna hirundo, great tern. Green. 
Imerkoteilak. 

Their eggs are the most delicate of all water-birds, 
They come latest in summer, that is, in the beginning 
‘of June, and leave the coast earliest, that is, in the 
beginning of September, under t noise, 
- Of Gulls.—1. Larus marinus, black-backed gull. 
Green, Nayardluk, 

2. Larus trid , kittiwake. Green. Tatlarak. 
- 8. Larus idus, ivory gull. Green. Nayauarsuk. 

4. Larus arcticus, cataracta parasitica, arctic gull. 
Green. Meriarsairsok. : 
- 5. Larus glaucus, glaucous gull. Green. Naya. 
Of Pelicans.—1. Pelicanus carbo, corvorant. Green. 

Okaitsok-. 
2, Pelicanus cristatus, crested corvorant. Green, 

ingmik. 
3. Pelicanus bassanus, gannet. Green. Kuksuk, 

All ane birds are used as food ; the skins for clothing. 
; ' Scolopax.—1. allinago, common snipe. 
Green. Sigrektok. ieee! an 

Scolopazx jardreka, jardreka. Green. Sargvarsur- 
soak. 

, Of Trin —tl. Trin. a 

‘Green. Sirksariarsungoak. 
aa 2h ee interpres, Hebridal sandpiper. Green. 

8, Tringa lobata. Green. Nelloumirsortok. 
4. Tringa fulicaria. Green. Kajok. 
eee alpina, dunlin. Green. Tojuk. 
_ Of Charadrius, or plover.—1. C, ius apricarius, 

alvargrim. Green. Najoiroveck 

striata, striated sandpiper. 
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2. Charadrius stiaticula, ¥inged plover. Green. Tu- Greenland. 

—_—— kagoajok. 
Fisnes,—Greenland cannot boast of valuable fishe- Fisues. 

ries.. The natives attend only to their seal-game, and 
neglect entirely other branch of industry. The 
few Europeans residing there are occupied with trade. 
There can be no doubt, however, that such an ive 
coast would afford numerous and profitable banks. Some 
have already been discovered at boat Got Guanner- 
soak, Fredrikshaab, Fishfiord, Sukkertop, Amertlok, 
where different species of cod fish are caught, for instance, 
Gadus aegicfinus, (Green. Misokarnak); gadus callarias, 
(Green. Sarolik); gadus morrhua, (Green, Saraudlir- 
soak); and gadus barbatus, (Green. Ogat). In the north 
of Greenland, in the 70, 72, and 73d degrees, were dis- 
covered very extensive flounder banks. ‘The pleuronectes 
hippoglossus, holibut, ( . Netarnak), sometimes of a 
weigh of more than 100 ds, is found in abundance 
in the neighbourhood of the colonies Godthaab and Suk- 
kertop. Extensive banks of the ag etidh y - 
sus, (Green, Kaleraglik), were lately discovered at Ja- 
cobs-havn in Disko bay, and at Omenak in Cornelius 
bay. Different ies of salmo, viz. the salmo carpio, 
(Green. Ekalluk), the salmo alpinus, (Green. Tviksar- 
sok), and the salmo rivalis, visit every year the friths and 
inlets of the continent. But the most remarkable of all 
the fishes is the salmo arcticus, called Angmarse@t, the Salmo arc- 
Greenlanders wey their daily food from them. _ It ticus. 
forms their bread, and makes also a sort of dessert after 
their most delicate repasts. The Angmarset live at sea 
most part of the year ; but, at the end of May, they 
come in immense numbers into the bays and friths. 
They are taken in nets, in all kinds of’ vessels, 
and even with thé hands, in great multitudes. 
The whole bottom of the sea seems covered with 
them. They are dried on the rocks, pyt into sacks, 
and preserved for the winter under heaps of stones. 
They are generally eaten dried instead of bread, but ma- 
ny are dressed fresh as soon as they are taken, They 
seldom exceed seven inches in length. They have a 
very strong sharp smell when they are 3 and are, 
on the whole coast of Norway, in bad it, as a very 

noxious fish, a calumny which they do not deserve. The 
impression of this fish occurs frequently in an indurated 
grey sandy marl on the end of the bays. Next to ang- 
marset, the Greenlanders eat most of the ulkes, a kind 
of coltus, particularly cottus scorpius. They eat the 
fishes dried, or boiled in sea water, but the heads of pleu- 
ronectes are eaten putrid. 

Insects.—The Greenlanders are tormented with j... 01s, 
very troublesome insects. The culex pipiens, a 
of musquitoes, appears in the months of June, July, 
and August in myriads. But a great number of other 
insects increase, from the incredible filthiness of the 
natives. 

The insects, which contribute to the comforts of life, 

are, Cancer phalangium, a species, which has some re+ 
semblance to cancer longimanus, the cancer a 

and cancer homaroides. The minute species of Cancer 
pedatus and ‘Cancer oculatus afford food to the whale, 
and their existence is therefore of great importance 
to the natives. Numerous species of oniscus are found 
partly in the sea, and partly attached to the bodies of 
several marine animals, 

Vermes.—Numerous species of eine and lumbri- Worms. 
cus are found, and the intestines of the’ arctie quadru- 
peds, birds, and fishes, swarm with different species of 
ascarides. Of the interesting family of Nereis oceur 
10 species. 
Suetis,—The coast of Greenland cannot 

numerous varieties of beautiful shells, of which the seas 
boast of Surtts. 
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Greenland. of the warm climates abound. Of Asterias occur the 
asterias rubens, with 6 rays; the spongiosa, with 5 

SuEtts, conical rays; the papposa, with 12 and 13 rays; the 
minuta, with 6 rays, and the ophiura, with 5 rays. In 

Discofiord is found the asterias caput meduse. Of 
Echinus exists only the saxatilis ; 12 species of Serpula ; 
3 ies of Chilton, one of which is new, and not yet de- 
scribed; its testee are marbled of a yellow and red colour. 
Of Lepas occurs on the shores, /epas balanus, and bala- 
noides ; and on the skin of the Balzna boops, the lepas 
balenaris, or diadema. _, . ‘ 
Of Brvatvia are found the mya arenaria, arctica, trun- 

cata and byssifera, the latter anew species; only one 
Cardium, viz. ciliare ; three Veneres, the islandica, minuta, 
and fragilis, The pecten islandicus. The mylilus edu- 
lis, discors and faba. The myz and mytili are eaten 
by the natives; and the shells used as spoons. a 

Univatvia are: some paielle, argonauta arctica, 
the favourite food of the balena mysticetus ; the helix 
pellucida, nitida and haliotoides ; the trochus cinera- 
rius, divaricatus and helycinus; the tritontum unda- 
tum, despectum, antiquum, glaciale, lapillus, fornica- 
tum, clathratum, craticulatum, and ciliatum; the two lat- 
ter are new species. Of Nerita, the littorea only is found. 

In the friths and inlets are found various tubiporer 
madrepore, millepore, and cellepore, but all very mi- 
nute. Flusire and sertularie grow on the whole coast 
in great numbers; alcyonia and spongia occur very 
seldom. 

Catalogueof It will no doubt be interesting to our readers to have 
books re- —_ a catalogue of works concerning Greenland, which have 
Crocnleng, been published at different times. 

* The oldest accounts of Greenland will be found in 
Kongs-speilet, or Speculum regale. More in Whitfeldt’s 
Chronica, and in Lychsander’s Chronike. Copenha- 
gen, 1602. Part of it is translated into English, and 
published in Purchas’ Pilgrims. 

Jens Munks Navigatio Septentrionalis, in Danish, 
was published at Copenhagen, 1624, 8vo. It contains 
his voyage for discovering a north-western passage, and 
some account of Greenland. 

Isaac de la Pereyre wrote a Relation dela Groenlande, 
Paris, 1643, 8vo, It was translated into the Danish and 
German language. 

From this time to the year 1721, some curious cri- 
tical pamphlets were written concerning East and West 
Greenland, viz. ; 

RudolphCappel, Ordis Arcticus. Hamburgi, 1675, 4to. 
Arngrimi Jone, Groenlandia, (in Latin.) Hafnie, 

1688, 8vo. : 
Thormodi Torfei, Historia Vinlandie Antique. 

Havnie, 1705, 8vo. 
Thormodi Torfei Groenlandia antiqua. Havnie, 

1706, 8vo. and 1708, 8vo. cum tabulis geographicis, 
Pierre de Mesange, les ‘aventures et les voyages de 

Groenlandt avec une relation de Vorigine, de Phistoire, 
des macurs, et du paradis des habitants du pole arctique, 
a Amsterdam, 1720, 2 vols. 8vo. 

Zorgdrager oud en nieuwe Groenlandish Walvischery, 
4to. Amst. translated into German, Hamb. 1724, 4to. 

Hans Egede, the celebrated Danish missionary, went 
to Greenland in the year 1721, and published, in the 
hae 1729, at Copenhagen, in 4to. Den gamle Groen- 
nds nye perlustration. It was soon translated into 

English, German, Dutch, and French. 
fterwards he published, in the year 1738, at Co- 

penhagen, in 4to, Omstendeli og udforlig Relation 
angoende den Gronlandske Missions Begyndelse og 
Fortsettelse, (containing his Journal). 

Paul Egede, his son, the second Danish missionary, 
published soon afterwards, continuation of Relationerne 

betreffende den Gronlandske Missions Tilstand from1734 Gr 
1 Fe to 1740. h 

In the year 1788 he published his last work, Efter- 
retningerne om Groenland, lenges af en Journal holden: 
fra Aarene, 1721 till 1788, 
plates. 

land, published a continuation of De Gronlandske Rela« 
tioner, from 1739—1743. bh wtice 

In the year 1761 David Crantz, of the German. Uni« 
tas Fratrum, visited their. settlements on the coast 
of West Greenland, and remained there till August 
1762... In the year 1765 he published, Historie von 
Gronland. 2. Bande, 8vo. with plates, 3 and in 
the year 1770, Fortsezzung (continuation) Der Historie 
von Gronland. His account was translated into Engs 
lish, Dutch, ron av edines ptog yee 

The Rev. Otto Fabricius, who was a missi in 
Greenland during five years, published his Fauna Groe 
enlandica at Copenhagen, in 1780, in 8yo, 

The first Greenlandish Grammar was published by: 
Paul Egede in the Danish and Latin language at Co- 
penhagen in 1760, in 8vo. rhe veal 

The first Dictionary in Greenlandish, Danish, and 
Latin, was published by Paul Egede, in 1750, in 8vo.. 

Both works were very much improved by Otto Fa« 
bricius, the Grammar in 1791, and in a second edition 
in 1801, and the Dictionary in the year 1804, 8vo. 

Paul Egede was also the first who translated the 
New Testament into the Greenlandish language. It was 
reprinted in the year 1803, and very much improved 

Ne ee cal oy ths: Danish ‘Ratieter. hessiiir' esides this, yy the i i ‘or 
furtherance of the Seid partly by the Unitas Fra- 
trum, psalm-books, prayer-books, and other religious’ 
haskachet been printed, and distributed gratis amongst 
the Greenlanders. 3 
GREENLAYW, is a small town of Scotland in Ber’ 

wickshire, and is situated on a plain, watered by the 
Blackadder, nearly in the centre of the county. 
are here the remains of two religious houses, which 
were dependent on the priory of Kelso. Marchmont 
house, the seat of the family of Marchmont, is about 2 
miles from the town. Greenlaw is the county town of» 
Berwickshire. Its population is about 600. fe 
GREENOCK, is a sea-port town in Scotland, situa- 

ted on the Frith of Clyde, about 22 miles below, Glas= 
gow, and 46 above Ayr. It contains. many neat and 
well-built houses, but its streets are irregular and nar- 
row ; and its general appearance is far from. being ele- 
gant. Of late years, it has extended very much to the 
west, and there, as might have been expected from the 
opulence and taste of the inhabitants, a great improve-~ 
ment has taken place both in the general plan and in 
the structure of individual edifices. The principal pub- 
lic buildings of Greenock, consist of the infirmary, 
which was erected in the year 1808 at an of 
nearly £2400, and contains good accommodation for @ 
considerable number of patients; the theatre, erected 
the same year, at an expence of £2500; a bridewell, 
erected in 1809, at an expence of £1340; and a ton- 
tine inn, erected in 1802, at an expence of £10,000. 
There are three established churches, viz. the West 
Church, which serves the country part of the parish, is 
very old, and very uncomfortable; the New Church, 
built in 1762, a large commodious place of worship in 
the centre of the town, and having a steeple attached 
to it 146 feet high; and the East Church, originally 
built in 1774 as a chapel of ease, but erected into a pa- 
rish church in 1809, There is also a Chapel of Ease 
for the Gaelic population, built im 179] at an expence 

penhagen, 8vo. with Cetalogy 

Nils Egede, his brother, who was. merchantin Greens f° 

" 
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_ _ instituted in 1787; five 

: GREENOCK. 
» of £1700, and containing 1600 people: Besides these, 

there are various dissenting gs: the Burgher 
meeting, erected in 1791 at an expence of £1300, and 
containing 1000 sitters; the Antiburgher, erected in 
1803 at an expence of £1122; the Relief, erected in 

_ 1808 at an expence of £ 2200, and containing 1700 sit- 
ters. There is also a Tabernacle, a Methodist meeting, 
and a Roman Catholic chapel. A Unitarian preaches 
in the theatre on Sunday evenings. There are public 
schools for all the various branches of literature and sci- 
ence. A free school, established in 1790, is under ex- 
cellent ent, and gives useful and religious edu- 
cation to hundreds it et geo irls, at an expence 
of 6s. 8d, per.annum for ea’ child. In 1812, a so- 
ciety was instituted in Greenock and Port G w for 
the encouragement of arts and sciences. About 150 
subscribers, at 5s. each per annum, were obtained, and 
the whole funds are distributed in prizes to persons of 
genius and merit. For some years, there has con- 
nected with this an exhibition of paintings. Since 
1798, there has existed an institution, under the title of 
the Greenock and Innerkip Farmer and Agricultural 
Society. There are several subscription and circulating 
libraries, with extensive collections of books. One 
newspaper, the Greenock Advertiser, is published thrice 
aweek. The , who are very numerous, are sup- 
ported partly by the public collections, partly by volun- 
tary assessments, and partly by the interest of sums, 
which from time to time have been bequeathed to them 
by the charitable. There are various societies establish- 

by particular trades and professions, whose principal 
object is to afford relief to their decayed members: Such 
as the Ship-carpenters Society, instituted in 1782; Mas- 
ter Wrights Society, instituted in 1734; Shoemakers 
Society, instituted in 1754; Journeymen Coopers So- 
ciety, imstituted in 1792; Widows Society, institu- 
ted in 1796, &c. The Merchants House Society was 

ineas are paid on admis- 
sion, and 5s, annually for the support of those families 
or individuals belonging to it, who have grown indigent. 
There was formerly in Greenock a society, designed 
the Clyde Marine Society ; but in 1786, it was incor- 

ted by act of parliament with the Glasgow Marine 
iety. This institution is very rich, and very useful. 

There are several banks and branches of banks establish- 
ed at Greenock, which do a great deal of business. 

The old harbour of Greenock, to be built in 
1707, contains about 10 acres. These are inclosed 
within two circular quays, in the middle of which is 
‘another quay built in 1712, projecting like a tongue. 
‘The ori cost was 10,000 merks Scots, or £5625 
sterling, which was to be defrayed by a malt duty, and 
was liquidated in 1740, leaving a surplus of £1500. In 
1801 and 1803, acts of parliament were obtained for 
mee and improving the harbour ; and when all 
the plans are executed, the accommodation for ship- 
‘ping, &c. in this port will be of a very complete and 
“superior kind. new harbour will contain about 8 
acres of ground, which were obtained from Sir John 
Shaw Stuart and Lord Cathcart at 5 guineas per fall, 
and a shilling per fall of feu duty. During the last ten 

, £85,000 have been expended in extending the 
rbours, by building new queys, sheds, &c. and an ad- 

‘ditional sum of £25,000 will be required to finish 
the work, including the expence of ilding a new gra- 

The expence of erecting the present sheds, and keep- 
ing them in repair, has cost the trustees of the harbour 
£9868, and those yet to be erected will not cost less 
than £3132, making together £ 13,000. 
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ing September 1812, was £1201 
Do. 1813, 1472 
Do. 1814, 2052 

os ‘ Do. 1815, soe 3 

nd the yearly rent on an aver: or five years endin 
in April bag z £ 1609. = ' . 

The anchorage or ring money for the year endin 
September 1813, wit 2 175 13 A . 

Do, 1814, 181 17 
Do. 1815, 218 12 

axing the yearly rent on an average for three years 
192. 
Ship-building is not so much followed as might have 

been expected at such a port as that of Greenock. On 
an average, there are about 10 or 12 vessels built annu- 
ally. As to quality and construction, these vessels are 
equal to any in the united kingdom. There is a gra- 
ving dock, which was erected by share holders in 1783, 
The building yard of Messrs John Scott & Co. contain- 
ing a graving dock, a basin, boat and mast sheds, 
blacksmith’s shop, &c. is, in point of size and conveni- 
ence, superior to any private establishment of this kind 
in the kingdom. Mr Steele also has excellent premises 
for building and repairing ships. 

There are four large rope works, and several smaller 
ones. They employ from 200 to 300 hands, and ma- 
nufacture annually about 1000 tons of cordage, which 
is sold for the use of the shipping of the port, and for 
exportation to the colonies. There is one rope-work 
for making patent cordage.  Sailcloth is also manufac- 
tured here to a considerable extent. There are two 
manufactories for this article. Greenock contains two 
rics and candle manufactories, which are carried he phd 
a large extent, princi for supplying our 
pte, i and West Treika sanios ohh p a articles. 
One of them is an old establishment, having existed 
since the year 1772. There are also two extensive 
breweries, both of which export large quantities, solid 
and in bottles. While the rei West India islands 
were in our possession, the supply of this article was 
very great, particularly light coloured table beer. There 
are two iron and brass founderies ; one large hat manus 
factory, and several smaller ones ; a green glass and a 
flint glass work ; three tan works; a pottery; and a 
lemp bik manufaetory. All these depend greatly on 
the export trade, and the demand for the shipping. 

An account of the number of ships and vessels, with 
their tonnage, and number of men and boys usually eme 
ployed, registered and belonging to the port of Green« 
ock for the years ending Sept. 1814 and 1815: 

Ships, Tons, | Men. 
Year ending 30th Sept. 1814, 560 34,159 3325 

Do. 80th Sept. 1815, 336 35,210 3220 

At present there are 379 sie. brigs, sloops, &c. re« 
gistered at the custom-house, easuring 47,268 tons, 
and navigated by 3457 men. 

An account ob the number and tonnage of ships and 
vessels, which were of, and belonging to, the-port of 
Greenock, with their number of men, that have traded 
to and from foreign poe, or coastwise, or been em- 
ployed in fishing, in the years ending 5th January 1815. 
che 1816, accounting each vessel but once in the year. 

|Years endi Trade.| Coasting. | Fishing. 

(Men. Pons.| & F 
= ih 

10317590/409\602721/36 
10}7410441/71|3199}511 

Jan. 5. 1815,|187/37,694 2428 
Jan. 5. 1816,|187|35,205 |2318 

The revenue received from them for the year end. Greenock. 
—o 



504. 
Greenock. ; An account of the total. number of ships, with their 

GREENOCK 
January 1816 and.1816, distinguishing ‘British, ships Gr 

including their repeated voyages, from foreign, but omitting such ships as have 

SEs TENG vate borers wd cleared Seward "at this or cleared before at any other port in England or Scot. 

port, from and to foreign parts in the years ending 5th land. i a omen ‘ ® - tine ip 

oN ene ey 
_INWARDs, Ourwarps. 7 \ 

BriTIsH. | _Foreien. Brivisn, "ForEIGN. 
Ships. | Tons, | Men. |Ships] Tons. [Men. || Ships. | Tons. [ Men. 

ing 5th Jan. 1815,| $27 | 55,229| 3392| 5| 999] 60] 354 | 59,490 i é [1007 6 
haben th Ti 1816,| 347 | 55,337 | 3309 | 30 | 8155 |396]| 350 | 55,524 | 3615 | 28 |7087| < 

¥ , ? ing vf ko. 4 

An account of all vessels entered inwards and clear- 
ed outwards coastwise at this port, in the years ending s/c OT 

ary 1815 and 1816. wine, &c. for home Reps 26200K ian 
ae OF eater gel tdi rete area, Ag: 

TNWwanps. | Ourwarps. And upon general goods exported 12,347 2 6 
Men. |Ships.[ Tons. [M bone pa eee ips,| ‘Tons. Men. ps.| Tons. |Men, + z tog £ 403,176. 68 

Years ending 1/1883| _ And there was paid during said yéarfor bounties, on _ Jan. 5. 1815, ¢ | 952 27,886 | 1894 | 557 |28,06 lites, nal salon ailieeteaniers an | oma 3 panera 

Do. ~1816, | 513}27,128| 1813 | 545 (28,591 |1904 £81,617, 198. 21d. - i: 45 heme ater. spepenils 

2 ert f 7 Vessels entered and cleared at the custom-house 1815, 
The herring fishery has been long an object of im- ang paid harbour dues in and out. - Siecle 

portance to the town of Greenock. So far back asthe —- 7 oo supe heim 
ear 1688, it was carried on to a considerable extent. 4 : . a go 

‘Since that period, it has experienced frequent vicissi- 1638 vessels, 177,906 tons, . . . . oy 13 4 
tudes. The following statement will shew its present 150 lighters employed onthe river . 214 18 
situation : From steamboats . , . . eS 312 07 

In the year ending the 5th of April 1815, thereclear- Anchorage revenue. . . . . . . 350.0 | 
ed out for the herring fishery 177 vessels, 6896 tons, nepsinkinnn paneer 
‘manned with 958 men. Carried out 688,171 square . ; ! £5688 ll, 7 
Ces petting, 68,2053 bushels of British salt, and The slaual er of cattle, &e. for the "vei ‘endin; ‘ 

Entered inwards from do. 174 vessels, 66122 tons. September 1813, 1814, and 1815. ' ‘ if vr i hap 
Carried in 24,503} bushels salt, 11,3944 barrels (not : na a : +. 
filled) with herrings, and 23,6033 barrels of herrings, {Fes® [ows Calves. | Sheep: | Lambs Goats logs | Revenue. | 

Exported to Ireland, 5828 barrels ; to the north of : - mF paris ee 
x. Wes F ) ! . |1813/1721) 1777 113,363 | 7008 | 1 |224|£223' 8 Bhs aay % ee est Indies 24,203. Total ex. 18141972] 1904 13,911 | 7692 | 12 ass) 246 2 

In the year ending the 5th of April 1816, there clear- [18152391] 1996 |15,105| 8500 | — [285] 272 6 3 
ed out for the fishery 149 vessels, 5623 tons, manned 
With 814 men. Carried out 547,167 square yards of 
netting, 53,4341 bushels of salt, 30,172 barrels. 
“Entered inwards from the fishery 157 vessels, 5975 
‘tons. Carried in 15,382 bushels salt, 6941 empty bar- 
tels, and 24,275} barrels of herrings. ~ 

Herrings exported to Ireland, 4478 barrels; to the 
north of Europe 859; and to the West Indies 23,368. 
‘Total exported 28,705 barrels. 

An account of the amount of duties received at the 
port of Greenock, for the two years ending 5th January 
‘1815 and 1816. 

¥ear ending 5th January. 1815, £376,713 15 103 
Do. 5th January 1816, 403,176 6 8 

Aceount of the amount of drawbacks and. bounties 
paid for the same period, 

Drawbacks, Bounties. 
Year ending Jan, 5.1815, £41,120 5 73 £67,978 8 3 Do,” Jan, 5.1816, 32,924 2 38° 81/617 19 1 

The excise duties and drawbacks are not included in 
a e. 

The total receipt of the duties of customs at the ed Greenock, year ending 5th January 1816, was 403,176, 6s. 8d. principally wnder the following 

a” i ole cae 

Upon general goods imported £115,717 18 11 
Upon sugar, rum, coffee, tobacco, ennai her 

bi. an average per year for three years of £247, 
s.1 . . } rede : : wv : . on ) In 1757; the populdtion’st Greendck was $900. Th 

1781, it was 12,000. In 1792, it was 14,299. In 
1797, it was 15,000. In 1802, it was ee eet re 
ber of houses being 1029; of males 8194, of fe- 
males 9262. In 1804, it was 20,000. Andin 1811, 
it was, exclusive of those at sea, 19,042, having i 
sed in the preceding 20 years 4743, or 1212 , and 
3531 females. Greenock i a burgh of barony. _ Y ii 
erected in 1757, by Sir Jolin Shaw Stuart the superior, 
and is governeet by a council of 9 feuers, 2 of whom are 
annually elected to the office of bailies, with c : 
sponding powers, In 1795, the rental of the parish, 
comprising 5065 Scots acres, was £3500 sterling, ; valued rent being £2285 Scots, In 1810, the rental 
was 10,000 sterling. (+) , ite: 
GREENWICH, is 2 market town of Segiand, ute 

hundred of Blackheath, and county of Kent. It is de 
lightfully situated on the south bank of 
where the river is from $20 to 360 ‘ at low 

or its splendid na~ 
val hospital, and for the Royal Observatory. 

’ 
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. into ruin, this monarch ordered them to be taken down, 
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rted by Doric columns, and pilasters Greenwich. 

ht. The hall, or saloon, i¢ 106 “y= 

j 

the great square, and 
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land stone, and consists o 

a ificent palace of freestone, to be erected on 
an ken the designs.of Webb, the son-in-law of 

‘o Jones. Only one wing of this edifice was com- 
pleted at the expence of £36,000. Charles occasionally 
resided in it ; but it was not till the reign of William 
III. that any farther progress was made in the building. 
government having resolved, on the suggestion of 

queen, to provide an asylum for old and disabled 
seamen, Sir Christopher Wren recommended that the 
unfinished palace should be devoted to this purpose. 
A t of the palace and adjoining lands was made in 
1699 to commissioners, The foundation stone was 
laid on the 3d June 1696, and was gradually enlarged 
and improved till it reached its present state of splen- 
dour and magnificence. 

The following account of Greenwich Hospital has 
been abridged from a very full and excellent description 
of it in the Beauties of England and Wales. 

Greenwich Hospital is principally built with Port- 
f. four distinct quadrangular 

masses of buildings, distinguished, by the names of the 
ive sovereigns, in whose reigns they were found- 

ed or built. ‘The grand front opens on a terrace; skirt- 
ing the southern bank of the Thames, and extends 865 
feet in length, in the centre of which is a descent to 
the river, by adouble flight of steps. The ground plas 
ee ee So forms my a of w “1 
King Charles’s building occupies the north-west angle ; 
Gee Anne’s, the 2 ; King William’s, the 
south-west ; and Queen Mary’s, the south-east.. The in= 
terval between the two former buildings forms a square 
270 feet wide, inthe middle of which is a statue of George © 
If. sculptured by Rysbrach, out of a single block of 
white marble, which weighed 11 tons, and was taken 
from the French by Admiral Rooke: this statue was 
given to the hospital by Sir John Jennings, who was 
governor from 1720 to 1744. The inscriptions on the 

were by Mr Haugan. The between the 
two latter buildings which include the hall and chapel, 
with their elegant domes, and the two colonnades, 
forms a lesser square. The two squares are intersect- 
ed by a spacious avenue, leading from the town through 
: ital. The buildings which immediately front 

Thames have a general correspondence in style and 
arrangement. The north and south fronts of each ex- 
hibit the eee of a double pavilion, conjoined 
above by the continuation of an Attic order, with a 
balustrade, which surmounts the whole, but is se 
mare py an open ae centre of each pa- 

ilion displays an elegant pediment, supported by four 
Corinthian columns, yon! the sides a doable salen of 
the same order. King Charles's building contains the 

rtments of the governor and lieutenant-governor, 
he council-room, and anti-chamber; with 14, wards, 
wherein 800 pensioners may be accommodated. In 
come gina a are several its Shoe the anti- 

two e sea-pieces, given to the hospital b 
Philip Mawaads Pant and a wftag of’ six smal rhe 
representing the loss of the Luxemburgh galley, in 
1727. Queen Anne’s building, which was. erected be- 
tween 1698 and 1728, contains several apartments for 
inferior officers, with 24 wards for 437 pensioners. 
King William’s building stands to the south-west of 

‘ ises the t hall; vestibule, 
and dome, designed and erected by Sir Christopher 

a, between the years 1698 and 1703. To the in- 
ner side of each range is attached a colonnade $47 feet 

feet in length, 56 in wi 
and sides are covered: with portraits and emblemati 
figures, executed by Sir James Thornhill, for which he 
was paid at the rate of L.3 per square yard for the 
ceiling, and L.1 for the sides, amounting in the whole 
to L.6685. The west front of King William’s build. 
ing, which is of brick, was finished about 1725 by Sir 
John Vanbrugh: the building contains 11 wards, 
wherein are 551 beds. The foundation of the eastern 
colonnade, which is similar to that on the west side, 
was laid in 1699); but the chapel, and the other parts of 
Queen Mary’s building which adjoin to it, were not fi« 
nished till 1752. It corresponds with King William's; 
and is furnished with 1092 bed in 13 wards. The cha- 
pel which forms part of Queen Mary’s building, is one 
of the most elegant specimens of Grecian architecture in 
this kingdom, and was erected from the classical de- 
signs of the late James Stuart, Esq, It is:111 feet in 
length, and 52 in width, and is capable of accommoda- 
ting 1000 pensioners, nurses, and boys, exclusive of the 
seats forthe directors and other officers, The entrance 
portal consists of an architrave, frieze, and’cornice, of 
statuary marble: the folding-doors are of m ys 
highly enriched by carving. The’ interior is finished 
in an elegant style, and isadorned with many appro- 
priate paintings, the most distinguished of which is the 
altar-piece, executed by West, and representing the 

eservation of St Paul on the island of Melita. There 
is.a double range of windows on each side of the cha- 
pel. -Without the walls of the hospital stands the in- 
firmary, erected in 1763, after a design by Stuart: 
it forms an oblong quadrangle, 198 feet long and 
175 broad, consists of two stories, and is divided into 
two principal parts, appropriated respectively to those 
whose cases require surgical aid, and to those who 
need only: medical assistance. It contains’ sixty-four 
rooms, and each is fitted up for the accommodation’ of 
four patients. It also includes a chapel, hall, kitch- 
en, and apartments for the physician, surgeon, and 
apothecary ; with hot and cold baths, and other neces« 
sary..offices. . Near the hospital is the school, where 
200 poor. children are educated. Theschool-house was 
erected in. 1783, by Stuart. It is 146 feet long, 4¢ 
broad, exclusive of a’ Tusean colonnade in front 180 
feet long, and 20 broad, forthe boys to play in during 
bad weather. ‘The pensioners, who are the objects of 
this noble charity, must be seamen disabled by age, or 
maimed, either in the king’s service, or in the merchant 
service, if the wounds were received in defending or 
taking any ship, or in fight against a pirate. Foreigners 
who have served two years in the British navy, become 
efttitled to the benefits of this institution in the same 
manner as:natives. _The widows of seamen are provi« 
ded. for, having the exclusive privilege of being nurses 
in the hospital. . The number of pensioners is upwards 
of'2400, (of whom at an average 203 die annually, 
who are furnished with clothes, diet, and lodging, wi 
a small allowance of pocket-money. ‘The nurses are 
144, each of whom receives eight pou per annum as 
wages, with every necessary of life. The commission- 
ers of the’ hospital are about 100, and consist of all the 
teat officers of state, the archbishops, the lord chance- 
fh the judges, the master and five senior brethren of 
Trinity-house, the lord mayor, and three senior alder« 
men of London, with some of the principal officers of 
the hospital. The annual average expence of each pen~ 

38 

and 50 high: the ceiling Greenwich 
Hospital. 
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Greenwich. sioner, according to the report of the commissioners of 

—Y~" naval enquiry, was estimated at L.'27 : 10: 9 per man ; 

and of the nurses, L.29, 15s. each, the total annual ex- 

pence being L. 69,206, 5s. The funds of the establish. 

ment are principally derived from a duty of sixpence 
per month, paid by every mariner, either in the king’s 

or merchant’s service; the forfeited estates of the Earl 

of Derwentwater, containing many valuable lead and 

other mines ; various benefactions from different sove- 
reigns, from parliament, and from private persons, from 

fines for offences committed on the Thames, from the 

half-pay of such of its officers as have regular salaries, 
and from other sources of less importance. 

Greenwich park, which is vested in the crown, was 

encircled with a wall by James I. and contains 188 
acres, It is planted chiefly with elms and Spanish 
chesnuts, some of which are of a very large size. In 
one part of the park are the remains of many ancient 
barrows, in some of which were found human bones, 

as heads, &c. The upper part of the park is con- 
siderably elevated above the Thames ; and on_ one of 
the eminences stands the Royal Observatory, which 
was built by Charles II. in 1675, on the site of the 
ancient tower erected by Duke Humphrey in the reign 
of Henry VI. It is built of brick, and is by no means 
an elegant structure ; but it contains excellent apart- 
ments for the Astronomer Royal, and commodious 
rooms for the admirable instruments, with which it is 
now furnished. Flamstead, the first Astronomer Royal, 
died in December 1719, and was succeeded by Dr 
Halley. Dr, Bradley succeeded upon the death of 
Halley in 1742, and died in 1762. Dr Bliss held the 
office for two years, and was succeeded in 1764 by 
Dr Maskelyne. Mr Pond, the present Astronomer 
Royal, suceeded Dr Maskelyne in 1811, and, by means 
of the fine mural circle constructed by Troughton, has 
already made a series of the most valuable observations, 
decidedly the most accurate that have been made in 
any of the other observatories of Europe. 

Greenwich 
park, 

Royal ob- 
servatory. 

* The following quotations, relative to the Rev. John Gregory of Drumoak, are taken from Spalding’s History of the Troubles in 
Scotland, from 1624 to 1645: 

** Upon the second day of June 1640, Mr John Gregory, minister at Drumoak, was brought into Monro by a party of soldiers: He 
‘was taken out of his naked bed upon the night, and his house pitifully plundered. 
house, having five musketeers watching him night and day, and sustained upon his own expences- No not his own wife could have 

At last he is fined to pay Major-General Monro 1100 merks, for his 
outstanding against the covenant, and syne got liberty to go; but in the General Assembly holden in July, he was nevertheless sim~- 
pliciter deprived, because he would not subscribe the covenant; and when all was done, he is forced to come in and yield to subscribe 

private conference with him,.so strictly was he there watched. 

the covenant. ‘ 
“* Next, Mr John Gregory having been summoned to appear before the General Assembly (1640), by and attour his being fined in 

1000 merks, as ye have before, was deposed from the ministry of Drumoak. The Laird of Drum deals for him, being his own pas- 
tor, and upon swearing and subscribing the covenant, and teaching penitentially, with great difficulty he was again restored (1641) to 
his own parish kirk. 

** Upon Thursday, the 15th of April 1641, being a presbytery day, Mr John Gregory, of whom ye heard before, teached a peniten- 
It was not found satisfactory by Mr James Hervie, Moderator, and the remanent members of the 

The brethren advised the same with the next Provincial Assembly, who 
found it not satisfactory, and therefore they ordained him ‘to preach penitentially at certain kirks, till he gave content to the next en- 

He was received and reinstated in his kirk (1641). : path, 
“* Upon Tuesday, the 6th of September 1642, Mr John Gregory, at the visitation of the kirk of New Aberdeen, teached most learn- 

edly upon the fourth-verse of the second chapter of the Colossians, and reprehended the order of our kirk, and new brought in points. 

Mr Andrew Cant, sitting beside the reader, as his use was, offended at this doctrine, quickly closed the reader’s book, and laid down 

the glass before it was run, thinking the minister should the sooner make an end 3 but he beheld and preached half an hour longer 
than the time. “Sermon being ended, the brethren conveen to their visitation, where Mr Andrew Cant impugned this doctrine, desi- 

, He answered, he would not only write, but print his preaching, if need so requi- 
red, and abide by all that he had teached as orthodox doctrine. ‘The brethren heard all, and had their own opinions, but without any 
More censure they dissolved, somewhat peturbed with Cant’s curiosity. 

** Upon Thursday he railed out in his sermon against the said Mr John Gregory’s doctrine, and on Sunday likewise. At last, by 
up of wine, they two were agreed, and settled, with small credit to Cant’s business.” 

Mr Gregory of Drumoak was one of the first persons:in Scotland who understood the use of the barometer as an instrument for 

‘Having one day observed that the-mercury was falling rapidly, he advised his ‘parishioners to remove the 
b of r low grounds on the banks of the river Dee. They immediately followed his advice, and when they found 

his prediction verified by an unusual rise of the river, they were naturally led to regard him as a being of a superior order. MrGre- 

tial sermon’ in New Aberdeen. 
Presbytery, and he was ordained to put the same in write. 

suing General Assembly ; which he obeyed. 

ring the said Mr John to put the same in write. 

mediation of the town’s baillies, at a c 

predicting the weather. 
sheaves of corn from the 

gory died about the year 1652, 
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_ A farther account of the institution, and of the instrus 
ments it contains, will be found in our history of As= 
TRONoMy, and in the articles Crrcte and Oxsrva- © re 

TORY. ; “ 
The church of Greenwich is an elegant stone build- 

ing, and was erected in 1718. Greenwich contains 
two hospitals for poor people, and several schools for 
the education of the poor, and some excellent boarding 
schools, ; : 

The following is the population abstract for 1811, 
for the town of Greenwich : ae ea © 

Number of houses .... 0.2.0... 2,315 * 
Number of families... 2... 22... 3,276 © 
Ditto employed in agriculture ..... 0° 96 
Ditto in trade and manufactures ... 1,002 
Males) 30.97 OLS, 5 29. Se eee een 
Females 20055 6 0. 10 1a eee eee 
Total population .......0... 16,947 > 

GREGORIAN Catenpar. See Curonotocy. ~— 
GREGORIAN Tetescore. See Oprics. 
GREGORY, Sr Vincent. See Geometry. ort 
GREGORY, James, an eminent Scotch mathemati-« 

cian and natural philosopher, was born at Aberdeen in 
the month of November 1638. He was a son of the 
Rev. Mr John Gregory of Drumoak, in Aberdeenshire,” 
who was married to the daughter of Mr David Anders 
son of Finshaugh, the brother of Alexander Anderson, 
who was professor of mathematics at Paris: (See An< 
DERSON).. Having lost his father in the 13th year of his 
age, the charge of his education devolved upon his elder 
brother David Gregory, who put into his hand the Ele- 
ments of Euclid, and stimulated the ardour which he 
had begun to show for mathematical learning. After 
having completed his philosophical studies at the Ma. 
rischal College of Aberdeen, James Gregory directed 
his particular attention to the subject of optics, and he 
published the results of his labours in a work entitled 

He was closely keeped in Skipper Anderson’s 

- 

ee ae ee ee 



Optica promota seu abdita radiorum reflexorum et refrac. 
_ torum mysteria, geometrice enucleata, cui abun dp 

aE » subtilissimorum astronomia problematum resolutio- 
exhibens, Lond. 1663. It was dedicated to Charles 

II. and was completed with the assistance and encou- 
: t of his er David, after he had been stop- 
aos long time at the twenty-sixth problem.* This 
work is remarkable, as containing the description of a 
new reflecting telescope, and the deduction of the true 
law of refraction. The method in which he has inves- 
tigated this law, is remarkable for its elegance and ori- 
ginality ; and, in his experimental demonstration of it, 
we are furnished with a striking proof of the accu 
of his observations. In comparing the refractions cal- 
culated by the law, with the experiments of Vitellio on 
the refractions of water and. glass, the greatest error 
amounts to 61’ in water, and 94’ in refractions from 

into water. When com with the experi- 
ments of Athanasius Kircher, the greatest error in wa- 
ter is 89’, in wine 110’, in oil 104’, and in glass 93’ ; 
but in:comparing them with his own observations, the 
guns error is only 15’; and it is remarkable, that 

made the index of refraction for water 1.3347, dif- 
fering only 0.0018 from 1.3358 the most accurate mea- 
sure, whereas Vitellio made it 1.306. Before the publica- 
tion of the Oplica Promota, Gregory was informed, that 

"he was anticipated in the discovery of the law of refrac- 
tion by Descartes, and he thus alludes to it in his pre- 
face :—Et ex analogiis in prima hujus tractatuli: propo- 
sitione declaratis, inveni primam hujus optice partem, de 
Cay ys refractionum hypothest et mensura nescius sci- 

icet (propter inopiam novorum librorum Mathematice- 
rum in alias inclyta Bibliotheca Abredonensi) hac ea- 
dem a Cartesio fuisse inventa. 

__.. The invention of the reflecting telescope formed an 
epoch in optics and astronomy. Gregory was not ac- 
‘quainted, with the errors in dioptric instruments, ari- 
fat from the unequal refrangybility of the rays of 
light ; and his TS oc in proposing this new 
instrument, was to avoid the error arising from the 

. spherical figure of the lenses. It consisted of a para- 
_ bolic concave mirror, near whose focus is placed a small 
concave elliptic speculum, having a common focus with 

_ the parabolic one. This instrument gave rise to the New- 
tonian telescope, in which the pre arti is plane, and 
reflects the image to the side of the tube where the eye- 

is placed ; and also to the € inian telescope, 
which differs only from that of Gregory, in having the 
small speculum convex instead of concave. The Gre- 
gorian principle has been almost universally used for 
a i absgey tice The Newtonian form 

n in the magnificent instruments used 
Meri Ciechel sienitts ectoanal probable, that the 

fe. telescope, in which the rays never cross 
each other at a focus, + will hereafter be -considered as 
the most valuable of the reflecting telescopes. The 
Optica Promota is terminated by a collection of astra- 

_ 

nis considerationem, &c.” Pref: ad Optic. Promot. 

(See Treatise on, New Philosophical Instruments, p. 44s and 193:) 

GREGORY. 507 
nomical lems. The object of one of these, is to 
determine the of two planets from their con- 
junction ; and, in a scholium to this problem, he points 
out the great use of the transits of Venus and Mercury, 
in determining the sun’s parallax. {| This happy idea, 
which has since been of such service to astronomy, has 
always been ascribed to Dr Halley. 

Mr Gregory went to London about the year 1664 or 
1665, and was introduced to Mr Collins, the 
to the Royal Society, who introduced him to some of 
the best practical opticians, for the purpose of having 
his reflecting telescope executed, A Mr Rives was em- 
ployed for this purpose, but he could not polish the spe- 
culum upon the tool, and was therefore obliged todo it 
with a cloth and putty. The success of this trial was so 
little, that Gregory was discouraged from making any 
farther attempts, and a tube was never even made to 
hold the mirrors. He afterwards, however, made some 
trials with a little concave and convex speculum ; but, 
to use his own words, “ they wer but rude, seeing & 
had but transient views of the object ; being so 8S< 
ed with the fancie of the defective figure, that I wold not 
be at the pains to fix every thing in its due distance.” 

After these unsuccessful attempts to construct a re» 
flecting telescope, Gregory left England, and fixed 
his residence at Padua, which was then in high repute 
as a seat of mathematical learning. Here he published, 
in 1667, 1668, his work, entitled, Vera Circuli et Hy» 
perbole Quadratura in propria. sua proportionis specie 
inventa, ct demonstrata, which contains his discovery of 
an infinitely converging series for the areas of the circle, 
ellipsis, and hyperbola. A copy of this work was laid 
before the Royal Seciety by his friend Mr Collins, and 
was honoured with the approbation of Lord Brounckes 
and Mr Wallis. In the following year he reprinted it 
at Venice, and added a new work, entitled, Geometrica 
pars universalis quantitatum curvarum transmutalioni et 
mensure, inserviens, which contains a new method for 
the transmutation of curves. This work had previ- 
ously appeared at Padua in 1668 ; and, upon its arrival 
in England, was read by Mr Collins to the Royal So« 
ciety. 

In the year 1670, Mr Gregory received, in a letter 
from Mr Collins, a series for the area of the zone of a 
circle, and being informed that Newton had invented 
an universal method by which he could square all 
curves ical and mechanical by infinite series of 
that kind, Gregory applied himself to the investigation 
of the subject, and discovered an universal method of 
series, which he communicated to Newton, and the 
other English mathematicians, by a letter to Collins, 
dated February 1671. His brother David urged him 
to publish this method without delay ; but he declined 
this from the most honourable motives; for Newton 
having been the. first inventor, he thought himself 
bound to wait till his method should be published. 

Upon Mr Gregory’s return to: London, we believe in 

* © Ubi diu hasi omni spe progrediendi orbatus; sed cantinuis hortatibus et auxiliis fratris mei Davidis Gregorii in mathematicis 
non parum versati (cui siquid in hisce scientiis prestitero, me iliud debere non inficias ibo) animatus tandem incidi in seriam imagi- 

+ The effect of the collision of the rays in the focus was first noticed’by Dr Brewster, in the most perfect achromatic tetescopes + 

; It was afterwards: observed in reflecting telescopes by Mr Kater, 
who has examined the subject with much attention and.success : (See Phil. Trans, 1813,.1814.). We have found from-experiment, that 

_, the heat of a burning lens, as well as the light, is more intense within than without the focus, and that radiant heat is also most in- 

_ tense within the focus. Mr Leslie had long before obtained the same result with regard to radiant heat. 
that this diminution of effect must arise from the collision of the luminous as well as of the calorific rays.. We tray therefore lay it 
down as a principle in the construction of optical instruments, that the rays should, if possible, never be brought to a positive focus. 

$°** Hoc Problema pulcherrimum habet usum, sed forsan laboriosum in observationibus Veneris vel Mercurii particulam solis ob- 
Scurantis ; ex talibus enim solis parallaxis investigari poterit.” Optic. Promot. schol. prop. 87. 

Tt is therefore. certain, 

Gregory, 
James. 
—_—o 
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Gregory, 1668, he was elected a fellow of the Royal Society, and 
James. laid before them an account of a dispute in Italy rela- 

tive to the Earth’s motion, which Riccioli and his fol- 
lowers had denied. About this time also he engaged 
in a dispute with the celebrated Huygens through the 
medium of the Philosophical Transactions. oo 
published in the Journal des Sgavans, July 2d 1668, 
some animadversions on Gregory’s quadrature of the cir- 
cle, and particularly objected \to the proposition which 
stated, the impossibility of expressing perfectly the area 
of a circle in any known algebraical form besides that 
ef an infinite converging series. Gregory defended 
himself in the 37th Number of the Philosophical Trans« 
actions, and the dispute was carried on with considers 
able warmth by both parties. The whole, of the con- 
troversy will be found in Huygens’ Opera Varia, vol. ii. 

. 463. 
2? In 1668, Gregory published in London his Exerci- 
tationes Geometric, a small work of twenty-six pages, 
which contains the following subjects: 

Appendicula ad verum Circuli et Hyperbole: Quadra- 
turam. 

N. Mercatoris Quadratura Hyperbole Geometrice 
demonstrata, 

Analogia inter Lineam Meridianam Planispherii Nau- 
tici et Tangentes Artificales Geometrice demonstrata ; 
seu quod secantium. Naturalium additio efficiat Tan- 
gentes Artificiales, 

Item, Quod Tangentium Naturalium additio efficit 
Secantes Artificiales. 

Quadratura Conchoidis. 
Quadratura Cissoidis. 
Methodus Facilis et Accurata componendi Secantes 

et Tangentes Artificiales. 
The preface to this work, and the introduction to the 

Appendicula, &c, are remarkably interesting, in so far as 
they throw considerable light on the dispositions of our 
author. He speaks with'great severity of the jealousy and 
injustice of his contemporaries, and alludes 'to the treat= 
ment which he had received from Huygens. In the in- 
troduction to the Appendicula, he resumes this subject 
with more keenness. He declares, that Huygens had 
accused him of ignorance and plagiarism ; and after ar- 
guing against Huygens’ claim to the discovery, he con- 
cludes with this remarkable passage: * At parum re- 
fert quis sit ejus primus inventor, satis enim constat me 
primum esse publicatorem ; neque: mihi esset» difficile 
affirmare (si modo mentiri vellem) me ante 20 annos 
illam cognovisse: utcunque sit, conabor hic circuli et 
hyperbole quadraturam ad talem perfectionem promo- 
vere, ut Hugenius prolem suam vix cognoscat.’” 

Mr Gregory was about this time elected professor of 
mathematics in the university of St Andrew’s. In 1669, 
he married the daughter of George Jamieson, the cele- 
brated Scottish painter, by whom he had a son, James, 
the father of Dr John Gregory, (the subject of a suc- 
ceeding article,) and two daughters. In August 1672, 
he began a correspondence with his friend Mr Collins, 
relative to the comparative merits of his own telescope, 
and that of Sir Isaac Newton. The sentiments of the 
two philosophers were communicated to each other by 
their respective friends, and the dispute was thus car- 
ried on in the mést amicable manner. The corre- 
spondence has been published by Dr Desaguliers, at the 
end of his edition of Dr Davi 3 . 
and Dioptries. sae es tee heen 
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In the year 1669, awotk was published:at Rotter. 

dam, by Mr George Sinclair, professor of i 
the university of Glasgow, entitled Ars nova et Ma 
Gravitatis et Levitatis ; and another work on hydrosta« 
tics, by the same author, appé red at Edinburgh. in 
1672. Mr Sinclair had been dismissed from his pro- 
fessorship soon after the restoration, on account of his 
political principles, and had given offence to the Royal 
Society of London, by charging them with negli 
and. re anne axa ewe mane acted im 

erly tow: one r *s es, and 
serie incurred the displeasure of iat ont ician. 
Inthe year 1672; G ry, under the assumed name of 
Patrick Mathers, archbedal to the university of St 
Andrew’s, attacked Sinclair in a tract, entitled The great 
and new art of weighing Vanity, or a discovery of the 
Ignorance and Arrogance of the great and new Artist, 
in his rea ical writings. .To this work is 
annex ‘entamina de motu t et projectorum.. > 

In 1674, was ‘called to the mathematical 
chair in the university of Edinburgh, a situation which 
he did not live long to enjoy. In the month of Octoe . 
ber 1675, when mtr eee | home from su , he 
was struck suddenly blind, and expired a few days af= . 
terwards, in the 36th year of his age. 13% 

The following is a list of the inventions and disco 
veries of James Gregory, as given by Dr Hutton. The 
reflecting telescope ; burning mirror;* quadrature of 
the circle, ellipse, and hyperbola ; method for the trans- 
mutation of curves ; geometrical demonstration of Lord 
Brouncker’s series for squaring the hyperbola ; demon- 
stration that the-meridian line is analogous toa scale of 
logarithmic ents, of the half complements of the 
latitude ; a simple converging series for making loga- 
rithms; solution of the famous Keplerian problem, by 
an infinite series ; method of drawing tangents to curves 
geometrically, without previous calculation ; a rule for 
the direct and inverse method of tangents, depends 
ing'on the principle of exhaustions; a series for the 
length of the are of a circle fromthe tangent, and vice _ 
versa, and also for the secant and logarithmic 
and secant and vice versa ; and serieses for the length 
of the elliptic and. bolic curves. See Hutton’s 
Mathematical ‘Dictionary, 2d edition, p. 601, &c. and 
the other works quoted in the article. 
GREGORY, Davin, Dr, a celebrated astronomer 

and mathematician, was the nephew of the subject of 
the preceding article, and the eldest son of David Gre- 

ry of Kinnairdie. “He was born at Aberdeen in the 
year 1661, and after receiving his education at the 
grammar ‘school of that town, he went to Edinburgh 
for the purpose of completing his studies. In 1684, 
when he was only 23 years of age, he was appointed 
professor of mathematics in the university of Edinburgh, 
and in the same year he published his work, entitled, 
Exercitatio Geometrica de Dimensione Figurarum sive 
specimen ‘methodi generalis Dimetiendi is figuras. 
Mr Gregory having found among his uncle’s papers par« 
ticular examples of infinite series, without any of the 
methods, proposes in this treatise to explain,a method 
which may suit the examples given by his uncle; and 
he does this by applying the principles of indivisibles, 
and the arithmetic of infinites, to particular cases inhy- 
perbolas, ‘parabolas, ellipses, spirals, cycloids, conchoids, 
and cissoids, He also explains several methods of redu~ 
cing compound quantities into infinite series, so that 

* See our article Burnixe InstRuMENTS, Vol vp. 134 
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, the'method of infinites may ‘be conveniently applied to 

- Dr Gregory seems to have been one of the earliest 
Se. peel the Newtonian philosophy in Britain ; and 

the doctrines of Descartes were in the highest 
‘esteem at Cambridge, the true system of the universe 
‘was publicly taught in the university of Edinburgh. - 

In uence of a report that Dr Bernard pro- 
to resign the Savilian professorship of astronomy 

at Oxford, ry went to London in 1691, and, in 
spite of the brilliant talents of his competitor Dr Hal- 
ley, he was appointed to succeed Dr Bernard, through 
the friendship and influence of Sir Isaac Newton and 
Mr Flamstes Halley, who lost this appointment 
in ce of his attachment to infidelity, became 
afterw. the coll e of Dr , when, in 1703, 
he succeeded to Dr Wallis as Savilian professor of geo- 
metry. During Mr *s residence in London, he 
was elected a w of the Royal Society, and before 
his ap a ete the os Uy me univer- 

i Oxford conferred -u im the degree of 
elt of physic. ner 

In the year 1692, Viviani, one of the disciples of 
Galileo, had ae to mathematicians the Florentine 

lem of the quadrable dome. Leibnitz. and Ber- 
noulli had resolved this problem on the very day on 
which they had received it, and the Marquis L’ Hospi- 
tal had also given a solution, Dr Wallis and Dr Gre- 

were equally successful, and the latter:published 
solution in the Philosophical Transactions for 1693, 

under the title of Solution of the Florentine Problem, 
concerning the Testudo veliformis Quadrabilis. In 1694, 
he published another paper in the Transactions, con- 
taining a vindication of Mis uncle from a charge pre- 
ferred by the Abbot Galloise, * that James Gregory and 
‘Dr Barrow had stolen from Roberval their general pro- 

4 ions concerning ‘the transformation of curves. 
Galloise oa in the Memoirs of the Academy ‘for 
1783 ; and Dr Gregory put an end to the controversy 
by avery sharp answer, which appeared in the Philo- 
; ical Transactions for 1716, and which was the last 
‘of his communications to that learned body. 

In 1695, Mr Gregory published at Oxford his Catop tri- 
cee et Dioptrice Spherica@ Elementa, a Work which formed 
the substance of lectures which he delivered in 1684, 
in the university of Edinburgh, and which require no 
higher mathematical knowl than the elements of 
Euclid. This work was republished and translated by 
Dr William Browne, with several important additions; 
and a third edition of it by Dr Desaguliers, appeared in 
1735. In this work it is stated, that in the construction 
of telescopes, “it would perhaps be of service to make 
the = lens of a different medium, as we see done in 
the ic of the eye, where the crystalline humour 
(whose dona of refracting the rays of light differs 
very little from that of glass) is by nature, who never 
does any thing in vain, joined with the aqueous and 
vitreous humours, (not differing from water as to their 
power of refraction,) in order that the image may be 
painted as distinct as possible on the bottom of the 
eye.” We cannot with the biographers of Dr 
Gregory, in considering this su ion as any thing 
like an anticipation of the principle of the achromatic 
telescope ; for it was impossible to form an idea of the 
“construction of that instrument, till it was discovered 

*® See Hist. Acad. Par. 1693. 
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that bodies possess different ‘dispersive powers. This 
remarkable of light, even the penetrating mind 
of Blowton failed wo'diesbers ahda¥@ tease tot bllons 
ourselves to diminish the well-earned reputation of 
Dollond, by giving to another any porti the praise 
which is so exclusively due to ‘himself. In the year 
1747, more than 50 years after this conjecture of Dr 
David or was published, the celebrated Euler 
suggested the human eye. as the model of an achroma- 
tic telescope, and several ignorant foreigners have ven« 
tured to claim a share of Dollond’s merit for this illus- 
trious mathematician. Whatever credit therefore may 
be given to Euler, must now be claimed for our coun 
tryman David Gregory. 
— the year ms our author published, in the Phil. 

ansactions, a long paper On the properties of the ca- 
Cotten curve “iteel ormed by a heavy he frexible 
chain, hangin eely from two points of suspension. 
The ieedbie - rd feet on is oscholion. 
tion, had been previously discovered and published by 
Huygens, Leibnitz, and Bernoulli, but without de- 
monstrations ; and Mr G proposed to himself to 
demonstrate these properties. An. anonymous writer 
in the Leipsic Acts for February 1691, attacked this 
paper as destitute of originality. Dr Gregory replied 
to this attack in the Phil Trans. for 1699, seat stioed 
as his own discovery the property of the catenaria as 
being the true geometrical of an equilibrated 
arch. This discovery, however, had been previously 
made by Dr Hooke. + 

The greatest of Dr Gregory’s works, and that on 
which his fame must rest, appeared at Oxford in 1702, 
entitled Astronomia Physice et Geometrie Elementa, 
Fol. In this valuable work, all the physical explana- 
tions are founded on the principles of the Newtonian 
hilosophy ; and the geometrical parts are either proved 
i reference to the writings of standard authors, or de- 
monstrated by lemmas inserted in their proper places. 
A very admirable analysis of this work was given, ap- 
roe by Dr ‘Halley, in.the Phil. Trans. for 1703. 

ewton himself considered these elements as an excel- 
lent defence and ition of his philosophy, 

This work was followed, in 1703, with an edition of 
Euclid, entitled Euclidis que ‘supersunt omnia, Gr. et 
Lat. ex recensione Davidis Gregorti, M.D. &c. ‘It was 
published in prosecution of a plan of Sir Henry Sa- 
ville to print the works of the ancient mathemati- 
cians. It contaihs the Elements; the Data; two mu- 
sical tracts ; the Optics and Catoptrics ; the tract De 
Divisionibus ; and a fragment, Levi et Pondero« 
$0. 

In the year 1704, Dr Gregory published, in the 
Philosophical Transactions, a paper on Cassini’s Orbit 
of the Planets, in which he shewed that the hypothe- 
‘tical curve p by that astronomer, is not consist- 
ent with the received doctrines of astronomy. : 

After Dr Halley had been appointed to the Savilian 
rofessorship of Geometry in 1703, he embarked with 
Dr Gregory in the prosecution of Sir Henry Saville’s 
plan, aad had begun the publication of the Conics of 
Apollonius ; but after having proceeded a short way in 
this undertaking, he was seized with an illness of which 
he died, at Maidenhead in Berkshire, on the 10th of Oc- 
tober 1710, in the'49th year of his age. 

He left behind him four sons by his wife Elizabeth, 

++ See Robison’s System of Mechanical Philosophy, Vol. I. 

& 

Gregory, 
David. 

—_—— 
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Gregory, daughter of Mr Oliphant of Langtown, to whom he 
David. was married in 1695. Among his manuscripts were 

found A Short Treatise of the Nature and Arithmetic of 
arithms, which was afterwards published in Dr 

Keill’s translation of Commandine’s Euclid; a Yrea- 
tise of Practical Geometry, which was translated and 
published by Mr Maclaurin in 1745 ; anda commentary 
on the Principia, which Newton kept by him many 
years after the author's death. Sir Isaac had entrusted 
Gregory with a manuscript copy of the Principia for 
this purpose, and he availed himself of the annotations 
of his friend in the second edition of that immortal 
work. A complete copy of these observations was pre= 
sented, by the present Dr James Gregory, to the libra- 
ry of the a egac; of Edinburgh, where it is care- 
fully preserved. There are some paragraphs in this 
manuscript in the handwriting of Huygens, concerning 
his theory of light. 

His wife, who. survived him, erected an elegant mo- 
nument to his memory in the church of St Mary, Ox- 
ford, with the following inscription :— 

P.M. 
Davinis Grecorit, M. D. 

Qui Aberdonie natus, Jun. 24, 1661, 
In Academia Edinburgensi 

Matheseos preelector publicus, 
Deinde Oxonii 

Astronomiz Professor Savillianus, 
Obiit Oct. 10. A. D. 1710; 

Etatem illi heu brevem Natura concessit, 
Sibi ipsi longam prorogavit 

Scriptor illustris. 
Desideratissimo viro 

Elizabetha Uxor. 

David Gregory, of Kinnairdie, the brother of the 
eelebrated James Gregory, was born in 1627, and ser« 
yed an apprenticeship to a mercantile house in Hol- 
land ; but having a great passion for knowledge, he.re- 
turned to Scotland in 1655, when he was 28 years old, 
and having succeeded to the estate of Kinnairdie, by 
the death of an elder brother, he devoted his time to 
mathematics and philosophy. He appears to have been 
the first person in the country who had a barometer, 
and he had the honour ‘of corresponding, upon meteoro- 
logical subjects, with the celebrated Mariotte. ‘ About 
the beginning of the last century,” says Dr Reid, “ he 
removed with his family to Aberdeen, and, in the 
time of Queen Anne’s war, employed his thoughts upon 
an improvement in artillery, in order to make the shot 
of great guns destructive to the enemy, and executed a 
model of the engine he had conceived. _ After making 
some experiments with this model which satisfied him, 
the old gentleman was so sanguine in the hope of being 
useful to the allies in the war against France, that he 
set about preparing a field equipage with a view to 
make a campaign in Flanders, and. in the mean time 
sent his model to his son, the Savilian Professor, that 
he might have his and Sir Isaac Newton’s opinion of it. 
His son shewed it to Newton, without etting him 
know that his own father was the inventor. Sir Isaac 
was much displeased with it, saying, that if it tended 
as much to the preservation of mankind as to their de- 
struction, the inventor would have deserved. a great 
reward ; but as.it was contrived solely for destruction, 
and would soon be known by the enemy, he rather de- 
served to be punished, and urged the professor very 
strongly to destroy it, and if possible to suppress the 
mvention. Itis probable the professor followed. this 

GREGORY. 5 
advice ; for at his death, which happened ‘soon after, 
the model was not to be found. , 
When the rebellion broke out in 1735, the eld gen- 

tleman went over a second time to Holland, and return- 
ed when it was over to Aberdeen, where he died, about 
1720, in the 93d year of his age. He left behind him 
a historical manuscript of the transactions of his own 
time and country.” 

Mr Gregory had twenty-nine children by two wives, 
and he had t 
professors of mathematics at the same time, viz. David 
Gregory at Oxford, James at Edinburgh, and Charles 
at St Andrews. James was first a professor of philoso- 
phy at St Andrews, and suce David when he re- 
moved to Oxford. Charles was created. essor of 
mathematics at St Andrews in 1707, and in 1789 he 
resigned that office in favour of his son Professor David 
Gregory, who died in 1763, and left behind him a good 
commenter of arithmetic and algebra, with. the title, 
Arithmetice et Algebra. compendium, in usum Juventutis 
Academice, Edin. 1736.. His son David was master of 
an East India ship. David Gregory, the eldest son 
of the Savilian peat lag was os 13 Regius Profes- 
sor of Modern History, at Oxford, and. died in 1767, 
after having filled, for many years, the situation of dean 
of Christ’s church. The celebrated James Gregory, 
the inventor of the reflecting telescope, had only one 
son, James, born in 1674, who was professor of medi- 
cine in King’s College, Aberdeen. His youngest son 
was Dr John Gregory (the subject of the next article), 
and the father of the present Dr James ory, pro- 
fessor of the practice of medicine in the university of 
Edinburgh. 4 28 
GREGORY, Jonny, Dr, an eminent physician, was 

born at Shenieen - ee 3d. * June 1724, and es the 
oungest child of Dr James Gregory, professor of me- 

icine in King’s College, aherece hee second wife, 
Anne Chalmers, the.only daughter of the Rev. Princi- 
pal Chalmers of King’s College. 

In consequence of the death of his father when he- 
was only seven youre old, the charge of his education 
devolved upon Principal Chalmers, his elder brother 
Dr James Gregory, who had succeeded his father as 
rofessor of medicine, and his cousin the late celebrated 
De Reid. After receiving: the- first. rudiments of his 
education at the grammar school of Aberdeen, he en- 
tered King’s College, and made rapid progress in the 
knowledge of ethics, mathematics, and natural 

Ly. es : 
n In 1742, he went to Edinburgh, aecompanied by his 
mother ; and having resolved to pursue the study of 
medicine, he attended the different medical lectures, 
and became a member of the Medical Society, at a 
time when his friend, the celebrated Dr Akenside, was 
a member of the same institution. In the year 1745, 
Mr Gregory went to Leyden, to. complete his profes- 
sional studies, under the care of Albinus, Gaubius, and 
Van Royen, who were at that time the ornaments of the 
university, Here he became acquainted with the fa- 
mous John Wilkes and the Hon, Charles Townshend,, — 
two of the greatest wits of the age ; and before he left 
this university, he received from King’s College, 
deen, an unsolicited degree of doctor of medicine. Upon 
his return from Holland, he was chosen professor of 
philosophy in the same college ; and during the years 
1747, 1748, and 1749, he read lectures in mathematics, 
experimental philosophy, and moral philosophy. 

aving resolyed, however, to establish himself asa 
physician at Aberdeen, he resigned his professorship in 

the good fortune to see three of his sons’ 

Tae Ris 

Pena 



ry, tho end of 1749, and went for a few months to the con- 
inet ; Pr . a ae | 

_ After he returned to Scotland, he married, in 1752, 
Elizabeth, daughter of William Lord Forbes, who 
brought him a handsome addition to his fortune. This 
accomplished and amiable woman, who possessed the 
rare combination of great beauty and great intelligence, 
lived only nine years after her , and left her 
husband and six children to lament their premature 

of succeeding in Aberdeen 
loss. 

Perceiving little a a 
to the full axteot his wishes, Dr Gregory resolved to 
settle in London, where he arrived in 1754. He was 
‘chosen a Fellow of the Royal Society in the same year ; 
and, from the influence and attachment of his friends, 
as well as from his own professional talents, he had the 
best en of an extensive practice. The death of 
his elder send Merten Mos agermy Nog fhe the 
professorshi sic in King’s Co » Al een ; 
and being solicited ¢0 accept of this situsttony; he return- 
ed to his native country in 1756, and began to dis« 
-charge the duties of his new office. 

‘Among the eminent young men who at that time 
adorned the university, were Reid, Campbell, Beattie, 
Gerard, John Stewart, professor of mathematics in Ma- 
rischal College, and David Skene, a correspondent of 
the celebrated Linneus. These young men establish- 
ed a literary society or club, which met weekly at a 
tavern. A short essay was read by each member in ro- 
tation, and a literary or philosophical question was pro- 
yosed every night as a subject of discussion at the fol- 
owing meeting. The proposer of the question was 
obliged not only to open the discussion, but to digest 
the opinions of the different members in the form of an 
essay, which was engrossed in the album of the socie- 
ty. Several of those composed by Dr Gregory on phi- 
Tosophical, moral, and political questions, still exist, and 
contain some of his favourite opinions. Some of the 

_ separate essays which Dr ep contributed were 
afterwards corrected, and publis od in 1765, under the 

title of A’ oy spt View of the State and Faculties 
of Man with those of the Animal World. It was consi- 

bly enlarged by the author in a second edition, and 
has through other editions since his death. 

- About the end of the year 1764, Dr Gregory remo- 
ved from Aberdeen to dinburgh. In 1766, he was 
appointed professor of the practice of physic, on the 
resignation of Dr Rutherford ; and in the same year, 
he succeeded Dr Whytt as first physician to his Majes- 
ty for Scotland. His lectures on the practice of physic 
were delivered in the years 1767, 1768, and 1769 ; but, 
in consequence of an arrangement with Dr Cullen, pro- 
fessor of the theory of physic, these celebrated indivi- 
duals gave alternate courses of the theory and practice 
of medicine. The lectures of Dr Gregory were never 
committed to writing. Having made himself fully mas- 
ter of his subject by previous meditation, he required 
no other aid than a few notes containing the heads of 
his lecture. The introductory lectures, however, were 
aber f composed, and related principally to the du- 
ties and qualifications of a physician. Many copies of 
these lectures having been taken by his pupils, one of 
them was offered for sale to a bookseller. Te therefore 
became n to anticipate this fraudulent design, 
by the publication of a correct copy, which oes 
in 1770, and afterwards in a more enlarged and perfect 
form, in 1772. Inthe same year, Dr Gregory pub- 
lished Elements of the Practice of Physic, for the use of 
Students, a wor narra as a text-book for the use 
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of his pupils. He pro to embrace all the diseases 
of which he created | in his lectures ; but he did not live 
to bring the work farther down than to the end of the 
class of febrile diseases. 

After the death of his wife in 1761, Dr Gregory oc 
cupied his solitary hours in the composition of a Fa- 
ther’s Legacy to his Daughters. This admirable work, 
which every mother should study, and every daughter 
read, was written under the impression of an earl 
death. It is marked by a deep knowledge of the world 
and of human character, and abounds with the finest 
lessons of piety and virtue. 

From the eighteenth year of his age, Dr Gregory 
had been, at irregular intervals, attacked with the gout; 
a disease which he inherited from his mother, who died 
suddenly, in 1770, while sitting at table. Dr Gregory 
anticipated a similar event for himself, and often men- 
tioned this impression to his friends. In January 1773, 
when conversing with his son, the present Dr Gregory, 
the latter deiriatheed, that having had no attack for the 
three preceding years, he might expect a pretty severe 
fit of it that season. His father was displeased with the 
prediction, which was unfortunately too correct ; for he 
was found dead on the morning of the 10th of Febru« 
ary, although he had gone to bed in his usual health. 

« Dr Gregory,” says his friend and biographer Mr 
Tytler, “ was in person considerably above the middle 
size. His frame of body was constructed with sym-« 
metry, but not with a a His limbs were not ac« 
tive ; he stooped somewhat in his gait ; and his counte- 
nance, from a fulness of feature, and a heaviness of 
eye, gave no external indication of superior powers of 
mind or abilities. It was otherwise when engaged in 
conversation. His features then became animated, and 
his eye most expressive. He had a warmth of tone and 
of gesture, which gave a pleasing interest to every thing 
which he uttered. But, united with this animation, 
there was in him a gentleness and simplicity of man 
ner, which, with little attention to the exterior and re« 
P meree forms of politeness, was more engaging than 

e most finished address. His conversation flowed with 
ease ; and when in company with literary men, with- 
out affecting a display of knowledge, he was liberal of 
the stores of his mind. 

He possessed a large share of the social and benevo-~ 
lent affections, and which, in the exercise of his pro« 
fession, manifested themselves in many nameless, but 
important, attentions to those under his care; atten< 
tions which, proceeding in him from an extended prin- 
ciple of humanity, were not squared to the circumstan« 
ces or rank of the patient, but ever bestowed most li- 
berally where they were most requisite. In the care of 
his pupils, he was not satisfied with a faithful discharge 
of his public duties. To many of these, strangers in 
the country, and far removed from all who had a na« 
tural interest in their concerns, it was a matter of no 
small importance to enjoy the acquaintance and coun 
tenance of one so universally respected and esteemed.” 

Dr Gregory left behind him three sons and two 
daughters, the eldest of whom is Dr James Gregory, 
rofessor of the practice of medicine in the university of 

Edinburgh, who fully inherits the virtues and talents 
of his ancestors. The works of Dr John G 
were published at Edinburgh in 1788, in 4 vols. duo« 
decimo, and were enriched with a well written life of 
the author, by the late Mr Tytler, Lord Woodhouselee, 
to which we have been indebted for the preceding facts. 
GRENADA, the most southerly of the Caribbee 

islands, in the West Indies, is situated between 12° 20’ 

= 
Grenada. 
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Description. 
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Grenada. and 11° 58’ North Lat. and between 61° 20’ and 

History. 

It is twenty leagues north-west 
of T. , and the same distance from the nearest 

int of the American continent. It is about twenty-. 
ve miles in length, from north to south, and fifteen at 

its greatest breadth, contracting gradually towards both 
extremities. A chain of mountains traverse the whole 
island from north to south, and give rise to a t. 
number of small rivers ; and in the highest ground is a 
circular lake, called Grand Etang, from which several 
of these streams derive their source. There is a bay 
on the north-west coast, (which has been recently for- 
tified at great expence, ) so capacious and. secure, that 
sixty men of war may ride in it: safely almost. without: 
casting anchor. The air is salubrious, and the soil 
fruitful in the productions of the climate, 

Grenada was. discovered by Columbus.in 1498, and 
was. at that. time inhabited by a warlike people called 
Charaibes or Caribbees. The Spaniards do not,appear to 
have made any attempt to form a settlement on the coast, 
and the natives remained free and undisturbed till the 
year 1650. At this period, the French governor of Mar- 
tinico, Du Parquet, landed on the island with.200 adven- 
turers, who seem to have been resolyed upon a wanton 
destruction of the unoffending inhabitants, andian un- 
warrantable possession of the country; but, being hos- 
pitably received by. the unsuspecting objects.of his un- 
justifiable attack, they pretended to make a purchase of 
the island for a few knives and. hatchets, a quantity of 
glass beads, and a barrel of brandy to the chief, Im- 
mediately assuming the sovereignty, and having roused. 
the natives to resistance by their tyrannical proceed- 
ings, they took measures to extirpate the whole race as 
lawless rebels. ‘Tltis they are said to have speedily ac« 
complished by a course of atrocious massacres; and a 
few wretched survivors of their butcheries having 
thrown themselves headlong from a steep rock, rather 
than fall into the hands. of such merciless enemies, the 
French settlers, with characteristic levity, gave to the 
spot the name of Le Morne des Sauteur, the Hill of the 
Leapers. The perpetrators of these enormities soon 
began to quarrel among themselves, and to suffer, in 
their turn, the oppressions of tyrannical governors. By 
a succession of calamities and revolutions, the narra- 
tion of which would interest few readers, the prosperi- 
ty. of the settlement was so much impaired, that, in the 
year 1700, more than twenty years after the sovereign- 
ty had been vested in the crown of France, there were 
found on the whole. island only 151 white inhabitants, 
53 free negroes or mulattoes, 525 slaves, 64 horses, 569 
horned cattle, 3 plantations of sugar, and 52 of indigo. 
Above fourteen years afterwards, however, an active 
commercial intercourse was opened with the island of 
Martinique, cultivation was rapidly extended, and, not- 
withstanding the interruption which these improve- 
ments stistained by the war in. 1744, Grenada was 
found, in 1753, to contain 1262 white inhabitants, 175 
free negroes, 11,991 slaves, 2298 horses or mules, 24.56 
horned cattle, $278 sheep, 902 goats, $31 hogs, 83 su- 
gar plantations, &c.; and in 1762, when it surrendered 
to the British arms, it is said to have yielded annually, 
together with its dependencies the Grenadines, a quan- 
tity of clayed and muscovado sugar, equal to 11,000 
hogsheads of 15 ewt; each, and 27,000 Ibs. of indigo. 
Having been finally ceded to Great Britain by the trea: 
ty of in 1763, a duty of 44 per cent. upon all ex- 
ported produce was ordered to be levied in place of all 

61° 35’ West Long. 

* ‘The currency of Grenada, or rate of exchange, is commonly £ 65 per cent. worse than sterling 
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customs,and duties formerly paid to the French king ;. 
a measure which gave rise to a t constitutional 
question, in which, after a long and elaborate law dis- _ 

cussion, judgment was given by Lord Mansfield agai 
the crown, and the duty: was abolished in Grenada and) 
the other ceded islands. Great commotions and divi- 
sions also, were excited in the island, respecting the 
election of Roman Catholic inhabitants as members of 
assembly. By these party-contentions, the colony con< 
tinued to be disturbed till its recapture by the French, 
in,1779;:and they were again renewed with additional 
violence, after its restoration to Great Britain in the 
general pacification which took place in 1783, 

The island of. Grenada is divided into six parishes, . 
viz. St George’s, St David’s; St Andrew’s, St Ba 
St Mark’s, and St John’s; and, since its restoration to. 
Great Britain in.1783, a Protestant clergy have been 
established by law. Four clergymen are cloned to the 
whole, and each is provided with an annual sti of 
£ 330 currency,* £60 for house rent, and a considerable 
ortion of the valuable glebe lands which-had formerly. 

n appropriated to the support of the Romish clergy, 
for whose benefit a part of the amount is still reserved, 
The capital of Grenada, formerly named Fort Royal, 
but now St George, is situated close to the s s 
bay on the west coast, already described, and is Vivided 
by a ridge into two towns; the Bay-town,; in which is 
ahandsome square and’ market-place ; “and the Caren- 

town, where the principal merchants reside. On 
e ridge, between the two towns, stands the church; 

and on the etter 6 above it is. an old fort built of 
stone, and capable of accommodating an entire regi- 
ment. The other towns are only villages or hamlets, 
which are generally situated at the bays or shipping 
laces. : : 

R The governor of the island is.also chancellor. ordina- 
ry and vice-admiral, and his salary is £3200 currency Gover 

annum, which is raised by a poll-tax on all slaves. 
he council consists of twelve members, and the assem- 

bly of twenty-six. A freehold or life estate of fifty 
acres inthe country, and of fifty pounds house rent in 
the capital, qualifies for a representative. A’n estate of 
ten acres in fee, or for life, or a rent of ten pounds in , 
any of the country. towns, and a rent of sia pounds 
out of any freehold or life estate in the capital, gives a 
vote in the election of the representatives. The law 
courts, besides those of chancery and ordinary, in which 
the governor presides, are the court of grand sessions of 
the peace, held twice a year, in which the person first 
named in the commission of presides; the court’ 
of common pleas, in which a-professional judge, with a. 
salary of £ 600, presides ; the court of exchequer, late-. 
ly fi into disuse; the court of admiralty, and. the 
court of error, composed of the governor and council, 
for trying appeals. In all cases the common. statute 
law of England is the rule of justice, unless where par« 
ticular laws of the island interfere. 7 

The white population of Grenada has decreased con- 
siderably since it came into the possession of: the Bri- 
tish. In 1771, their number was-above 1600 in 1777, 
they had diminished ‘to 1300; and in 1791, they were 
not supposed to exceed 1200. Of these about two-thirds 
are able to bear arms, and. are.incorporated into five re- 
giments of militia, with a y of free blacks, or 
mulattoes, attached to'each. There are likewise about 
500 regulars from Great Britain, for the defence of the 
island. The negro slaves, also, which, in 1779, were 

, 
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those which were in the 
, in 1785, to have decreased 

of colour amounted, in 

is eee we pence where 
accessible, and w vided with rivulets and springs. 
See eatan boil tora siehleskcmunld, hig 
on a substratum of yellow clay ; on the north and east, 

‘it isa brick mould ; on the south, and in the interior, 

it is of a reddish hue, and generally poor. In 1776, 
the from the island and its dependencies were 
14,012,157 Ibs. of muscovado, and 9,273,607 Ibs, of 
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clayed: sugar ; 818,700 gallons of rum; 1,827,166 lbs. Grenada. 
of coffee ; 457,719 lbs. of cocoa; 91,943 lbs. of cotton; 
27,688 lbs. of indigo, and some smaller articles, the “tts ol cul 
whole of which, at a moderate computation, was worth, ,oj), 
at the ports of shipping, £600,000 sterling. The su- 
gar was the produce of 106 plantations, worked by 
18,298 negroes, which gives rather more than a hogs- 
head of muscovado sugar of 16 ewt, from the labour of 
each negro,—a return which Mr Edwards affirms, to be 
tinequalled by any other British island in the West In- 
dies, except St Christopher’s. In 1787, the exports 
were 175,518 cwt. of sugar, 670,390 gallons of rum, 
8812 cwt. of coffee, 2,062,427 lbs. of cotton, and 
2810 lbs. of indigo. In 1810, the value of the ex- 
ports amouated to £388,936, and of the imports to 
£173,366, 

‘ The following Table shews the Articles imported into Grenada in the Years 1804, 1805, and 1806. 

1804. 1805. 1806. 

Great | British United Other Great | British United Other Great | British United 
Britain. Colonies. | States. | Countries. || Britain.| Colonies. States. | Countries. || Britain.| Colonies. States. 

Bushels, Bushels, Bushels, 
13,558 od 17,626 _ 10,414, 234 14,987 408 || 21,285 814 9966 
Cwts. ; Cwts. y Cwts, 
2,860 | . 778 | 22,456) — 2525 23). 21,658)  — 3085, - 609} 12,812 

Barrels. Barrels. Barrels. 
ay _ 395 _ —_ _ 471) — _ — 436 

Barrels. Barrels. Barrels. 

=" 1861 Lop 1875 oe 57: — 2891 — 979 133) 817 
Bar. Quint. ae Bar. Qt. Bar. Qt 
0 399 |0 13,112I098 1575) — 145° 54910 18,181l0 735} — |l0 61610 19,4540 981 
Barrels. Barrels. Barrels. 
2205 184 805 | — 822 316 190} — 726, = 268 9 

Firkins. : Firkins. Firkins. 
8019 16 68 - 818) — 240)  — 1769) 42 200 
hon Number, Number, Number, 
—_ — 134 48 _ _ 183 34 — — 156 

Number, ¢ Number. Number. 

pec _ 175 7 — —_ 160 49 — — 125 

Feet. ; ; Feet. ; Feet. 

pike 6000. |1,793,641) — _ 18,479 [2,875,299] — _ 2650 |2,090,862 

eo , a Number. ‘Number. . | Number. 
. — — (|1,328,700) — —_ _ 391,200 _— — | 21,000 [2,281,400 

' Number. Number. [ Number. 
Bs. as 9000 | 539,897 || — | 15,100 | 843,000| — — | 14,880 | 920,883 

.. The sugar plantations in this colony are subject to 
'- great ravages, from the carnivorous or sugar ant, an in- 

sect which is thought to be common to all the West 
India islands, but which has been peculiarly destructive 
in Grenada. . It is the Formica omnivora of Linneeus, 
and is described by Sloane as the Formica fusca minima 

_ antennis nis longissimis. They are of an ordi size, 
_ aslender shape, a dark red colour, remarkable for the 

quickness of their motions ; but are distinguished from 
every other ies, chiefly by the sharp acid taste 
which they yi Nsliadisnalind tte thactonagne. unc the 

strong sulphureous smell which they emit when rub- 
| __ bed together between the palms of the hands. Their 

numbers have often been so immense, as to cover the 
roads for the space of several miles ; and so crowded in 

. a places, that the prints of the horses feet were dis- 
pooh marked among them, till filled up by the sur- 
«VOL. X. PART HL. 

rounding multitudes. They were never seen to con- 
sume or off any vegetable substance whatever, 
but always laid hold of any dead insect or animal sub- 
stance that came in their way. Every kind of cold 
victuals, all species of vermin, indaly rats, live 
poultry, and even the sores of the Negroes, were ex- 

to their attacks. But they were chiefly injurious 
y constructing their nests among the roots of the lime, 

lemon, orange trees, and sugar canes, and so obstruct~ 
ing their growth, as to render the plants sickly and un- 
productive. A premium of £20,000 from the public 
treasury, was offered to the discoverer of any effectual 
taphek of destroying them; and the principal means 
employed were poison and fire. By mixing arsenic 
and corrosive aiblichete with animal substances, myriads 
were destroyed ; and the slightest tasting of the poison 
rendered them so outrageous as to devour one another, 

3T . 



GRE 
Grenoble. Lines of red hot charcoal were laid in their way, to 

——Y— which they crowded in such numbers, as to extinguish 
it with their bodies ; and holes full of fire were dug in 

the cane grounds, which were soon extinguished by 
heaps of dead. But, while the nests remained undis- 

turbed, new progenies appeared as numerous as ever ; 

and the only effectual check which they received, was 

from the destructive hurricane of 1780, which, by tear- 

ing up altogether, or so loosening the roots where they 

nestled, as to admit the rain, almost extirpated the whole 
race, and pointed out the frequent digging up and con- 
suming by fire of those stools and roots in which they 
take refuge,.as the best preventative of their future in- 
crease. See Edward's History of the West Indies, vol. 1.5 
Abbé Raynal’s History of the Indies, vol. v. ; and 'Gray’s 
Letters from Canada, p. 379. (q) 
GRENOBLE, a city of France, the capital of the 

former province of Dauphiny, and, under the late go- 
vernment, the chief town of the arrondissement or 
district of Grenoble, and of the department of the 
Isere. This city stands at the confluence of the 
rivers Drac and Isere, the latter dividing it into two 
unequal parts ; the former, which is crossed by a bridge 
with a single lofty arch, is liable to overflow its banks, 
and commit considerable devastation both in the:city 
and itsenvirons. Grenoble is situated at the foot-of the 
Alps, in an agreeable country, abounding in wood and 
water, but of a climate so variable, that the thermome- 
ter sometimes ranges’through nearly 30° in a day: the 
greatest heat is from the 10th of July to the 15th of 
August, and the greatest cold from the 20th of Decem- 
ber to the 20th of January The city stands 900 feet 
above the level of the sea, and the medium height of 
the barometer is 27 inches two lines. Nine-tenths of 
the city are on the left bank of the Isere, constituting 
the portion chiefly exposed to inundations, several of 
which have done much damage, and the water has been 
known to rise three feet deep in the streets. 

Grenoble is surrounded by- a wall, and is command- 
ed by a citadel ; but, unless its fortifications have been 
lately au ; 
Within the walls, its area occupies about 64,000 square 
feet. It consists of 1200 or 1300 houses, and is inha- 
bited by 23,500 souls, according to recent computa- 
tions, for those of older date increase that population 
above a fifth, The streets are broad, and tolerably re- 
golst ; and the houses, in general well built, consist of 
‘our or five stories. There are several fine public edi- 

fices, particularly the Episcopal palace, and that where- 
in the parliament. formerly held its sittings. Among 
the charitable institutions which sufficiently illustrate 
the disposition of the citizens, the general hospital is 
the chief, and is governed by directors selected from 
the most distinguished of the inhabitants. . The build- 
ing, which is very spacious, is appropriated for incu- 
rables ; persons insane ; the indigent, who commonly 
amount to 400; and the foundlings of the city, about 
150 in number, are also received here. This institution 
occupies an inclosure to the south-east of the city, and 
adjoining to it is the military hospital. In the hospital 
of Providence there are 60 beds, and in the hospital of 
the Ladies of Charity, for females, there are 20; besides 
which institutions, there is a poor’s house jin the’su- 
burbs. Grenoble has also a museum of the arts, and 
a botanical garden well managed. A garrison, con- 
sisting of asmall body of troops, is kept here. 

The principal manufactures of this city, are woollen 
cloths, muslins, hats, and particularly gloves, the prin- 
cipal towns of France, Spain, Italy, and Britain being 
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nted, it is not considered a strong-place. ~ 

“ey of all the prevalent diseases to terminate in 

"arising from local circumstances, by 
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supplied with them. Marble cutting is also carried on 
to some extent, for which purpose there are mills driven Gt 
by water from the adjoining rivers. Di: epaet 

Grenoble is the see of a bishop who formerly arroga< 
ted the title of Prince of Grenoble, ‘and enjoyed those 
peculiar privileges, which, in less enlightened 
were reserved almost exclusively for ecclesiastics. mee 
sides the parish churches, there are several monastic in< 
stitutions. , 

Grenoble is celebrated for the complaisance and po- 
lished manners of its inhabitants, many of whom have 
shewn a distinguished taste for letters. Condillae and 
Mably, well known among the modern literati of 
were both natives of this place. It has also to boast of 
having given birth to the Chevalier Bayard, ‘character- 
ised by his sovereign Francis I. as one sans peur et sans 
reproche, and who, if we are to’eredit history, 
defended the narrow pass of a bridge against 200 horse- 
men. The Baron Adrets, a sanguinary chief of the 
Huguenots, during the wars for the reformation of re- 
ligion, was born here, and distinguished himself by his 
cruelty on the miserable prisoners who fell into his _ 
ower, 

As the site of this city is elevated only 15 feet above 
nidity pre- the level of the river Isere, an unusual 

vails, which is the source of many serious 
ing at the 

of a plain, extending over a 0 ae league, and fae o 

stant humidity and the mud ree by its tranquil | 
, are inconveniences. 

bitants ; but they excite less attention than the tenden- 
2 
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It has been proposed to counteract the deleterious effects _ 

drain off the stagnant waters, and Bx ok at the same ~ 
time would prey the overflowing of the river ; as also 
to deepen the bed of the Isere, in order to give it a 
stronger current. i VR 

Grenoble has subsisted from a very ancient peri 
and was known by the name of Cularo, under which it 
is designed in a letter from Plancus to Cicero. It is 
said to have been called Gratianopolis from the Roman ~ 
emperor Gratian ; but since the period when it was 
possessed by the Allobroges, and when it was denomi- 
nated a city, it'repeatedly- its’ masters. After 
various revolutions, dauphiny came under the dominion 
of the kings of France, and Louis XI. instituted a par- - 
liament in Grenoble, founded on the model of the per . 
liament of Paris, since which Me) it has i an 
integral part of the kingdom. (e 
GRETNA, or Gaarrney Green, is the name-of’a 

village and parish in Scotland, in the county of Dum- 
fries. The village of Gretna, whichis the first stage'in 
oing from Longtown in prs ame Aman in Scot 
and, is built on each sidé ofthe road; and has, for more 
than 70 years, been famous as a place for the celebras 
tion of the clandestine’ marriages of ae lovers. 
This ceremony was generally performed by a black- 
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» smith or tobacconist, and the number of marriages have 

been calculated at 65, which in an annual in- 
come of about £1000, at the rate of 15 guineas each. 
The remains of an oval druidical temple, occupying 

about half an acre of ground, has been discovered at 
Mains. The mansion house of Gretna hall has 

been fitted up by the proprietor the Earl of Hoptoun 
as an inn. “The population of the parish, in 1811, was 

1749. 
GREW, Newemian, a celebrated botanist, was born 

at Co» , about the year 1628, and was the son of 
Dr Obadiah Grew, vicar of St Michaels. At the re- 
storation of Charles II. being a non-conformist, he 
went abroad, and his studies at a foreign 
university, where he took the degree of Doctor of Me- 
dicine. his return to Englund he settled at Co- 
yentry, and, in the year 1664, his attention was first di- 

to the anatomy of plants ; and he was encouraged 
to in this branch of natural history by his bro- 
ther-in-law Dr Henry Samson, who poitited out to him 
@ passage in Glisson’s work De Herpate, in which this 
subject is represented:as an unexplored, but promising 
line of study.. In the year 1670, Dr Sampson, who 
had seen the first book of Grew’s Anatomy uf Plants, 

it into the hands of Oldenburg, who gave it to Dr 
Wilkins, ees Chester, by whom the manuscript 
was read to Royal Society, under the title of a 

j ical History of Plants. This work was high- 
ved of, was: pri by. that distinguish- 

ed body in 1671, under the title of the of Ve- 
begun, with a general Account of Vegetation 

unded thereon. In consequence of the reputation which 
this work ired for its author, Grew was invited to 
settle in , where he arrived in 1671.; and, wpon 
the recommendation of Dr Wilkins, he was elected a 
Fellow of the Royal Society, and admitted on the 30th 
November 1671. At the suggestion of the same learn- 
ed divine, Grew was appointed curator to the Royal 
Society for the anatomy of plants, which led him to 
draw up the 2d, 3d, and 4th Parts of his work, and the 
various lectures on the same sr wired mene a part 
of his Anatomy of Plants. All papers were com- 
posed between the years 1670 and 1676, and were read 
at various meetings of the Royal Socie' ee They were 
afterwards collected in 1682, with 83 plates, and pub- 
lished in a folie volume, under the title of the Anatomy 
of Plants, a work full of the most important facts in 

le physiology. 
nthe year 1673, Dr Grew published in the Trans- 

actions, a paper, entitled Observations on Snow, in which 
he:supposes, that the snowy particles are formed by the 

_ drops of rain containing spirituous particles, and meet- 
ing in their descent. with others of a saline, partly ni- 
trous, but chi urinous or acido-salinous nature. In 
the year 1677, he was appointed to the Royal 
Society, in which capacity he published the Phi/. Trans. 
from January 1678 to February 1679. In the year 
1680, he was made an os tun a fellow of the Coll 
of Physicians, and attained to considerable practice in 

Se Gemminiie epitvatiaigae of : Grew upa the natural and ar- 
tificial rarities ing to the Royal Society, and 
preserved at Gresham | which was published in 
1681 in folio, with the title of Musewm Regalis Socie- 
tatis, containing 22 plates. It was accompanied with 
another work, entitled the Comparative Anatomy of Sto- 
machs and Guts begxun, being several lectures read be- 

he description of the ' fore the Royal Society in 1676. 
; Seibedtipagh bps viet from mistakes, is a 
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work of merit, and is remarkable for an ingenious 
scheme or disposition of shells. 

_ The other papers which he printed in the Transac- 
tions, were 

The Description and Use of the Pores in the Skin of 
the Hands and Feet. Phil. Trans. 1684. 

Some Observations on a diseased Spleen, 1d. 1691. 
Description of the American Tomineius, or Humming 

Bird, Id. 1693. , 
On the Food of the Humming Bird, 1d. 1693. 
A Demonstration of the Number of Acres in England 

— South Britain, and the use which may be made of it, 
1711. 
One of the last works of Dr Grew, was his Cosmo- 
aphia Sacra, or a Discourse of tie Universe, as it is the 

Jreaiure and Kingdom of G The principal object 
of this work, was to demonstrate the truth and excel- 
lence of the sacred writings. The works of Dr Grew 
were translated into Pretiely and Latin. He died after 
a short illness on the 25th of March 1711, about the 
8%d year of his age. 
GRIDIRON Penputum. See Horotoey. 
GRIES, is a mountain of Switzerlands situated in the 

Alpine chain which separates Piedmont from the Upper 
Vallais. The road over this mountain leads from Ober« 
ghestelen, in the Vallais, to Domo d’Ossola, in the Val-« 
Maggia, and to Locarno. This road rises to the height 
of 7336 feet, and traverses a glacier a quarter of a 
league wide, and blackened by the dust of the mica 
slate. The distance from Oberghestelen to Formazza, 
at the southern foot of the Gries, is 73 leagues. The 
descent of the Gries is by four different terraces or val- 
lies. The first is called Bettelmatte, celebrated for its 
fine cheese, and for the small lake from which the 
Toccia, or Tosa, issues. The second valley is called 
Morast, and from this the road descends by a very steep 
path to a third valley, occupied by the hamlet of the 
Auf der Frout, where the valley of the Toccia, or the 
Dolgia, commences. Another steep declivity conducts 
to the south valley, called Froutval, which is celebrated 
for the cataract of the Tosa, or Toccia, which, excepting 
the fall of the Rhine, is reckoned the most magnificent 
in Switzerland. It is about 300 or 400 feet high, and 
forms a species of pyramid, whose base is extremely 
wide, while its summit is only 4 or 5 feet in breadth. 
The rock is inclined about 140° or 150° to the horizon. 
This cataract is surrounded on all sides with lofty rocks, 
crowned with wood. The southern side of the Gries 
is inhabited by Germans as far as the village of Foppi- 
ano. The south side of the mountain is composed of 
gneiss, of veined granite, and of mica slate. In the 
valley of Egino, there are beds of potstone, which are 
wrought about a quarter of a league on the east side 
of the bridge. Slates occur to the south, and lower down 
the mica slate appears. The first valley is com 
of gneiss and calcareous strata. Below the second val- 
ley, rocks of argillaceous schistus stretch to the north- 
east ; and, on the other side, are rocks of a ferrugineous 
aspect. All the rocks trom the north to the south, as 
far as Pommat, lie in strata almost vertical, in the di- 
rection from north-east to south-west. “See [bel’s 
Manuel, §c. 
GRIMALDI, Francis Marta, a learned Italian Je- 

suit, was born in the year 1619, and cultivated the 
sciences’ along with his friend Riccioli. Grimaldi was 
the first person that observed the lengthening of the 
solar image when refracted by a prism ; and he is prin- 
cipally known for his discovery of the diffraction of 
light ; a subject which was afterwards examined by Sir 
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Grimsby, Isaac Newton, under the name of the Inflexion of Light. 

Grimsel. These discoveries of Grimaldi are contained in his work 
“—Y~" entitled Physico-Mathesis de Lumine, Coloribus et Iride, 

Bononiz, 1665. The principal object of this work, is to 
determine whether light be a substance or a quality ; 
and, after occupying 535 quarto pages in this discussion, 
he concludes, with the Aristotelians, that it is not a 

substantial, but an accidental quality. A full account 

of this work will be found in the Phil. Trans. for 1672, 
No. 79, p. 3069. Grimaldi died in 1663, in the forty- 
fourth year of his age. The discovery of the solar spots, 
and the present nomenclature of the lunar spots, have 
been erroneously ascribed to him. See Phil. Trans. 
abridged, vol. i. p. 675, Note. See also Optics. 
GRIMSBY, or Great Grimssy, is a borough and 

seaport town of England, in Lincolnshire, situated near 
the mouth of the Humber. The streets are clean, and 
the houses in general well built. The church, which 
is called St James, is spacious and handsome, and is 
built in the form of a cross, with a tower in the cen- 
tre. The steeple is a fine specimen of English point- 
ed architecture. A part of the choir fell down in 1600, 
but the steeple has scarcely suffered from the depreda- 
tions of time. In the upper part of the steeple is the 
singular inscription, “ Pray for the soul of John Em- 
pringham.” ‘The church contains many ancient mo- 
numents. Grimsby had formerly a monastery of Gray 
Friars, a convent of Benedictines, and a priory of Au- 
gustine canons. Grimsby was once a rich and popu- 
lous town, with a considerable foreign and inland trade. 
It was a mayoralty in the reign of King John; and in 
the reign of Edward III. it furnished 11 ships and 170 
mariners to assist at the siege of Calais. The harbour, 
however, was gradually choked up, and a dangerous 
sand bank having drifted near its mouth, its trade de- 
clined, and was transferred to Hull. Of late, the trade 
of the place has revived; the harbour has been im- 
proved, a dock constructed at great expence, and the 
town enlarged by additional buildings. A small coast« 
ing trade is carried on with sloops. Salt and coals are 
the chief articles of importation. There was once at 
Grimsby a castle, but it is entirely decayed. There are 
some very extraordinary fountains near the town, called 
Blow Wells, which never overflow, though they rise 
to a level with the surface ofthe ground. Grimsby is a 
ort town under that of Hull, and has a deputy col- 
ector, comptroller, and coast surveyor. The Grimsby 
canal is a short canal which leads from the Humber to 
Grimsby wet docks. Population of the burgh and 
parish, in 1811, 2747. See the Beauties of England 
and Wales, vol. ix. p. 689, &e. 
GRIMSEL is the name of a lofty mountain in Swit- 

zerland, over which there is a road from the canton of 
Berne into the Upper Vallais. The distance from Meyr- 
ingen on the Aar, to the Hospice of Grimsel, is about 
seven leagues, and from thence to. Oberghestelen on the 
Rhone, is three leagues. This road is bordered in se« 
veral places with frightful precipices, and it is often ne- 
cessary to pass over bridges apparently insecure. 

After leaving Meyringen, the traveller passes through 
the forests of Mount Kirchet, by the agreeable valley of 
Im Grund. The gneiss here appears below the calca= 
reous strata, lying above the primitive rock. The strata 
of the gneiss are almost vertical, a little inclined to the 
south. Beyond the forest which occupies the extremi- 
ty of Grund, the calcareous rocks cease altogether, and 
the gneiss and micaceous schistus replace it on the side 
of Guttaner, the southern dip of these rocks being a 
little increased. In the valley of D’Urbach, the great 
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glacier of D’Urbach or of Gauli descends into the plain; 6 
and after passing the Aar by a bridge, a rough and’so- 
litary path cut out of the rock leads between the moun- 
tains of Urbach, Ritzli, Gauli, and Gouttan, to the 
hamlet of Im Boden, and thence to the village of Gout~ 
tanen, situated $198 feet above the level of the sea, 
where there is a tolerably good inn. This. was 
burnt in 1803, but, in consequence of the. li ity of 

the Swiss, it has been rebuilt. About a quarter of a 
league above Gouttanen, the granite ‘in 
and extends to the Grimsel. Its stratification iv diss 

tinctly seen. At first the strata stretch from north-east 
to south-west, and afterwards from: east-north-east to. 
west-south-west. About half a league from Gouttanen, 
the Aar forms a cascade at the side of the road; and a 
fine rainbow may be always seen in clear weather bes ~ 
tween ten and two o'clock. Beyond Goutanen the 
road passes Mount Stampf, and, after twice crossing 
the Aar, the traveller es the chalet of Handeck in 
two hours. The glacier and the lake of Ghelmer are 
distinctly seen from that mountain to the east, and to 
the south-west a the glaciers of Erlen and Ritzli,. 
and the Handeckhorn to the south, At a.considerable 
distance below the chalet, the Aar forms one of. the 
finest waterfalls in Switzerland. It should be visited 
during sunshine, between half-past nine and eleven 
o'clock, and from the bed of the river, as near the bot~ 
tom of the fall as possible. From Handeck to the 
Hospice is a distance of two Jeagues, over a terrible 
road, which is three times crossed by frightful though 
substantial bridges. About half) a 
deck appear immense rounded of grain: 
which steps have been cut for the feet of the and 
of travellers. After travelling half an hour longer, we: 
cross the fine Alpine pastures of Roderischboden. At 
the last bridge, not far from the Hospice, the Aar suf- 
fers another remarkable fall. Nh APO rio 

The Hospice, which was built:in 1557, is surrounded 
with frightful rocks, and is situated at:a he of 5628 
feet above the level of the sea. The r of it is allows 
ed to hunt in any of the cantons of Switzerland, and is 
bound, in return, to feed and lodge all travellers that cross 
the Grimsel. He remains at the Hospice from March 
till the beginning of November. He can furnish seven: 

beds, though there are sometimes more than a 
undred candidates for them. Near the Hospice is a 

small lake called Kleinsee, from thirty-two to sixty-two 
feet deep. The Sassbach throws itself into the lake in - 
a fine cascade. After leaving the Hospice, the road 
continues to ascend for three quarters of a league, and 
at its most elevated Pout the height is 6570 feet. 
The height of the Seidelhorn, which is' the highest sum- 
mit of this mountain, is 8580 feet. From the highest 
part of the road, there is a fine view of the Furca, of 
the Galenstock, of the peaks of St»Gothard, of the 
Gries, and of the southern chain of the Vallais, as far 
as Mont Blanc. The descent to Oberghestelen occu« 
pies only about two hours. ow ek 

On the top of the Grimsel a reddish granite occurs; 
mica slate appears in the southern face; and argillas 
ceous schistus at the southern foot of the mountain. 
A singular grotto, filled with crystals, was opened on 
Mount Jochli, upon the Zinkenstock, in 1720.» It was 
the richest ever found in Switzerland: It was 120 feet 
deep and 18 wide, and: contained crystals of which a 
small number weighed nearly eight quintals, and se« 
veral four or five quintals. Several thousands of quins 
tals were obtained, of the estimated value of 30,000 flo~ 
rins, One of the largest of these was $4 feet diame» 
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The glaciers of the Aar are rally visited by the 
Gitellers that cross the Gitnect In the month of Au- 
gust 1799, the French ascended the mountain, and, af- 
ter a severe conflict, drove the Austrians from their po- 
sition on its summit. See Ebel’s Manuel, Sc. 
-GRINDELWALD is the name of a village of Swit- 

zerland, in the canton of Bern. It is situated in a 
rich Alpine valley, at the height of 3150 feet above the 
level of the sea. The direction ofthe valley is N. E. 
and S. W. and it is encircled with lofty mountains. The 
Faulhorn, to the north of Grindelwald, is 8020 feet 
high ; the Wetterhorn, to the east, is 11,433 ; the Eiger, 
to the south, is 12,268. The Schreckhorn, to the south- 
east, is 12,530 feet; and the Jungfrau, to the S. S. W. 
is 12,840 feet. The valley is shut up at the north-east 
by the Scheideck, which is 6045 feet high. 

This valley is one of the most frequented in Switzer« 
land, both from its proximity to Berri, and from the fa- 
cility with which its two glaciers may be visited, 
These glaciers are parallel to each other, and are each 
about a league distant from the Inn. The smaller gla- 
cier forms an arm of the immense valley of ice which is 
situated between the Schreckhorn, the Viescherhorn, and 
the two Eigers. In the middle of this glacier there is 
a rock, almost vertical, on which the snow cannot rest, 
and which has, therefore, received the name of the 
warm rock. The surface of the glacier is extremely un- 
equal, and is formed into many splendid pyramids of 
ice. Near it is a wood of elder trees, where excellent 
strawberries may be gathered almost close to the ice. 
_ The great or upper glacier, almost entirely separated 
from the small one by the rocks of the Schreckhorn, lies 
between the Mettenberg and the Wetterhorn. Its an- 
cient limits were formed by a hill of debris, thirty feet 
high, and covered with pines of considerable height. 
In 1720, the glacier extended thus far, but it afterwards 
retired, and the space which it left was covered with 
trees. A new augmentation, however, which it expe- 
rienced in 1780, destroyed this wood. The torrent 
which flows from it is the Black Lutschinen. In this 
valley the traveller Sepia hears the thunders of the 
glaciers, and experiences the violence of the winds 
which issue from their crevices. 
. The road from Grindelwald to Meyringen, in the val- 
ley of Hasli, by the Scheideck, is extremely interest- 
ing. It is only a distance of seven leagues, and may be 
a on horseback without any danger, See 

bel’s Manuel, &c. 
See Druc-Miz. 

GRINDING anp Potisnine or Pirate Grass. See 
Grass, Sect. vi. p. 314. 
»» GRINDING or Lenses anp Mirrors for optical 
instruments. See Optics. 

» » GRINSTEAD, East, is a borough and market town 
of England, in Sussex. It is pleasantly situated on a 
hill, near the northern border of the county. The town 
isi ly built, but it contains many neat modern 
houses. The church, which stands on the east side of 
the main street, is aspacious and handsome structure. 
It has a lofty and well-proportioned tower, adorned 
with pinnacles at the corners. Sackville college, a large 
ieatesenlee stone building, stands at the east end of 

the town. It was built in 1616, as a charitable institu- 
tion for the support of 24 old of both sexes. A 
suite of rooms is set apart for the Duke of Dorset, who 
gave the use of them to the judges when the assizes 
were held here, There is here aneat chapel belonging 
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ei ter, 2} fect long, and one of its six faces 1} feet wide. 
1 It is now in the museum of Natural History at Paris. 
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to the college, and also a free school here for 12 boys. Grindstones. 
Population, in 1811, 2804. See Beauties of England =~ 
and Wales, vol. xiv. p. 150. 
GRINDSTONES, from the Latin Gyrandus, are cir- 

cular stones, a few inches thick, which are mounted on 
a aye pe age with a common winch, for the 
repens of grinding edge tools. When a great number 
of these stones sma daved by machinery Cor the pur- 
poses of cutlery, they are called blade mills or grind 
mills. Grindstones are formed of a gritstone, in which 
the grains of silex are firmly cemented to each other by 
a siliceous or other hard cement, the interstices not be- 
ing filled up as in other kinds of sand stone. The fol- 
lowing is a list of the grindstone quarries in England, 
with their degrees of fineness, drawn up, we believe, 
by Mr Farey for Dr Rees’s Cyclopedia : 

Ashover, N. W. (hill quarry) Derbyshire, middling. 
Beely Moor, E. of the town, Derbyshire, coarse, 
Belper, S. E. Brea RE Derbyshire, middling. 
Biddulph-Hall, N. W. of Leek, Staffordshire, coarse. 

Pres S. E. of Wolverhampton, Staffordshire, mid- 
ing. 
Bolsover, N. W. (nunnery). Derbyshire, middling. 
Bredsal Moor, N. of Derby, middling. 
Brinclif-edge, S. E. of Sheffield, Yorkshire, fine. 
Buxton, N. (Corbar) Derbyshire, fine. 
Darley Moor, E. of the town, Derbyshire, coarse. 
_Gate-head fell, 24 miles south from Chester Ward, 

° Glosep Derbysh , Derbyshire, coarse. 
Harthill, S. E. Yorkshire, fine. 
Hooton- Roberts, near Rotherham, York, middling. 
Horsley, N. of Derby, fine. 

* Lane-top, N. of Sheffield, Yorkshire, whitening. 
. Little-Eaton, N. of Derby, coarse. 
- Milford, S. of Belper, Derbyshire, coarse. 

Molecopt-hill, S. of Congleton, Cheshire, coarse, 
Morley-moor, N. of Derby, fine. 
Norton, W. (Hemp-yard lane) Derbyshire, fine. 
Overton (Gregory) in Ashover, Derbyshire, coarse. 
Polesworth, S, E. of Tamworth, Warwick. 
Purton, W. of Wolverhampton, Staffordshire, fine. 
Ridgeway (Lum-delph) in Eckington, Derbyshire; 

fine. 
Stanley, N. E. of Derby, fine. 
Stanton by Dale, E. of Derbyshire, fine. 
Stanton Moor, N. E. of Winster, Derbyshire, coarse. 
Therberg, near Rotherham, Yorkshire, fine. 
Treton, ditto, ditto, fine. 
Warton E. of Tamworth, Warwickshire. 
Wickersley, near Rotherham, Yorkshire, middling. 
Wokes, near Barnsley, Yorkshire. 
The most extensive grindstone quarries are those near- 

Gateshead. They are sent to all quarters of the globe 
under the name of Newcastle grindstones, and consti- 
tute a great branch of the trade of Newcastle and 
Gateshead. Z ; 

The explosion of grindstones when in motion is @ 
henomenon which has frequently happened, and which 

been attributed to the effect of the centrifugal force, 
and to the expansion of the wooden wedges. On the: 

8th June 1768, a very singular accident of this kind 
happened to acutler at Ivry-sur-Seine, near Paris, who 
was grinding kitchen utensils. The stone flew into 
the air apparently on fire, and burst into innumerable 
fragments, with a dreadful noise. One of the fragments, 
of about three pounds weight, flew over a buil 40 
feet high, and alighted 108 feet beyond it in the garden, 

where it broke the branch of a lime tree. Another 
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fragment, of nearly the same size, grazed the parasol of 

a young lady to A standing beside the cutler. A 

part of the stone was found upon the pavement reduced 

to powder. A similar accident happened to a cutler at 

Strasburg, who was killed by the explosion. 
Our readers will find some curious facts relative to 

grindstones, and to their sudden explosions while they 

are at work, in the Encyclopedie Methodique, art. Tour- 
neur; Collection Academique, tom: xiii. p. 45, 48, 413. 

and tom. xii. p. 109; Mem. Acad. Par. 1762. Hist. p. 
37; and Id. 1768. : i 

" GRISONS, the Upper Rhetia of the ancients, is the 

name of a republic which was formerly independent, 

but since the year 1798 it has formed one of the nine- 

teen cantons.of Switzerland. It is bounded on the 

north by the canton of Glaris, from which it is sepa- 

rated by a chain of mountains, and by the German dis- 

tricts of Schweiz, and the Voralberg, in Suabia ; on the 

east by the Tyrolese ; on the south by the Valteline, 

and the. Ticino ; and on the west by the canton of Uri. 

This canton is the largest in Switzerland, It contains 

140 square geographical miles (15 to a degree), and 

comprehends no fewer than 60 Spry oe and_ lateral 

vallies. From its most eastern part at Kinstermunz on 

the Inn, to the Mountain Badus. at the source of the 

anterior Rhine, is 32 leagues ; and from its most north- 

ern part at the Mountain Seesa Plana, to its most south- 

ern part near the Mountain St George, is 23 leagues. 

The natural divisions of the Grisons form five great 

vallies, viz. the valley of the posterior Rhine, the valley 
of the anterior Rhine, the valley of the Inn or the 

Engadin, the valley of the Albula, and the valley of 
the Landquart, or the Prettigau. 

1. The valley of the Posterior Rhine includes the 

vallies of Rhinwald, Schams, Via Mala, and Domlesch. 
The Rhinwald is about eight leagues long, and is sur- 
rounded on all sides by lofty mountains. It is acces- 
sible only by one road, which passes through the defile 
called Roffien, which leads into the valley of Schams. 
The surrounding mountains, of which the Avicula and 
the Piz-val-Rhin are 10,280 feet high, are covered 
with enormous glaciers, and the valley is exposed to 
frightful avalanches. The winter continues nine months. 
The grass does not begin to grow till the end of June, 
and it is necessary that the hay be got in before the 
beginning of September. This valley is inhabited by 
Germans of the Suabian colony, which the Emperor 
Frederick I. sent, at the end of the 12th century, to 
ensure a. passage into Italy over the Splugen. The 
two principal roads for crossing the Alps pass through 
the Rhinwald; one of them over the Splugen, and 
the other over the Bernardin. In taking the road over 
the Splugen, eighteen hours are necessary to.go from 
Coire te Chiavenna. From the village of Splugen, the 
road:follows the brook Hausle all the way to the inn 
on the summit of the hill.on the Italian side, which is 
a distance of three leagues. The height of the road is 
here 6170 feet; but that of Tombo-horn, the neigh- 
bouring summit of the mountain, is 9795. The gorge 
called the Cardinell is truly horrifying and dangerous. 
The road then follows the impetuous course of the 
Lira, and the traveller arrives in two hours. at Isola, 
In two hours more, after passing through the valley of 
St Jacques, and by Campo Delcino, where the custom- 
house officers examine all baggage, he reaches: Creston, 
and then Sta Maria, which is only a league from Chi- 
avenna. General Macdonald crossed this. mountain in 
1800, between the 27th of November and the Ist.of 
December, and lost many men and horses by the ava- 
lanches, The northern side of the Splugen is chiefly 
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composed of gneiss and micaceous schistus. Very fine 
white ml Fey occurs near the summit of ne, anal 
It stretches between the micaceous schistus from 
south-west to north-east. The inhabitants of the vil- 
lage of Splugen make very fine articles of it. There 
were once two roads over the Bernardin, but the short- the B 
est is passable only in summer. The longest is kept im. 
repair by the commune of Hinter-Rhein. At the high. 
est part is a Hospice, which is three hours distant from 
the village of Hinter-Rhein on the north, and two 
hours from the village of Bernardin, in the valley of 
Misox, on the south. The small lake of Muesa, with 
several islets, is situated on the summit of this mountain. 
The water that runs from the southern face of the 
glacier of the Rhine throws itself-into this lake, which 
again forms the brook of Muesa, and) after running 
through the valley of Misox, joins the Tesino at Bellin« 
zone. This mountain is com of gneiss. It was 
crossed in 1797, on the 7th March, by the French army 
under General Lecourbe. 

In entering the Rhinwald from the valley of Schams 
by Roflflen, the road passes the villages of Suvers, 
Splugen, Medel, Ebi or Planura, Noveina or Noufé-« 
nen, and Hinter Rhin. The church of Hinter Rhinx 
is 4770 feet above the level of the sea. From the very 
bottom of this valley, which extends itself with a singu« 
larly wild aspect, the horrible rocks of Avicula 
and Legh prayer tte magician of Rhinwald and the 
source terior Rhine may be distinctly seen, 
and can be woken three prec from Hinter-rhin. 
From a station a little way beyond the chalets of Tes« 
sini upon Zaport, may be seen the basin formed by the 
rocks of the Black Muschelhorn, and by a ridge of 
mountains about two long, from which 13 tor« 
rents descend, At the bottom of this basin lies 
pore of Rhinwald. The torrent of the glacier i 
rom a magnificent vault of ice, and receiving the 13 
re a ee forms the true source of 

e posterior Rhine. On ing this deep gorge, it re« 
ceives 16 torrents before chine } sama After this 
it escapes through the gorge of len, receives other 
six brooks from the valley of Schams, throws itself into 
the abysses of the Via Mala, and, still farther enlarged 
in the valley of Domlesch by ten tributary streams, 
particularly the Albula, it joins itself at Reichenau to 
the anterior Rhine, which is considerably less in size, 
though enlarged by nearly 30 torrents. The Via Mala 
is one of the most frightful defiles in Switzerland. | It 
extends two leagues from Tousis to Zilis. See Via 
Mata. : 

The valley of Schams, which is two leagues » Vall 
aaa Sch contains eight or nine considerable vi 

of the Rhine. It is lower and more fertile than the 
Rhinwald, and is one of the richest and most populous 
in Switzerland. See Scnams. ak : 

The valley of Domlesch, or Tomleasca, is formed? by 
the posterior Rhine, after its junction with the Albula, 
and before it falls into the anterior Rhine. It is.about 
two leagues long and one wide, and is the most tempe- 
rate in the Grisons. It derives much ofits celebrity 
from the picturesque and cultivated mountain of Hen-~ 
zenberg, about two | i stretching along 
the west side of the lee northern entrance to 
the valley is-scarcely 100 wide; and on the south 
it is shut up by the Beverin andthe Mouttnerhorn, be» 
tween which the river forees. itself with great fury. 
Soon after it receives the black stream of the Nolla, 
and half a league lower that of the Albula. The valley 
of Domlesch contains yo fewer than 22 villages; and 
12 ruined and inhabited castles, some of which are rex 

ee ee ee 
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markable for their antiquity. Excepting at Tonsis, the 
Romansh is here the general e.- The base of 
the mountains is composed of aceous schistus, co- 
vered with calcareous schistus. Gypsum appears in 

__ Yertical beds in the Via Mala, and in the western part 
of the valley. See Tomims and Tousts. 

_ 2. The anterior Rhine comprehends the valleys of 
Tavetsch, Medels, Sumvix, Lugnetz, Petersthal, &c. 
The valley of Tavetsch forms the upper part of the an- 
terior Rhine, Sadrun is the principal place. Ruaras 
is the highest Grison village in the south-east. Selva 
and Camot are the only plates of note. The an- 
terior Rhine is formed by three branches, which unite 
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contains many lateral vallies, From Ilantz to the cen-  Grisons, 
tral point where the valley divides is three leagues. To —“\— 
the south-west of this point stretches the valley of 
Urin, and tothe south-east that of St Petersthal. “The 
greater part of the inhabitants are Catholics. See Lue- 
NETZ. 

The road from Dissentis to Coire, along the banks of 
the Rhine, is extremely interesting. The Benedictine Rikine Some 
abbey of Dissentis is situated above the town of the [issentis to 
same name on the northern face of the mountain Va- Cvite. 
karaka, whose great forests protect both it and the town. 
It enjoys a splendid view of the Rhine as far down 
as Coire. 

at Camot. The middle branch comes from the moun- 
tain Badus, and is called Rhin-de-Camot. Itis formed by 
the glaciers on the eastern side of that hill, which throw 
their waters into the small lakes of Lac-de-Toma and 
Lae-Palidulca, and form the branch already mention- 
ed. The second branch, called the Rhin-Cornara, flows 
out of the valley of the same name, having risen in the 
mountains of la Sceina de la Reveca. The third branch 
comes from Kamerthal, and rises at the foot of the 

i The anterior Rhine formed by these branch- 
es, receives ten brooks before it falls into the middle 
Rhine, which flows through the valley of Medels. Ba- 
dus is 9085 feet above the bottom of the valley. It is 
accessible from the north, south. and east, and com- 
mands a grand view of the distant Alps. From Camot 
a Selva, ie eae “ran iy ascended and oe 

in one day. vi Tavetsch is peculiar 
exposed to avalanches. ie 1749, an avalanche per 

' from. Crispalt, a mountain two leagues distant, and over- 
- whelmed 100 persons, of whom 80 were taken out of 
the snow alive. On the night of the 13th December 
1808, another descended from Rouenatsch on the vil- 
= th Selva, and killed 42 persons, and 237 cattle. 

e valley of Medels is very narrow and picturesque. 
It is watered by the middle Rhine, and extends five or 
six 1] Wheat, barley, flax, and hemp, are here 
cultivated ; but the care of the cattle is the principal 
concern of the inhabitants. Very fine cheese is also 
‘produced in this valley. Beyond the junction of the 
middle and anterior Rhine, the valley is for 1} miles 

narrow and dark, owing to the height of the rocks, 
the fir trees which cover them. The middle Rhine 

runs ina very narrow channel, and forms many fine cas- 
- eades. In leaving’this defile, the smiling valley of Me- 

dels ap ; The village of Kurajla is seen situated 
above the river; and on the left the lateral valley of 
Platas, which contains the hamlets of Soliva and Bis- 
uolm. At the Hospice of St Maria, on the Lucmanier, 

the Val-Kadelina opens, in which the middle Rhine has 
its origin, See Lucmanier. 

The valley of Sumvix o 
_ the village 

s into the Rhine opposite 
of Sumvix, and has the village of Surhein 

* at its mouth. It is about five leagues long, and 
stretches between huge mountains covered with gla- 
ciers, Itis rich in ‘mountain res, meadows, and 
forests. The mountain of Tenija, situated at the u 
per extremity of the ey divides it into two branch- 
es, viz. Val-vijlots and Val-greina. The torrent which 
runs through the valley, its origin in the vast 

acier of Medeéls, Though the valley is more fertile 
that of Medels, it has only two chapels, and 121 

inhabited houses. There is a sulphureous spring half 
a league above Surhein. The view of the cascade 
of the Greina, and’ the surrounding glacier, is particu- 

3 val £ Lugnetz : the Rhi “The ‘of Lugnetz opens into™ ine near 
Tlantz (See icaiern), It is eleven leagues long, and 

: It was founded in 614, by Sigebert, a Scot- 
tish Benedictine, who came to preach Christianity to 
the Rhetians.. Placide Toparcha of Trons gave him the 
oer for this purpose, and became himself a monk. 
he convent and a part of the town were burned by 

the French in May 1799, and the inhabitants were put 
to the sword, in consequence of the women having mas- Town of 
sacred a company of soldiers without arms in a genetal Dissentis. 
insurrection, A collection of books and precious manu- 
ie and the mineralogical collections and journals 
of R. P. Placide a Specha fell a prey to the flames. The 
convent has been rebuilt, and the Catholic school of the 
canton has been established here since 1804, The town 
is the chief place of the district of Dissentis, which is 
one of the most ancient and populous of the Grey 
league. From Dissentis to Trons is a distance of 3 
leagues. The best wheat in the Grisons grows about 
Sumvix. The mountains are all primitive to Trons, Trons 
but to Ilantz they are composed of beds of caleare- 
ous stone and schistus. To the north of Trons (See 
Trons) opens the wild valley of Puntajlas, indented 
with glaciers from which issue the torrent of Ferrara. 
From Trons to Ilantz by Tavenas and Rauvis, is a dis- 
tance of four leagues through a very narrow valley. 
The great road recrosses the Rhine below Tave- 
nas, and passes by Rauvis, Schlowis, Sagens, Lax, 
Flims, Trins, and Tamins to Reichenau. At Rauvyis, 
a league below Ilantz, is a mine-of galena, containing Mines. 
silver. The galena is in masses of gneiss, At Ober- 
sax, a village on the other side of the Rhine, there is a 
mine of pale red copper, containing much silver. There 
is also here abundance of borax. These two mines 
have been wrought since 1806. The road through 
Schowis, Sagens, and Lax, traverses thick forests of 
pines, and a wild country, diversified with in and 

res. 
ills in a pleasant place, and also at Tamins, the houses 

stand in te chiitera. Flims is remarkable for the 
beauty of its inhabitants, and for the excellence of its 
springs of water. The torrent Blaun sometimes commits 
drea ran From Flims to Elm in the canton of 
Glaris, is 74 hours by the Hunter's road. Reichenau is Reichenau, 
the key of the anterior Rhine, and is situated at the 
confluence of the posterior and anterior Rhine. The for- 
mer has an ash-grey colour, and the latter is a limpid 

een. See Rercuenav. 
The road from Reichenau to Coire or Chur by 

Ems, is'a distance of 2 leagues. Between Reichenau 
and Ems, are 15 or 20 conical hills, covered with 
oak, and adorned in the most pict ue manner 
by chapels and ruins, From Ems to Coire is a fine 
rich valley, bounded on the right by the mountains 
of Malix, and onthe left by the Galanda. 

yramid. It is ascended most easily on the side 
of Coire: It is composed of calcareous rocks, and of 
calcareous schistus containing much argil. The strata 
are inclined to the south, Coire is situated on the left 

At Flims, which is situated on beautiful Flims. 

This moun- yyountain 
tain is 6598 feet high, and rises like an enormous of Galanda. 
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Grisons. bank of the Rhine, in a rich plain between 2 or 3 miles 

wide. The town lies partly in the plain, and partly on 
the steep side of a rock. It is encircled with ancient 
brick walls, strengthened with round towers. The 
streets are narrow and dirty. The bishop’s palace and 
the cathedral, built in the 8th century, stand in the 
highest part of the town. The convent of St Lucius, 
is situated above the palace. The library of the town, 
an institution for the poor, the cantonal school. are the 
otherprincipal establishments. In 1806, about 200 copper 
medals of the Roman emperors were found near the an- 
terior gate. The plain around Coire is diversified with 
corn and pasture, and the sloping hills are covered with 
vines, which yield a pleasant but not a strong wine. 
The population of the town is 3000. Rafts carrying 
from 20 to 50 quintals, descend the Rhine from the 
bridge over the Albula to the Lake of Constance. 

Below Coire, the road passes through the fine villages 
of Masans, Trimmis, Zitzen, and Ighis, to the chateau 
of Marschlen, where the Messrs Salis have a fine li- 
brary, and a superb cabinet of natural history. The 
Economical Society of the Grisons was established at 
Zitzen in 1778, and had published nine fasciculi in 
1803. The road now crosses the Lanquart by the bridge 
of Zollbrucks, where there is a pontage, and passes 
through Malantz, Jennins, and Mayenfield. Malantz 
is a small handsome town on the side of a hill. Its 
red and white wines are reckoned the best in the 
Grisons. There are beds of gypsum near Jennins, 
and much blue marl in the neighbourhood. Jennins 
is half a league from Mayenfield, and three quar- 
ters of a league from the defile of Luciensteg.. The 
fine valley of Mayenfield is a league wide, and is sur- 
rounded with lofty calcareous mountains. The defile 
of Luciensteg is situated near the northern frontier of 
the Grisons, on the side of Suabia, between the Gous- 
cher Alp 5573 feet high, and the Flesch 3114 feet 
high. A wall 100 toises long, and a rampart of the 
same length, defends on that side the entrance to the 
Grisons. The frontier passes near Balzeres, situated 
on that defile. At the village of Gouscha near Lu- 
ciensteg, the mothers are accustomed to tie their chil- 
dren to a rope of a certain length, when they are 
obliged to leave them at home, lest they should fall 
over the precipices. 

8. The valley of the Inn or the Engadin, is one of the 
finest in Switzerland. It has 28 lateral vallies, several 
of which have two or three ramifications. It.stretches 
from the south-west to the north-east, and is 18 leagues 
long from the Maloggia to the bridge of St Martin. It 
is divided into the higher and the lower Engadin. The 
former is seven Jeagues long from the mountain Ma- 
loggia to that of Casanna, and the latter is 11 leagues 
long from Brail to the bridge of St Martin. It is subject 
to frequent earthquakes. A full account of this inte- 
resting district will be found in our article Inn. 

4. Valley of _ 4, The valley of the Albulacomprehends the vallies of 
the Albula. Davos and of Oberhalbstein. The principal valley of 

Davos is five leagues long, and is watered by the Land- 
wasser, which falls into the Albula near Filisour, the end 
of the valley, where the river runs through a defile 1200 
feet deep. The lateral vallies of Davos are those of 
Flula, Dischma, and the fine valley of Sertig, which is 
divided into two, and has a sulphureous spring, and ano-~ 
ther mineral water of a purgative quality. Each of 
these three vallies is four leagues long. Opposite the 
gorge of Zughen is the valley of Montstein, which has 
two branches, each a league in length. The district of 
Davos contains six lakes; the greatest of these, which 

Town of 
Coire. 

Country 
from Coire 
to Lucien- 
steg. 

Zitzen, 

Malantz. 

Jennins. 

Mayenfield. 

Luciensteg. 
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3. Valley of 
the Inn. 
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Davos. 
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is half a league long and a quarter wide, contains great Gi 
quantities of fish. This district possesses several mines * 
of galena, copper, lead, and iron. The river Albula 
issues from a small lake in a mountain of the same 
name, over which there is a road to the Engadin. It 
descends into the valley across a dreadful gorge called 
the rock of Bergun or Bergunerstein, and meets the 
Landwasser at Filisour. T aah the smallest of the 
two, the united stream is called the Albula. It receives 
the Rhin-d’Oberhalbstein at Tiefenkasten, and is then 
lost in the posterior Rhine at Furstenau.. 

The valley of Oberhalbstein lies on the northern face y 
of the mountains Septimer and Julier. It is 8 1 
long, and its river rises in a small lake on’ Mount ~ stein, 
timer. Savognin is the chief place in tlie valley. About 
Tintzen the valley grows very narrow, and the road 
ascends at the side of a torrent, bounded by horrible 
rocks. At the end of three-fourths of an hour it enters 
the meadows of Rofna. Near Molins, the castle of 
Splondatsch appears at the bottom of a frightful gorge. 
On the road to Marmels, the ruins of the castle of the 
ancient lords of Marmels rises on the right, upon the 
summit of lofty rocks. There is a mine of silver and. 
of tin near Ziteil; and the remains of a copper mine 
between Ochsenberg and Tintzen. 

5. The valley of th 

The League of the Ten Jurisdictions. ’ 
The League of God’s House is divided into 11 dis- - 

tricts, and 21 communes, and sends 22 deputies to the ge« 
neral diet. Coire is the capital. The jurisdictions are, 

1. Coire, 7. Obervats. 4 
2. Pregalia. 8. Oberhalbstein. } 
8. Upper Engadin. 9. Puschiavo. 
4, Lower Engadin. 10. Munster. } 
5. Bivio or Stalla. 11. Villages of Zitzen, Ighis, 
6. Ortenstein. Trimmis, and Unter Vatz. 

ee ee 

The Grey League is divided into 8 high jurisdictions 
and 27 communes, and sends 32 members to the gene= 
ral diet. The following are the jurisdictions : 

1. Dissentis. 5. Flims. ' ; 
2. Valley of Lugnetz. 6. Rhinwald and Schams. 
8. Grub. 7. Henzenberg and Tousis, . 
4. Waltensburg. 8. Misox. ; 

= Et tine ee Roan? 
The League of Ten Jurisdictions is composed of 11 ,. 

communities, and send 14 members to the diet. It jon 
comprehends the rest of the Grisons, viz. the vallies of — 
Davos, Prettigau, Mayenfield, &c. : 

These three leagues are connected by an annual diet Anny 
of the congress and of the three chiefs. The diet con- diet, 
sists of 63 deputies, who are chosen in the several com- 
munities by every male above a certain age. _ The diet 
meets about the beginning of September at Ilantz, 
Coire, and Davos, in rotation, and sits three weeks or 
amonth. The chief of the league, in whose district 
the diet is held, is president, and has. a casting vote. 
In-all affairs of importance, the deputies act according 
to the instructions of their constituents. A meu 
of votes decides every thing; but they vote in the fol« 
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g¢ mafner: When the communities send instruc- 
‘ tions, the secretary reads them aloud, and the votes 

re taken from these instructions. In all resolutions 
€ ing which instruetions rion <prop = de- 

ties may vote as please ; but these resolutions 
ar Ipeck coche verter unities. For this 

"purpose, a congress is held in” or March at 
f , consisting of the thrée chief's and three deputies 

from each league, for the purpose of receiving the votes 
‘of the different communities relative to the questions 
- “referred to them at the preceding diet. The three chiefs, 

and tlie other members of congress, receive 54 florins, 
~ about £ 4, to defray their expences. The deputies to 
thi ipevieral diet receive a salary, which never exceeds 

five sd he athe j 
© "The three chiefs meet three times in the year at Coire, 
_. ‘and send information to the different communities re- 

~ ‘gpecting the subjects of discussion at the general diet. 
The Roman law, modified by municipal customs, 

prevails in the three leagues. It a mi the con- 
‘curring testimony of several travellers, that the adminis- 

_ tration of justice, i sas the civil and seven ge —_ 
is very imperfect. — j are ble ‘ing 

bribed ; and confessions he GiedAee ay tondite: 
The public chamber of justice, called the Stratige- 

, is a court composed of ten judges out of every 
e, and 20 advocates. “It is assembled, by’ a de- 
made by the peasants to the general diet, and is 

paramount to all law, ‘There is no appeal from the de- 
cisions of this inquisitorial tribunal. The worst effects 
resulted from the meeting of this court, but’ fortunately 
it is now gone into disuse, . bl oube 

» ‘The Catholic and Protestant religions both prevail in 
-* the Grisons. The Protestants form about two-thirds 
of the population. There are 135 Protestant parishes, 

' viz. 58 in the League of God’s House, 46 in the Grey 
League, and 36 in the League of Ten Jurisdictions. 
The livings are from £6 to £25 per annum. The 
clergy are here obliged to increase their income by traf- 
fic ; and their poverty isrendered more me aa 

_ ‘their dependence, as they aré generally chosen by the 
people. Several of the ministers are, however, very 

ble, and well informed. The Protestants are 
educated at Zurich and Basle ; andthe Catholics at Mi- 
lan, Pavia, or Vienna. A Latin school was established 
at Coire for the children of the’ burghers; and another 
in 1763, for those iftended for the church. » 
“The expenditure of the government consists merely in 

tHe salaries‘of the deputies, arid‘in the éxperices incur! 
red at the sitting of the diet, The revenues are drawn 
frort the duties upon merchandize, which passes through 
the canton of the depetident states, and was farmed at 
17,000 florins, or £1259 : from fines upon delinquents ; 
from a tribute of 500 Philips, or £125, from the Val- 

ine; atid 100 Philips, or £ 25, froni Chiavenna ; and 
‘the interést of a sinall stim, the principal ‘pat ‘of 
, viz. £4000, was vested in the British funds. 

; sii ‘commerce of As vey ‘ite Pe 
cipal exports are cheese atid cattle, and some 

vee deenar coal, to Milan. Be care of the cate 
principal employment of the peasantry. ‘The can- 

‘ton possesses 3000 Head of gr t cattle} about 30,000 
cows, from 60,000 to 70,000 goats, ahd nedily 100,000 

ep, which come ann ay a Tey "ts toed pts 
‘the fine pastures of the Grisons: The cattle of the Pret- 

; tigau are the finest breed. . Vines| are cultivated ‘in the 
a es on the northern and southern frontiers. 

ts The imports of the Grisons, are grain, rice, salt, and 
ey .X. PART IL, ’ te : 

ng ea Raine ses ~ 
on 
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silk stuffs, from Milan; grain from Suabia and the Ty- 
rol; salt from the rol and Bavaria; fine linens and 
muslins from Switzerland ; and English, French, and 
Silesian fine cloth through Germany. The only manu- 
factory in the country, 1s that of cotton at Coire. The 
trade of the Grisons, and the sabject provinces, is car- 
‘ried on with Milan across the Lake of Como, by its 
braneli the lake of Lecco, by the river Adda, and by 
the canals of the Adda and the Trezzo. 

Grisdh:. 

The Italian, German, arid Romansh languages, prevail Languag 
in ‘the Grison territory, The inhabitants of Pregalin 
and Puschiavo, and of the vallies of Misox and Calan- 

k the Milanese dialect of the Italian tongue, ca, § 
The inhabitants of the Ten Jurisdictions, with the ex- 
‘ception of a few villages ; those of the League of God’s 
House, at Avers, Coire, and the four Villages ; those 
‘of the Grey League, at Splugen, Cepina, and other vil- 
lages of the Rhinwald; at Valts, in the valley of St 
Pedro ; at Tousis, Reichenau, Feldsperg, Tamins, Mey- 
erhof, Versam, and Valendros. 

Thé Romansh, or Rhetian language. is the vernacu- 
lar tongue throughout the greater portion-of the Gri- 

; tory. It was formerly spoken at Coire, and 
the adjacent districts, and as far as Inspruck in the Ty- 

tis divided into two tats ialects ; the one 
e Grey League; and the 

son terri 

rol. 
called Cialover, spoken in t 
other Ladin, in that of ,God’s House. 

derived from the Latin: 

These dialects 
vary both in pronunciation and orthography, and they 
have a great affinity to the Latin, and other languages 

Planta seems to have proved, 
that the Romansh of the Grisons is the same with the 
ancient Roniansh, called Lingua Romana, the mother of 

It was the earliest language de- the French tongue. 
rived from the colloquial Latin, and was understood in 
Italy, in the Morea, and at Constantinople, having been 
universally diffused throughout the south of Europe in 
the 11th and 12th centuries. 
‘The antiquities in the Grisons are very numerous. 

There are no fewer than 180 castles and ruins of the 
middle ages.’ : 

' Mr Coxé reckons the population of the Grisons at 
98,000. . ees 

. The Grey League contains .-... 54,000 souls. 
eof God's House ....-,- 29,000 

League of Ten Jurisdictions 15,000 

eled ey wnketh wi sheantt oe 98,000 
‘In the year 1806, the population was 73,862, viz. 

+ Protestants. 4 .le e+ oe «ie « 44982 
Catholics 5) «6 nj9 eenserne ee f+ 28,880 

me 7 => | . 73,862 
' Orthey may bé divided into 
1, Germans. < ise nce cere s . . + 38,000 | 

2 who speak thé ancient 
tian language ....,. . 36,065 

; Seana: ain anbee ick 2 «s 9797 

Total population 73,862 ow vsiw J 

~“Phis'thumber is’ exclusive of the yous formerly 
abject to the’ Grisons. See Coxe’s 

land, vol. ii ; Ebel’s 2 dun Voya, 
avels in Switzer- 

en Suisse, 
passiin ; and Plarita’s' Adcottnt'of the Romansh Language, 
in the Philosophical’ Transactions for 1776, 
Bie tb ccbomnetpagt 

vol. ixvi. 

Antiquities. 

Population, 
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Grodae, GRODNO, is a town of Poland, in Lithuania, and, 
Groin’. with the exception of Wilna the capital, is the most im- 

portant place in that province. It is now a frontier 
town in the Russian, division of Poland. It is built 
upon an eminence which overlooks the river Niemen, 
which is here a broad, clear, and shallow stream. Grod- 
no is a large and straggling place, and has the appear- 
ance of a town in decay. The few houses that are in 
‘ood repair, form a singular contrast with the wretched 

Fabitations, the falling houses, the ruined palaces, and 
the magnificent gateways, which are every. where to be 
seen. Some remains of the old palace, in which the kings 
formerlyresided during the diets, are still to be seen upon 
a hill of sand, rising abruptly from the river, and form- 
ing part of the bank. The new palace is opposite to 
this hill. It was built, but never inhabited, by Augus- 
tus III, and became the temporary residence of Sta- 
nislaus Augustus after his abdication. It contains the 
apartments for the meeting of the diets. The late 
King of Poland established at Grodno a royal academy 
of physic for Lithuania, in which ten students are in- 
structed in medicine, and twenty in surgery, and are 
lodged, boarded, and taught at the royal expence. 
The physic garden contained 1500 exotic plants, when 
Mr Cox passed through the town in 1778. The prin- 
cipal manufactures here, are cloth and camlets, linens 
and cottons, silk stuffs, embroidery, silk stockings, hats, 
lace, fire arms, needles, cards, bleaching wax, and car- 
riages. They were chiefly established by the king in 
1776, and in 1778 they were carrying on in wooden 
sheds, built by Augustus III. for stables, which were 
eonverted into temporary working looms, and dwelling 
houses for the workmen. The establishment was sub- 
sequently remoyed to Lossona, a village near Grodno, 
where convenient buildings were erected at the pub- 
lic expence, The country furnishes a sufficient supply 
of wool, flax, hemp, beavers’ hair, and wax, for the ma- 
nufactories that require these articles; but the silk, 
cotton, iron, colours, gold, and silver, for the embroi- 
dery, and the fine thread from Brussels, are all articles 
of import, Three thousand persons are employed in 
these manufactories, including those in the neighbour- 
ing villages who spin linen and worsted. Seventy fo- 
reigners direct the different branches, and the rest are 
natives. Grodno contains nine Catholic churches, and 
two Greek churches. The population consists of 3000 
Christians, exclusive of those engaged in manufactures, 
and 1000 Jews, See Cox’s Travels in Poland, Sc. vol. i. 
p- 220, 223, reat ty gil 
GROINS. In our article Carpentry, Book iii. p. 

522, &c. we have already treated the subject of groins 
at some length. We proposed, under the present head, 
to have investigated the subject of Domes, from which 
we have made a reference ; but we have found it ne- 
cessary to include this subject under that of Roors, to 
which the reader is referred. 

In the article Canpenrry, we have mentioned the 
great improvement in the construction of brick groins, 
rising from rectangular piers, as made by Mr loomee 
Tapper. The following account of this improvement 
has been drawn up for our work, by Mr John Narien. 

Ifa square or rectangular area be covered with two 
vaults, penetrating each other at right angles, and form- 
ing two ridges which cross the area diagonally, and in- 
tersect each other at the common summit of the vaults, 
the arch thus formed is called a groined vault: the pe- 
netrating vaults may be either semicircular, or.semi- 
elliptical, or one of them may be semicircular, and the 
other semi-elliptical. The intersections of the circular 
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or elliptical vaults, forming the ridges or groin angles, 

GRO ~a 

will be ellipses, because every oblique section of a cy- > 
linder or elliptical prism produces an elliptic curve, and — 
the case will be the same when one of the vaults is cir- 
cular and the other elliptical ; for if horizontal lines 
were drawn from points im the’ diameter or chord of the — 
circular vault perpendicularly to that diameter, and fis q 
ting in different points a lime drawn diagonally across ” 
the area, the ordinates drawn up to the ridge or groin 
angle from these points, will be respectively equal to _ 
the ordinates at the corresponding points under the cirs 
cular vault, and consequently their ends will be in the 
periphery of an ellipse. eiqtt 4 \ age 
The four vaults or arches forming the groined vault, 

spring from the angles of four square abutment piers, 
and if the intended vault is to be built of stone, the — 
courses in each arch respectively, are laid the cen- — 
tering in lines parallel to the axis of the arch they com. 
pose, in such a manner that the voussoirs of each arch 
meet the voussoirs of its adjacent arch at the groin | 
angle, where the faces of the angular voussoir in each 
course are wrought in such a manner as to form the — 
curve of the groin, which springs from the angle of a 
pier on which thearches stand. The upper surfaces of 
these angular voussoirs are also wrought, so that on both 
faces. they may coincide with the other stones of the 
same course, by which means these surfaces meet in a 
ridge which is always perpendicular to the curve of the. 

oin angle. When the intended yault is to be built of 
Brick, the internal faces of the brick voussoirs in each 
course are cut away at the groin angle, to receive the 
wedge-like end of a brick in the adjacent arch in the- 
same course, in order to bind the arches together E 
firmly: (See Fig. 1.) But as bricks have nelssliie Pr 
wrought stones, the form of a frustum of a wedge by cet: 
which they may sustain themselves when ied in Fig, 
the shape of an arch, their stability must upon 
the strength of the cement placed between them, which, 
uniting them into one mass, renders a structure of this 
kind a sort of vault hewn out of a rock. ‘ 

From a consideration of the above mentioned méde 
of constructing groined vaults, it will be evident that 
the pressures, both vertical and lateral, of all the arches 
of which they are composed, are resisted and sustained 
by the mutual intersections. of the courses of y 
at the groin angles ; these intersections may be consi- 
dered as squares upon the corners of the piers from. 
which they spring, the side of the square esne.aane) i 
to the thickness of the course of voussoirs, so that > 
diagonal ribs of the vault form as it were two arches,. 
which are kept ina state of equilibration, by the weight 
of the spandrils immediately over them, and serve as 
bases upon which the side arches with. their gto iy 
and all the superincumbent loading, UE ly ; 
hence it will be evident, that if the weight of the arches, 
with their loading over them, were in a constant ratio 
to the weight necessary for keeping the ribs in a state 
of equilibration, the whole vault would be in equilibrio __ 
in all its parts, This, however, cannot be attained in © 
practice, because the distances between the ribs at any 
Batt are never in proportion to the height of the span- 

rils, over the ribs at those parts, and therefore the 
groined vaulting will always in some degree be def ve 
i its equilibration ; besides the disadvantage arising firor 
he whole of the weight falling entirely upon the ribs, 

which receive no support from, the voussoirs of the 
contiguous side arches, whose joints are all oblique 
to the directions of the ribs. We = 

But as groined vaults are absolutely necessary in 
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+ warehouses, and many other buildings, for the purpose 

of giving communication throughout the same in every 
¥ ion, which cannot be ined where waggon- 
head vaults are used; and as there is a great saving 

of materials, resulting from the arches bearing on piers 
_ only instead of ponte walls, it follows, that an im- 
‘provement in their construction, which tends to bring 

_ them nearer to an equality in strength with the wag- 
gon-head vaulting, must be a great acquisition. This 

_ improvement has been lately made by Mr George Tap- 
pen, an architect of London, who, instead of the square 
piers hitherto used, has adopted octangular ones, (by 

_ which a considerable saving of room is mpd) and has 
thrown stout ribs diagonally over the vault whose 
breadths are equal to the sides of the octagons on which 
they stand. The side arches, which in brick-work are set 
four inches back from the face of the ribs, in order to. 
save the trouble and expence of cutting the groin angles, 
are worked into, and rest upon these ribs. By this im- 
proved construction, the ribs form a much. stronger 
support for the weight of the incumbent vault, and the 

ing comparison will shew. 
Since the force of the superincumbent weight has 

_ been found by experience to act chiefly in the direction 
_ of the groins, they require the greatest strength that 

can be given them; at the same time, the side arches 
should be made to throw as little weight as possible 
upon them, particularly about the summit of the vault, 
that their tendency to fracture towards the crown m 
be diminished as much as the nature of the case will 

admit. In the groined vaults hitherto constructed, 
_ where the groins spring from the extreme corners of 

_ the square piers, their section, taken perpendicular to 
their , forms a square, (see a, Fig. 2.) having 

, one of its angles turned towards the centre of the 
curve, and its side equal to the thickness of the arches; 
whereas in the new vault, the section taken in the 
same manner, forms a rectangle equal in breadth to 
the side of an m inscribed in the square pier, 
and of a depth which may exceed that of the old groin 
in any proportion, (see b, Fig. 2.) Now, the strength 
of an arch, in its different 
greatest weight which it is ab to 

curve’s inclination to the horizon, in its various points, 
___and the reciprocal simple ratio of the radius of curva- 

ture in the same points. But since the relative strength 
of arches is to be determined by comparing them in 

_» their weakest parts, (namely the crown,) the strength 
of any arch at the crown will be reciprocally as the 
radius of curvature at that point, since the angle of 

e curve’s inclination to the horizon at that, point is 
ways 0° 0’ ; or reciprocally as the span of the arches 
when the rise of them is the same, their thicknesses be- 
ing supposed equal. From this it will be evident, that 

the strength of the diagonal ribs and groins will be 
_ directly as the areas of their sections, and, distances of 

e centres of gravity from the place where the frac- 
_ ture would end, and reciprocally as the spans of the 
__ arches: that is, if A represent the area of the section, 

_ G the distance of its centre of gravity, and S the span 
ha he arch ; then the strength of one arch to that’ of 

E another will be as os ae 

; ‘Let the side of the square pier be =a; then the thick- 
; ws PIG : i . : 3 

ness necessary for the side arches will be = ~<-, ‘which, 
i) .) q 

f 

523 

loading above, than by the old method, as the follow-- 

porate, is measured by the: 
e to carry on those points: 

without breaking ; that is, it is in a ratio compounded: 
_of the triplicate ratio of the secant of the angle of the 

GRO 
consequently, willbe the side of the sqtute section of Grvins 
the groins in the old arch; its area, therefore, will be 4 

a , P a? Grose. = 7g = As and its half diagonal = 4/556. The -—\— 
distance of the piers being 4.54, the span of the diago- 
nal gtoins will be = “2x (4.5a)' = 6.8644 =S; 

be Sie we have therefore —_— ates e have therefore Arn for the strength of 5 = 

the old groin. 
The side of the square pier remaining still =a in 

the new arch, the breadth of the rib = 4/2a’—~a, 
which is the side of an octagon inscribed within the 
pier, the thickness proper for the rib will be = = then 

2 a wilA =” a Gat and $= 5.3640 4/20"; 
A . 2 aa 

consequently aes =“ 85 — , the strength of the 

new rib. 
If we assume a= 4 feet 8 inches, (the dimensions as- 

signed by Mr Alexander to the piers of the groined 
vaults at the London dock. tobacco warehouses, ) the 
strength of the old groins will be to. that of the new 
ribs as 5.44 to 10.64, which is nearly 2 to 1 in favour 
of the new construction ; and this will be the case while 
the same proportions are preserved, whatever may be 
the extent of the arch. 

If the side arches, with their spandrils, and the 
loading on the floor above, be cut by parallel verti- 
cal planes, (as at S, Fig. 2,) the sections will be to each Piare 
other as their chords ¢d nearly; which being less in the €CLXxxiv. 
new vault than in the old,-on account of the greater fig. 2. 
breadth of the ribs, the weight incumbent on those ribs 
(which always tends to destroy their equilibrium) is 
just so much less in the former than in the. latter, and 
consequently their tendency to fracture is diminished 
in the same proportion. 

It may not be improper to observe, that Dr Hutton 
recommends the stones of the wall, or spandril over the 
extrados of the voussoirs of an arch, to be bonded into 
the stones of the pier, and with one another; because 
the pier will then-carry part of their weight, and there- 
by oppose a greater power of resistance to the thrust of 
the arch, For the same reason, it would be equally 
advisable, in the new method of building groined vaults, 
to carry up at the same time the diagonal ribs, side 
arches, and spandrils, well bonding the whole together 
into one solid mass; which will render vaults built in 
this manner, a valuable acquisition in warehouses and 
other large buildings, where the greatest weights are to 
be sustained. 
GRONINGEN, a town in Holland, and capital of 

the province of the same name. It is intersected by 
the river Hunes, which through it in a northerly 
direction to the sea. The town is large, rich, strong, 
and populous, and is adorned. with many excellent buil 
ings. It is nearly round, and is surrounded with good 
ramparts, a wall, and ditches, and has a citadel, Its 
university was founded in 1614, and endowed with the 
revenues of several monasteries. The harbour can con- 
tain many vessels, which enter it by a canal about nine 
miles from the sea. It carries on a considerable trade 
in butter, horses, and horned cattle. . There are some 
breweries in the town. 
GROSE, Francis,,a celebrated antiquarian, was 

born in 1731, and. .was..the son of a jeweiler at Rich- 
mond, who died in the year 1769, and left his son an 
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independent fortune. He entered into the Surrey mi- 
litia, and was appointed adjutant and paymaster ; and | 

such was his love of dissipation, that he soon squan- 

dered away the fortune which his father had accumu- 

lated. The distress to which he) was now reduced, , 

compelled him to have recourse to his talents ; and ha- 

ving a fine taste for drawing, he began ‘to collect ma- 

terials for his Views of Antiquities in England and 

Wales, a work which he began to publish in numbers 

iu 1773, and which was completed in 1776. Other 

~ two volumes, including Guernsey and Jersey, were com- 

pleted in 1787. The success of this work induced him 

to embark more deeply as. an author. ¢ 

of 1789, he made a tour through Scotland ; and in 
1790, he began to publish, in numbers, his Antiquities 

of Scotland, which were completed in two volumes 

4to. In the year 1791, Mr Grose set outsfor Ireland, 

with the view of collecting materials for an account of 
the antiquities of that country ; but soon after his ar- 
rival at Dublin, he was seized with an apoplectic fit, of 
which he died, on the 6th of May 1791; about the 60th 
year of his age. Mr Grose wasremarkable for his good 
humour, conviviality, and friendship, \ He was eXx-~ 
tremely corpulent, and altogether singular in his ex- 
ternal appearance. - A likeness of him, at full length, 
is given in his Olio, published after his death. ; 

The following isa list of his works: 1. The Antiqui- 
ties of England and Wales, 8'vols. 4to. and $vo, 2. The 
Antiquities of Scotland, 2 vols. 4to.\and 8vo. 3. The 
Antiquities of Ireland, 2 vols. 4to,and'8vo. 4, A Trea-" 
tise on Ancient Armour and Weapons, 4to, 1785. 
5. A Classical Dictionary of the Vulgar Tongue, 8 vols. 
1785. 6. Military Antiquities ; being a History of the 
English Army from the Conquest to the present time, 
2 vols. 4to, 1786, 1788.7. The History of Dover 
Castle, by the Rev. William Daniell, 4to, 1786. 8. A 
Provincial Glossary, with a Collection of local Proverbs 
and popular Superstitions, 8vo, 1788. 9. Rules for 
drawing Caricatures, 8vo, 1788. 10, Supplement to the 
Treatise on Ancient Armour and’ Weapons, 4to, 1789. 
11. A Guide to Health, Beauty, Honour, and Riches ; 
being a collection of humorous Advertisements, point- 
ing out the means to! obtain those blessings; with a’ 
suitable introductory Preface; 8vo.. 12. The Olio ; 
being a Collection of Essays in 8vo, 1798. 
GROTIUS, Hugo, one of the most profound!and 

enlightened scholars, and one of the most remarkable 
men of his age, was born at Delft in the United Ne- 
therlands, on the 10th of April 1583. The name in 
Dutch is De Groot or the Great ; and as it had for many 
ages been the patronymick of one branch of his ances- 
tors, the circumstances which led to its adoption are 
unknown. But few families have: better merited such 
a distinction, if greatness be estimated not by external 
rank and honour, but by those intellectual and moral 
endowments, which far surpass in value all the gifts of 
fortune. The family of Grotius had been illustrious at 
Delft for four centuries, and he himself in the estima- 
tion of his own age and of posterity, pre-eminently 
merited the surname of Great among the great. He 
did not descend, however, in the uninterrupted male 
line from that family ; for it is related, that about the 
year 1430, Dederie De Groot, burgomaster of Delft, 
and a SE enetialiel member of the family, had 
an only child, a daughter named Eremgard, whom he 
left a wealthy heiress. This young lady was sought in 
marriage by Cornelius Cornetz, who sprung from that 
branch of the noble family ‘of Cornetz, which, under 
the Dukes of Burgundy, had emigrated from, France 
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into Holland. The lady favoured his addresses, but 6G 
under this stipulation, that should there be any children = 
of the marriage, they should take the name of her and her 
ancestors, De Grout. The first who, in conformity to 
this agreement, bore hername, was Hugh, eee of 
Dederic, and grandfather of the,subject of this article. ° 
One of the sons of this Hugh was Cornelius De Groot, — 
bom in Delft in 1544. After acquiring much lesening 
at his native place, he cuted his studies, pairs A | 
and mathematical, wit! eat ardour at Louvain and 
Paris. He delighted in the philosophy of Plato. He” ~_ 
then applied himself to the civil law at Orleans, did 
on his return to’ Delft, betook himself to the bar, and — 
afterwards filled several’ important offices. In 1575 he 
was appointed professor of philosophy in the univer- 
sity of Leyden, which dates its origin from about that 
time, and which has since been so celebrated in the 
republic of letters. He afterwards taught the civil law 
in that ire and evinced his preference for the 
quiet pursuits of learning, by refusing a seat in the 
great council of the States, though that appointment 
was ‘repea' pressed on his acceptance. He died 
without issue in 1601. Hugh De Groot had another 
son, John, who also studied law. He was appointed _ 
burgomaster of Delft, and afterwards curator of the - 
university of Leyden. He was an elegant scholar and ° 
a poet. But’ his chief claim to the sp tes hs 
posterity is, that he was the father of our Hugo ; 
tius, to whom it is now proper to direct our attention, ' 

‘This illustrious man was born, as we already stated, 
at Delft in 1583. His mother’s name was Alide Over- 
schie, and the family to which she belonged was of | 
some note. Endued by nature with admirable talents, 
he enjoyed from his infancy the advantage of an ex 
cellent education. When he was only seven years of 
age, he was placed under'the tuition of masters, with 
whom he made such extraordinary progress, that be- 
fore he had completed his ninth year he compo 
verses which obtained the approbation of ‘the learned. 
At twelve he was so great a proficient in the know-' 
ledge of the classics, and of belles lettres, that he was 
qualified to pursue his studies at the university. He 
was accordingly sent in 1595 from Delft to Leyden,’ 
where he spent three years in the study of mathema- 
tics, philosophy, theology, and law, and excelled in the’ 
knowledge of each of these sciences. He was only 
fifteen years old when he wrote a commen on a 
very difficult Latin poet, Marcianus Capella. The ce« 
lebrated statesman, John Barnevelt, attorney-general 
of the republic of Holland, having been, in 1598, ap- 
pointed ambassador to France, the young Grotius acs 
companied him thither. Henry the Fourth, who then 
reigned in France, gave him most gratifying marks of 
his esteem.. The monarch p ted him ha gold 
chain, and a portrait of himself; and itis said that he _ 
was so highly pleased with such attention, that he 
caused his own portrait to be engraved, adorned with 
these tokens of royal favour. hile he remained in. 
France, he obtained the degree of Doctor of Law at 
the early age of sixteen. Felis os 

On his return to Holland, Grotius, in ‘compliance 
with his father’s desite, entered on the sees hed - 
law; and at the age of seventeen, he began to’ plead _ 
with distinguished ability and success. He retained’ 
his fondness, however, for classieal and literary pur- 
suits, and continued to prosecute his general studies 
with ardour in those interyals of leisure ! uve which, his la- 
borious profession ‘allowed, and which supplied the 
place of recreation, chiefly: by’ affording a change of — 

4 ; 
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loyment. When he was in his 24th year, he was 
pinted attorney-general of Holland, Zealand, and 

st Friezland, and filled his high office with such 
talents 7 integrity, that the salary attached to it was 

ented. 
In 1613 he removed to Rotterdam, to in the 
duty of pensionary, or chief magistrate of that city, as 
successor of the deceased Elias Barnevelt, bro- 
ther of John, his early patron and friend. At this time, 
religious contro ran high in the United Provinces 
between the Calvinists, or Gomarists as they have been 
called, from Francis Gomar of Bruges, and the Armeni- 
ans, especially with respect to grace and predestination. 
Grotius, amidst the heat of the contending parties, con- 
ducted himself with such prudence and moderation, as 
to retain for a considerable time the respect of both. 
He was also admitted into the assembly of the states of 
Holland ; and as he had written in defence of the right 
of the Dutch to trade with India, he was sent to Eng- 
land, to adjust the differences which had arisen between 
the merchants of the two countries. He succeeded in 
the object of his mission, and received marks of regard 
from James I. At his return home, he found the Uni- 
ted Provinces divided and distracted by quarrels about 
religion ; and while he had the affliction to see that true 
patriot and able politician John Barnevelt sacrificed to 
a faction, under the pretence of treason and heresy, to 
“gratify its own ambitious Projects, Grotius himself most 
narrowly escaped sharing his melancholy fate. Barne- 
velt was tried by twenty-six commissioners deputed 
from the Seven Provinces, and, in terms of the sentence 
of this cruel tribunal, was beheaded in 1619. Grotius, 
who had been warmly attached to him, and who was 
suspected, by the bigots of the day, of favouring the 

- Armenians, was involved in his disgrace. Heé was ar- 
rested in August 1618, and in May following was con- 
demned to perpetual imprisonment, and to have all his 
property confiscated. He was strictly confined in the 
nud of Louvestein, near Gorcum. ‘ Here he remain- 
ed,” says Dumourier, “without any other consolation 
than the company of his wife, and of books which his 
friends were permitted to send to him. A large trunk 
was usually sent filled with books, which he returned 
after Having devoured them, (apres les avoir pure) 
and it was during this imprisonment that he translat 
Stobceus. But his confinement lasted only about two 
years, as he was happily delivered from it by the ad- 
dress of his wife, Mary Reygelsberg.* She mite Te- 
marked, that his guards (tired with frequently searchin 
the great chest filled with linen or books, that ee 
between the prison and Goreum) allowed it at length 
to be transmitted without opening it, advised her hus- 
band to place himself in it, after having made holes 
with a wimble in the part of it over his face, to allow 
him to breathe. He entered into the scheme, and was 
thus carried to the house of one of his friends at Gor- 
cum, whence he went to Antwerp by the ordinary con- 
veyance, after having passed through the market-place 
at. Gorcum, disguised as a mason with a rule in his 
hand, His wife, who had so dexterously managed the 
affair, pretended that Her husband was much indisposed, 
in order to afford time for his escape; but when she 

' supposed him to be in a place of safety, se told the 
guards that the bird was flown. It was at first intend- 
ed to prosecute her, with a view of having her confined 
in her husband’s stead ; but she was liberated by a ma- 
jority of votes, and slie was universally praised for hav- 
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ing restored her husband to freedom. This took place Grotius. 

Dumourier Memoires de Hollande. —\v™@ 
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in March 1621,” 
Grotius thus happily delivered, secretly left Antwerp 
in the following month, and repaired to France, where 
he experienced powerful protection, and was introda- 
ced to Louis XIII. who bestowed on him a pension of 
3000° livres, which he enjoyed for about ten years. 
Prince Maurice, the enemy of Barnevelt, and persecu- 
tor of Grotius, died in 1625 ; and it is a circumstance 
highly honourable to Grotius, that in his History of the 
Netherlands, from the departure of Philip II. till 1608, 
which was not published till after the author's death, 
he relates the splendid achievements of this prince with 
the utmost fidelity, and without alluding to the harsh 
treatment which he had suffered from him. The bro- 
ther of Maurice, Prince Henry Frederic, entertained 
the most friendly disposition towards Grotius, and would 

dly have recalled him, but was deterred by the jea- 
ousy of his political opponents, which still existed with 
unabated force. 
Many attempts were in the mean time made, but,’ 

happily for the best interests of learning and humanity, 
without success, to excite prejudice against him in the 
breast of his powerful protector Louis. That prince 
was not to be influenced by such unworthy efforts ; but, 
on the contrary, his respect for Grotius increased, b 
observing the unabated love which the illustrious exi 
bore towards his ungrateful country. He employed 
much of his time while in France in reading aid com- 
position, and increased the resentment of his eriemies 
who then prevailed in Holland, by his admirable de- 
fence of the deposed magistrates. 

In 1631, his pension from the French court was with- 
drawn, whether from motives of public economy, or 
from ministerial pique, or from what other cause, can- 
not be ascertained. He soon after ventured to return 
to Holland, confiding in the friendship of Prince Hen- 
ry Frederic. But, through the malice of his enemies, 
he was condemned anew to perpetual exile. Findin 
himself cruelly compelled to leave his native land, whi 
he still fondly loved, he repaired to Hamburgh, where 
he received the most gratifying offers of protection from 
the kings of Denmark, Poland, and Spain, aecompa- 
nied with solicitations from each, that he would attach 
himself to his court. He preferred, however, the pa- 
tronage of Gustavus Adolphus, king of Sweden, whose 
death, in 1632, obliged him for some time to remain 
unemployed in Hamburgh. Queen Christina fulfilled’ 
the wishes’ and intentions of her predecessor ; and in 
1634, appointed Grotius one of her counsellors. She 
soon after nominated him’ to be her ambassador at the 
court of France. This new diplomatic appointment 
displeased Cardinal Richelieu, then prime minister of 
Louis XIII. and he used his influence with Oxenstern, 
the chancellor of Sweden, to have him recalled. Gro- 
tius, who had remained in retirement at St Denis till 
the ulterior pleasure of the Swedish court should be 
known, made his formal into Paris as Swedish 
ambassador in March 1635. After having spent eleven 
years in France, he was, in consequence of his own re- 
quest, reealled, and having occasion to pass through 
Holland in his way to Sweden, he was received at 
Amsterdam’ with every mark of respect and honour ; 
for many of his enemies had retired, or were dead, and 
several of his friends were restored to offices of public 
trust. The account which he gave to the Queen of 
Sweden of the affairs connected with his embassy, pro- 

_ * Dumourier writes ber natne Reygelsberg, as in the text} but in a marginal note in Bayle’s Dictionary, she is called Reygersbergen. 
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Grotius. ved highly satisfactory; and anxious as he was to retire 
“~" from public life, she would have gladly retained him in 

her councils; but the jealousies of her courtiers indu= 
cing him to persist in his desire, she at length consent- 

ed. She made him, when on the eve of his departure, 
a-pfesent of twelve thousand rix-dollars. Stress of 
weather driving the vessel in which he emBarked for 
Holland upon the coast of Pomerania, he was put ashore 
in a bad state of health, intending to finish his journey 
by land. _ He was unable to proceed farther than Ros- 
tock. Calumnies, with regard to the soundness of the 
religious principles of Grotius, and the state of his mind 
at his death, were. officiously published’ by his enemies ; 
but they are satisfactorily confuted by John Questorpius, 
professor of theology, and minister of Rostock. This 
learned and pious man wrote.a letter, which is still extant, 
_giving a pleasing account of the chearful resignation and 
Christian piety by which the close of his valuable life was 
characterized. He expired at Rostock, on the 28th of 
August 1645, inthe 63d year of his age. The remains 
-of this.great and good man were embalmed, and re- 
moved to Delft, where they were committed to the se- 
pulchre of his ancestors. His wife appears to have sur- 
vived him. He left three sons anda daughter. The 
eldest son Cornelius, who, wrote elegant Latin verses, 
was for some time employed by Oxenstern in Sweden, 
The second, Dederic, was aide-de-camp to Duke Ber- 
nard of Weimar, and was assassinated in a tavern by 
his valet. The youngest, Peter, was appointed by the 
Elector Palatine to be his resident with the states ge- 
neral ; and, by the favour of the De Wits, he was made 
pensionary of Amsterdam. After having been em- 
ployed in. different political.embassies.for Holland, he 
was tried for alleged offences against the state, and was 
acquitted, .He died in retirement at the age of seven- 
ty. Cornelia, the daughter of Grotius, was married to 
M. de Mouthas, who served with eclat in Holland; 
but being involved in the fall of the De Wits, he quit- 
ted that country in 1672. 

The multitude of works which Grotius left .behind 
him on various subjects, prove him to have been ansuni- 
versal and profound scholar, and a man.of the most in- 
defatigable industry. It is not without astonishment 
that we contemplate the literary labours.of one, whose 
private misfortunes and public duties might have been 
supposed to leave him little inclination, and less leisure, 
for the calm pursuits of philosophy and science. His 
mind was amply stored with the treasures of ancient 
and modern learning, and his excellent memory ena- 
bled him to retain and em loy, as occasion might re- 
quire, the knowledge which he derived from his books. 
It is indeed related of him by Borreman, in proof of 
his wonderful memory, though we must be permitted 
to doubt the accuracy of the anecdote, that Grotius-ha- 
ving been present at the review of a regiment, recol- 
lected the name of every individual belonging to it. 

It would be tedious to give a catalogue of the works 
which are known to have proceeded from his pen, most 
of which were published during the life of the author, 
as they amount to seventy-four or seventy-five. As 
his writings, however, exercised a powerful influence, 
not only over his contemporaries, but. have continued, 
and still continue, to influence the policy of nations, 
and the opinions of scholars and Wulosanbers through- 
ont the civilized world, we shall mention the names of 
some of the most remarkable, and add a tew occasional 
reflections on their value, Considering him, then, as 
an author, we may, for the sake of arrangement, notice 
some of those compositions which exhibit him respec~ 
tively as a scholar and poet, a patriot, a philosopher, a 
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hilanthropist, and a theologian.’ Itis to be premised, 

that his inet were patierall paar in the Patin Jan- 
guage, which in his time, and for ages after, formed 
the chief medium of communication among the learned 
of all the countries of Europe. ' F , 

In viewing Grotius as a scholar and a poet, we may 
mention the following works : 

1, Pocmata nonnulla, seu Characteris Pontificis Ros _ 
mani, &e, &e. 4to, 1599. ; 

2. Marciani, M. F. Capellee Satyricon, seu de Nup- 
tiis Philologia et Mercurii, libri duo emendali et notis ile 
lustrati, 8vo, 1600. This learned publication, from so. 
young an author as Grotius, was among the first things _ 
that brought him into notice, and gave a most auspi« 
cious promise of his future greatness, te 

8. Miérabilium anni 1600, que Belgas spectant, &e.; a 
poem in 4to. 

4. Adamus Exul, tragedia, 8vo, 1601. This work 
was printed when the author was only eighteen, and 
about seven years before the birth of Milton, Whether 
or not this tragedy may have suggested the idea of 
Paradise Lost, or Me far he, Milton, may have availed 
himself of it, we have not at present the means of as- 
certaining. But the choice of this subject by two such 
eminent contemporaries, is an interesting coincidence 
in the history of literature. 

5. Christus paliens, trageedia, 8vo, 1608. This tra- 
gedy was translated inte English by George Sandys, 
with notes, in 1640. A German writer used it as a 
model for the illustration of the rules of tragedy ; and — 
Curpzovius, Professor of Poetry at Wittemberg, made 
it the theme of some of his lectures, F 

6. Commendatio Annult, (a poem) 4to, 1609. 7. Lu« 
cant Pharsalia, cum notis, 4to, 1014. 8. Ewxerpia ex 
Tragediis et Comediis Grecis, &c. ; 

In the biographical sketch, we have had occasion to | 
mention the ardent love of country which characterized 
Grotius, amidst all the sufferings and varieties of his” 
life ; and we noticed two of his works relating to his na-— 
tive land, the one of a historical, the other of a commers _ 
cial nature. The title of the latter of these, and of the 
answer toit, are curious, and particularly when we con- 
sider them in connection with the political events 
and speculations which have marked the close of the 
eighteenth, and the opening of the nineteenth cen-_ 
tury, both on this and the other side of the Atian- 
tic. It, is called Mare Laberum, seu de jure qued Ba- 
tavis competit, aut Indica commercia, 8vo, 1609. It was 
at first printed anonymously, was then translated into 
Dutch, and passed through many editions. After the 
lapse of some years it was answered by John Seldon, 
in a composition entitled Mare clausum, seu de domi« 
nio maris, Lond. 1635. To this attack, Grotius, in so 
far as we have been able to discover, made no reply. 
Grotius published in 4to, A. D. 1610, his work De An- 
tiquitate. Rerpublice Batavia. Also, a Discourse 
nounced in the Senate of Amsterdam, upon the views 
of the States of Holland respecting the Reformed Re« 
ligion. In the Dutch language, 4to, 1616. : 

But it behoves us now to speak of the great work 
upon which the fame of Grotius chiefly rests, which 
exhibits him as a citizen of the world, and which forms — 
the beginning of a great era in the history of political _ 
philosophy. The work to which we allude was writ- 
ten in France, at the instigation of his friend Peires- 
kius, and printed at Paris, in 4to, in 1625, entitled De 
Jure Belli et Pacis. The President Jean Jacques de 
Mesmes gave him the use of his country house Balag- - 
ni, that he might have leisure and retirement for the 
composition of this work, The author dedicated it 
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XIII. and he quickly attained by it a splendid 

of popularity and fame. It was revised and im- 
by Grotius, and translated into many em a 
this title he has attempted to give a complete 

‘system of’ natural law, and to evolve from the mass of 
ees, and lar statutes, which constituted 

chief study of the lawyers of his time, many of those 
general maxims which should enter into the principles 
_of legislation, and regulate inter-national transactions, 
as well as to point out their foundation and sanctions 
in the nature of man, and in the constitution of human 
society. His work partakes, in some respects, of the 
prejudices of the age in which it was written, and, par- 
ticularly, of an overstrained reverence for the institu- 
tions oF the Roman law. It is also overloaded with 

otations and authorities from classical writers, from 
the Mosaic law, from other parts of scripture, and from 
various writers sacred and profane, by which the mind 
of the reader is often perplexed rather than enlighten- 
ed; and the diffuseness of the notes forms a curious 
contrast to the brevity and obscurity of the text. Puf- 
fendorff, for whom a professorship was formed at Hei- 
delberg, for the express purpose of extending the 
know] of the doctrines of Grotius, is deemed the 
most eminent of his disciples and commentators. These 
doctrines have been since taught almost to our own 
day, in the most celebrated universities of Europe, and, 
in the opinion of respectable judges, form the founda- 
tion of the ethical and political philosophy of the pre- 
sent times. Bayle has justly remarked, that Grotius 
must be deemed particularly fortunate as an author ; 
and that, fifty years after his death, this work obtained 
for him an honour, which was not bestowed upon the 
ancients till after many ages, namely, that he appeared 
in it cum commentariis variorum. 
» We have space only farther tomention, that, besides 
several treatises connected with religion and the con- 
troversies of the day, Grotius distinguished himself by 
a popular and a philosophical work in defence of Chris- 
tianity. The first of these was entitled, Proofs of the 

- True Religion. It was written in Dutch verse, with 
the benevolent designs of furnishing innocent and use- 

~ ful employment to the minds of his sea-faring country- 
men in long and tedious voyages; and enabling 
them to maintain their stedfastness in their own faith, 
and, as opportunities might occur, to explain and re- 
commend it to the foreigners with whom they might 
have intercourse. The other work to which we have 
alluded, is the celebrated treatise De Veritate Religio- 
uis Christiane, which was published at Paris in 1639, 
and dedicated to his friend Bignonius. The plan of 
‘this work is comprehensive, the style frequently ob- 
scure, and the notes unnecessarily copious and minute. 
Yet, as it was among the first works of the kind which 
were published, and as it contained much new and excel- 
lent t and illustration, it has been translated into 
all the European languages, referred to in most works on 
the same subject, and preserves its estimation as a stand- 
ard work on theology at the present day. (/) 
~ GROTTO, is a subterraneous fissure or opening in 
the earth, generally adorned by calcareous incrusta- 
tions, which produce a brilliant effect when illuminated 
by torches. 
_ Mountainous and volcanic countries, or those regions 
which are partitioned into many islands, more frequent- 
ly exhibit grottos, caverns, or fissures, than low or level 
grounds. ‘They are also common in places subject to 
earthquakes, and liave the greatest extent and intricacy 
in countries where huge masses of limestone abound. 
- The most celebrated grotto for beauty, size, and 
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magnificence, is that of Awriranos, an island of the Me- Grotls, 
diterranean, already described in the previous part of -"\—— 
this work; and that which is reputed next to it is of Cfo“ of 
recent discovery in the island of Skye, among the He- xa 
brides of Scotland, It had been long known to. the 
islanders, that the mouth of a cavern called Slochd Al. 
triman, or’ the Nursling Cave, ed among the cliffs 
overhanging the sea on the por rt shore, and that 
a particular tradition was annexed to its history. But 
none ventured to: explore its recesses, until, in the 
year 1808, the masculine intrepidity of a lady, Mrs 
Gillespie, exposed to more timid adventurers what has 
been called one of the most remarkable phenomena; 
which exists in the structure of the earth. 

This cave comes under the particular description of Grotto in 
a grotto; for, it may be observed, that a cave and a ca- the istand’ 
vern, between which some authors»even make a dis~ f Skye. 
tinction, p' ly implies:a subterraneous vacuity with. 
out inerustations. The land above Slochd Altriman is 
of moderate height; but, from the shore consisting en- 
tirely of perpendicular rocks, the entrance can be reach- 
ed on foot only at low water, and then with particular 
difficulty. When the tide is up, however, a boat can 
easily approach it, unless the wind should render such 
an attempt dangerous from sunken rocks, and dislocas 
tions of stony masses from the cliffs. The grand ac- 
cess to the cave is formed by two immense walls of 
free stone, separated thirty feet asunder, rising above 
100 feet in perpendicular height, and stretching out in 
a straight line from the shore. Here the tide flows 
in about 400 feet; but, at low water, the bottom is 
rough, and covered with slippery weeds. These ob- 
structions being surmounted, a magnificent rugged 
arch, of a Gothic form, is presented to the spectator; 
and on one side an inferior cave with many lateral cre« 
vices. ‘his great aperture is embellished with innu« 
merable dark green stalactites of various sizes ; some 
descending to the ground, and forming pillars over- 
grown with moss, which, with the intermixture of vi- 
vid foliage, brown heath, and wild flowers, produces 
an interesting combination. Close to the entrance of 
perce there is, as it were cut out of the stone, a 
small fountain of pure water, surrounded by rocky pil- 
lars, and the water collected in the cistern is derived 
from the exudation of the rock above. A passage 
about nine feet broad, and from fifteen to twenty im 
height, conducts the visitor almost on a perfect level for 
twenty yards, when a steep ascent for 55 feet leads up 
a bank of earth, sand, and small broken whinstone, 
another acclivity now commences, more difficult to 
overcome, of irregular surface, resembling a solid cas+ 
cade, or frozen snow, and sparkling woke crystalliza- 
tions. Advancing a few yards, the principal entrance 
to the interior grotto is gained, eight feet broad, and 
twelve in height, csivenpelt white as marble, and vari- 
ously decorated with beautiful incrustations, Thousands 
of icicles of pure white spar are suspended from the 
roof like the festoons of a curtain, giving the whole a 
finished ap ce. The breadth, on proceeding still 
farther, ore to ten feet, and the height to forty, 
while the white marble spar continues rough and un- 
even ; and it is only after traversing thirty-five feet of 
this gallery, that the proper excavation, which has been 
denominated the Spar Cave, is reached. It consists.of 
a circular vacuity about twenty feet in diameter, with 
a lofty roof, and a pool at the bottom, contained in a 
marble cistern, But the whole is said to exhibit the 
most brilliant spectacle which imagination can conceives 
The sparry concretions are innumerable, and in every 
variety of form; while the lights, by which the spectas 
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tor’ examines them, are reflected from a’ thousand glit- 
tering points. Many ofthe surrounding objects, form- 
ed by the calcareous depositions, are compared to ani- 

* mate and inanimate substances of various descriptions. 
To the right is the resemblance of a monk, as if kneel- 
ing on a cushion, with uplifted hands, and large as life. 
Behind it appear several semblances of busts ; and at a 
distance are seen the images of various animals, together 
with an exact representation of a fleece. But among the 
whole, the monk excites the greatest attention. The 
head is bare, after the monastic fashion ; the face is sup+ 
posed to be distinct ; the shoulders are in just propor- 
tion; and the drapery of the robe enveloping the body 
is alike beautiful and correct. Figures of vegetables are 
every where formed ; and numerous columns, some ap- 
parently supported by distorted beings, seem to sustain 
the roof, which resembles a pure white cloud suspended 
in the air. Portions of it; however, descend in stalac- 
tites ; which, together with the crystals in the interstices 
of the columns, emit fine coruscations from the lights 
below. 

Another rugged declivity, similar to that which con- 
dacted the spectator to the cave, leads down tothe pool, 
which is sixty-five feet in circuit, five feet deep, and of 
cooler temperature than the externalatmosphere. It re- 
sembles a large marble bath of pellucid water, the bot- 
tom and sides being of the purest white. It occupies 
so much of the base of the grotto, that a person can- 
not walk round it. On its margin the spectator finds 
himself standing in a magnificent apartment, Mer 

l .consisting of the most brilliant spar glittering on 
sides, and emitting myriads:of rays, which are reflected 
from the bottom of the pool. In some grottos and ca- 
verns of other countries, there is a constant supply of 
water; which is generally discharged by a stream run- 
ning towards the entrance ; but here there is no visible 
outlet, and the quantity of water in this reservoir is 
not observed to decrease. Crossing the pool on a 
plank, a gallery of _ height, but only three feet 
wide, is found, which leads to farther passages imper- 
fectly explored. Its entrance is formed by two large 
columns of pure spar; that on the left of rustic con- 
formation, six feet in circumference, and sixteen high; 
but that on the right rather resembles a work of art. 
It is of more surprising structure, and more elegant 
“p ance, than any of the figures which the spar of 

1s grotto has assumed. The shaft is twenty feet in 
~ length, nearly cylindrical, and its thickness in general 

about two feet and a half. It stands on a regular cir- 
cular base rising from the floor, and projecting about 
twelve inches round its. circumference. A series of 
sections seems to constitute the whole column, eaclt 
twenty-two inches in length, and divisible into two 
distinct portions; the upper one being a crystallized 
mass of stalactites, while, inits general aspect, the under 
part resembles the foliated carvings of the Corinthian 
or Composite capital inverted. On more minute inspec- 
tion, this division is found to display the most methodi- 
cal arrangement of structure, inthe formation and in- 
sertion of the foliage of sparry concretion ; and the in- 
terstices of the leaves are of such dimensions, as to ad« 
mit of complete inspection of the interior of the co- 
lumn, which proves a combination of the same foliated 
incrustations as the exterior. Passing by these pillars, 
the width of the gallery is somewhat enlarged, the sides 
still exposing elegant and numberless crystals, emitting 
a dazzling lustre. The floor also is of’ white marble, 
but of more singular conformation than in any other 
part of the cavity. Part of it rising from the rest re- 
sembles a piece of lace, and consists of many  concres 
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other isfquite smooth, and ,¢ tions on one side, while the 

entirely covered with shining ery 
interstices of which are full of water... These beautiful 
productions abruptly cease at the distance of about 250 
feet from the mouth of the cave, and the bare black — 
rock is exposed. Although farther recesses exist, they 
have not yet been explored. hue tho 4eee 

Several singularities re, this remarkable grotto 
being peculiarly interesting, ought not to be overlooked, 
Its formation is concluded to have resulted from the 
separation of immense dykes of whinstone, while frees 
stone constitutes both the floor and the roof. Al+ 
though no considerable stratum. of limestone is seen in 
the neighbourhood, there is a prodigious accumulation 
of spar entirely calcareous within, The erystallizas 
tions are of the most complete kind, free from every im 
perfection, and white and beautiful. Water is 
exuding from the whole roof; and it is likewise uni- 
versally suffused over the incrusted surface of the 
spar, which is alwaysmoist tothe touch, But this hu- 
midity augments the brilliancy of the coruscations, and — 
is the source of the water contained in the marble cis- 
tern. The endless’ variety in which the sparry incrusta+ 
tions appear, is one of the greatest ornaments of the 
grotto ; and the infinite combinations and modifications 
of it are alike brilliant and interesting. Sometimes 
it is disposed in foliage or flowers; sometimes in 
busts or columns; and the interior, of tubulated sta- 
lactites, is studded with innumerable crystals con- 
verging towards the centre. It may seem idle to speak 
of traditions of the ninth century, but we shall only 
observe in illustration of the name Slochd Aliriman or 
the Nursling Cave, thatit is said to have afforded refi 
to a youthful female, who had become the victim of a 
feud which estranged the parents of her and her lovér, 
the young chief of Colonsay. Separated from him, she 
was delivered of a son, who was carried to Slochd Altri= 
man, whither his. mother retired to nurse his infancy; 
and thence the name of Nursling Cave. , 

On the 17th of March 1775, the Rev. 

ions, the waved “== 
the is by 

Mr Newns Penp 
ham, a young clergyman of Bristol cathedral, ac- Hole. 
eompanied’ by a gentleman and two ladies, went to 
visit a chasm in the ground called Penpark Hole, 
about three miles from that city. Wishing to sound 
its depth with a line, he advanced a short way into 
the upper part of the opening declivity, which is 
not steep, in order to give it a freer cast, and, for 
greater security, held by the twig of a tree, ing 
across the chasm, Unhappily, in accomplishing this, 
his feet slipped, owingto the humidity of the 
he was precipitated headlong into a frightful abyss, be« 
fore the eyes of his terrified companions. An accident 
so distressing, gave birth to many speculations oe 
ing the caverns where it had hap > parti y 
as the body of the sufferer was long the object of a 
fruitless search ; but at last some hardy adventurers 
having resolved on descending, discovered a great ace 
cumulation of water at the bottom, and a stone thrown 
down being interrupted in its falt, disclosed the spot 
where the body still floated, 39 days after the catastro= 
phe. It is difficult to explain the’ figure of this, 
or indeed of any other cavern, without drawings ; there= 
fore we shall briefly observe, that the access to Pens 
park Hole is by two separate chasms in the groand, 
leading by a declivity to the interior, After passing 
different lateral vacuities, one of which has a spacious 
vaulted roof, the adventurer reaches'the most extensive 
recess, branching into an oblong irr space, 225 
feet long, by 123 in width. Below it are other re- 
cesses, and the bottom of the whole, which, if we 



Understand the description, Ye moré ‘than 200 
the surface of the earth, is covered with 

ing in depth from 6 to 50 feet, but clear, 

subterraneous communication M ncalye a the external 
mouths is extremely narrow, and was first explored by 
Mr White, a Se eniveyce. who, with rch hazard 
and crm forced his way through, by crawling on 

i . , But even now, should a stone be he an 
in the undertaking, the adventurer would inevitably be 
buried alive. Penpark Hole was visited in 1669 by 
Captain Sturmey, and in 1682 by Captain Collins. The 
former was accompanied by a miner, who, penetrating 
one of the galleries to a considerable distance, exclaim- 
ed that he had found a rich mine ; but his joy was sud- 

’ denly converted to astonishment, for he returned af- 
frighted by the sight, as he said, of an evil spirit. No 
inducement could prevail on him to revisit the place, 
and Captain Sturmey himself sickened four days af- 
ter and died. In consequence of the accident above 
related, it was more particularly examined by several 

individuals ; but more minutely by Mr Catcott and 
Mr White, the latter of whom has drawn a section of it. 

ire Great Britain abounds with caverns, and especially 
the county of Derby. Here there are no less than 28 
of some celebrity, and some of lesser note. Several 
have already been alluded to in our notice of that coun- 
ty, as that stupendous recess now converted from a 
rude and coarse appellation, to the Devil’s Cave, or 
Peak Cavern, Elden Hole, and Poole’s Hole, whence we 

__ ,shall restrict our observations to an abstract of Sir 
Mile Richard Sullivan’s adventure in the Three Mile Cavern. 

or This is an immense vacuity that has partly been effect- 
ed by art, and which receives its name from its sup- 

extent. The descent is accomplished with much 
ifficulty for 420 feet, and introduces the spectator to 

two or three lofty caverns, beautifully enamelled with 
. © Penetrating still farther,” Sir Richard says, 

« we forced our way with infinite struggles, through a 
narrow between two rocks, and thence getting on 
our hands and knees, were, for the full distance of a 
mile, obliged to crawl without ever daring to lift up 
our heads, the e being both low and craggy ; and 
as it was likewise filled with mud, dirt, and a multitude 
of bits of rock, our progress was painful indeed ; we 
still, however, h for something better. On we 
eecordingly proceeded, till a dreadful noise rumbling 
along the horrible crevices of the cave, gave us to un- 
derstand we were near ariver. To this then we hur- 
ried ; but description is madequate to any thing like a 
representation of the scene; a vast ocean seemed roar- 
ing in upon us; in some places bursting with incon- 

—— 

pre neers Gene = vent.”?. It appears that this subterraneous stream is 
, and has a long course ; but whether it is absorbed 
e earth, or finds a passage to the surface, is not 

lained. After having eva many dangers 
and difficulties, not unattended with personal injury, 
the author concludes his narrative in these words: 
« Altogether the depth we had descended was ,about 
140 fathoms, or 980 feet, and the length about three 
miles, according, to the miners calculation, Neither at 
this distance were we at the end; a passage still con- 
tinued ; but so filled with water, and so full of peril, 
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ceivable impetuosity ; and at others falling through” 
dreadful chasms, burst into shaggy forms to give it’ 
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that the miners thems¢lves were averse to further trial.” — Grotts. 
Possibly the number and size of British grottos and cas =~” 
verns, exceed those within the same bounds of any 
other country with which we are acquainted ; nor are 
we aware that any spacious recess, (with the excep- 
tion of the cave in Kentucky,) opening directly from 

the earth, has been penetrated 2250 teet, as the De- 
vil’s Cave of Derbyshire. 

In the limestone country of Virginia in North Ame- M*tison’s 
ri¢a, are several caverns of some extent, among which “Y~ 
the most celebrated is Madison's cave on the north side 
of the Blue Ridge. Its entrance is about two-thirds 
high in a moderately elevated hill, into which it ex- 
tends about 300 feet, branching out into subordinate ca- 
verns, sometimes ascending a Tittle, but more generally 
descending, and at length terminates at different places 
in two basons of water of unknown dimensions, that 
are never turbid. The vault of this cave is of solid 
limestone, from 20 to 40 or 50 feet high, through which 
water ee. percolates ; and trickling down its 
sides, has. incrusted them with elegant drapery, or 
he ge from the top, generates conical stalactites, 
both above and below. } 

Anbther cave, about 8 or 9 miles long, and with many ached 
branches, has lately been discovered in Kentucky. It catedy, 
is covered with stalactites; and a very remarkable 
mummy was found within it at a considerable distance 
from its mouth. See Kentucky, where we propose to 
give a full account of this interesting cavern. 

Besides those curious excavations on the western Grottos in 
coast.of the Indian peninsula, some interesting caverns ™4i® 
occur in that se range of mountains, which, traver- 
sing Cochin China, penetrates the neighbouring coun- 
tries. The inhabitants retreat thither, or conceal their 
effects in them during the time of war, and they are 
also kept concealed to avoid the expensive visits of the 
great men of the country. A naturalist, the late his- 
torian of these regions affirms, would here find ample 
scope for observation ; the caverns are full of ifac« 
tions and crystallizations of various colours: immense 
halls are formed, wherein may be seen the resemblance 
of altars or thrones; and quantities of fruits ap 
ready to drop from their trees. One most remarkable 
grotto traverses a mountain throughout: its entrance 
and its exit being terminated by two fertile plains. 
The bottom is covered with water, which may be navi- 
gated by vessels ; and the roof, which is very pe in 
some places, decreases elsewhere to 8 or 10 feet. There 
is another in the same chain of mountains of vast ex 
tent, but abounding in deleterious exhalations ; and the 
water of a canal covering its ‘bottom, is dangerous to 
be drank. No one has hitherto ventured to explore 
its most distant extremities. ' 

In various parts of Italy, we find several famous Grottos in 
grottes, though less celebrated for their extent than !#y- 
rom some other peculiarities; and although known by 
the name of grottos, no crystallizations are seen in some 
of them. In Naples there is a spacious cavity, called 
Grotto dei Funaioli, or the Rope Makers Grotto, because 
its entrance has long been devoted to this useful pur- 

e. The roof exhibits a rent, said to be the effects of 
ightning, and in other respects presents a menacing 
but imposing aspect, though the inhabitants carry on ° 
their operations in the most perfect confidence. 

The grotto of Pausilippo near Naples, is a great ex- 
cavation, partly artificial, penetrating the mountain of 
that name 2316 feet. It is 89 feet high in the most 
lofty part, 24 where lowest, and about 22 in breadth, 
traversing volcanic tufa. The date of its formation is 
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unknown; but in modern times, Don John of Arragon, 

Viceroy of Naples, and Peter of Toledo, under Charles V. 

brought it to its present state, and now it serves for 
an ordinary, ocatl disagreeable road from the city, 

with a glimmering light from two apertures above. 
In the side of a hill, beside the lake Agnano, in Italy, 

there is an artificial excavation, unskilfully executed, 
called the Grotto del Cane. It is of limited dimensions, 
being only twelve feet deep, four broad, and nine in 
height at the entrance, but always decreasing as it re- 
cedes. The celebrity of this grotto, which has long 

been known, is owing to pestilential exhalations arising 
from the earth; and it) receives its name from the ani- 
mal which is usually selected to demonstrate their pre- 
sence. If adog be brought within the sphere of the de- 
leterious vapour, which remains within eighteen inches 
of the surface, its respiration immediately becomes af- 
fected—the abdomen contracts—the eyes are fixed— 
and the tongue, now of a livid hue, hangs out during 
the first minute, while, in the next, the animal is to- 
tally deprived of motion. Death would inevitably fol- 
low, but, on being speedily withdrawn, the lungs re- 
sume their play, and the creature gradually recovers its 
wonted strength and vigour; nevertheless a severe 
shock is sustained, as the same dog cannot support the 
experiment above twelve or fifteen times without de- 
struction ; in which event it dies in convulsions. The 
Abbe Nollet, on stooping to inhale the vapour, felt as” 
if he had swallowed boiling water on the first inspira- 
tion, yet producing no painful sensations. On lowering 
his face, a kind of suffocation was experienced ; and 
probably, had the experiment been continued longer, 
dangerous consequences would have ensued. The va- 
pour is whitish, and possesses some degree of heat: It 
never rises above eighteen inches from the earth; and 
a torch immersed in it is extinguished, while the black 
smoke rolls over its surface without penetrating deeper. 
See Macleay, Description of the Spar. Cave in Skye. 
Cateott, Account of a Descent into Penpark Hole, 
Lloyd’s Account of Elden Hole, Phil. Trans. vol. 
lxi. Leigh’s History of Lancashire. Pilkington’s View 
of Derbyshire. Farey’s Survey of Derbyshire. Rud- 
der’s History of Gloucestershire. Hamilton, Campi Phla- 
grei. Voyage Pittoresque d Italie, tom. ii. Decouvertes 
des Savans iyeneire: tom. i. p. 133. -(e) 
GROUSE. See Ornituotoey Index. 
GRUYERES, is the name of a smal] town of Swit- 

zerland, in the canton of Friburg. It is situated at the 
foot of the mountains of this canton. The territory of 
Gruyeres, is 8 or 10 leagues long and 4 broad ; and it 
is principally celebrated for the excellence of its cheese, 
which is esteemed the best in Switzerland. The best 
is made in the pastures of Molesson, and in the moun- 
tains of the vallies of Bellegarde and Charmey. It sells 
at 24 louis per quintal ; and the merchants of the coun- 
try sell it at 6 batz, or 18 French sous per pound. There 
are large magazines of this cheese at Bulle, a town about 
a league from Gruyeres. The view from the summit 
of the Mollesson, which is near the town, is very grand, 
It may be ascended in three or four hours, 
GRYLLUS. See Enromonoey. 
GUADALAXARA, an intendancy of New Spain, 

and part of the kingdom of New Gallicia, is situated 
between 19° and 23° North Latitude. Its greatest 
breadth, from the port of San Blas to the town of La- 
gos, is 100 leagues; and its greatest length from south 
to north 118 leagues. It is traversed from east to west 
by the Rio de Santiago, a considerable river, which 
communicates with the lake of Chapala. It contains 
two cities, six villas, and 322 villages. The principal 

‘valuable of the Caribbee islands, lies between Antigua 

city Guadalaxara, the residence of the intendant, the bi- 
shop, and the high court of justice, is situated on the left 
bank of the Rio de Santiago, and contains about 20,000 
inhabitants. San Blas, a sea port, and the residence 
of the marine department, is situated at the mouth of 
the Santiago, and is a very unhealthy place. The east< 
ern part of the province is the Table Land, and western 
declivity of the Cordilleras of Anahuac. The mari- 
time district, especially towards the great bay of Bay+ 
onne, is covered with forests, and supplies excellent. 
timber for ship-building. The interior of the country 
enjoys a temperate and salubrious climate. The Vol- 
can de Colima, in the northern extremity of the pro- 
vince, is the most western of the volcanoes of 
Spain, which are placed in one parallel on the same 
line. It is estimated to be 10,000 feet in height, but 
is rarely covered with snow. The lake of Chapala, in 
the vicinity of Guadalaxara, is nearly 160 square: 
leagues in extent. The superficial extent of the pro- 
vince is 9612 square leagues ; and the population in 
1803 was 630,500, which gives 66 inhabitants to the 
square league. The value of its agricultural) pro- 
duce in 1802, consisting in maize, wheat, cochineal, 
&c. amounted to £568,531 sterling; and the value 
of its manufacturing industry, composed chiefly of 
woollen and cotton stuffs, tanned hides, and soap, was 
estimated at £722,351. The revenues of’ the Vato 
are 90,000 double piastres. This province abounds in ~ 
silver mines, and affords excellent pastures. On the 
coast, in 21° 28’ North Latitude, are the three Marias’ 
islands, the most northern of which is about 13 miles 
in length, and 9 in breadth, surrounded by white rocky 
cliffs ; and another, about 24 miles in circuit, separated 
from the last by a strait six miles broad, and which. 
Dampean called Prince George's island, abounds in ve+ 
getable productions, but is deficient in fresh water. 
See Humboldt’s Political Essay on the Kingdom of 
New Spain, vol. ii, and Mod. Univ. Hist. vol. xxxix. (q) 
GUADALOUPE, the largest and one of the most 

and Martinique. Its length is between 60 and 70 Brit 
tish miles, and its greatest breadth about 25. ‘The 
middle of the island is situated in about 16° 20’ North 
Latitude, and 62° West Longitude. Guadaloupe has ,, 
somewhat of the form of a crescent, and may be consi- 
dered rather as consisting of two islands than of one; 
for it is divided into two parts by a narrow strait called 
Salt River. For a short distance on each side of this 
strait, the breadth of the island is not more than four 
miles. By this remarkable channel, the sea on the 
north-west communicates with the sea on the south« 
east. Its breadth varies from about thirty to eighty 
yards; and it is navigable for vessels not exceedi 
fifty tons burden. The north-west of the island is di- 
vided into Basseterre and Cabesterre; the eastern divi« 
sion of it is named Grandeterre. That portion of the 
island from which the whole takes its name, is, towards 
the middle, full of high and rugged rocks, where the 
climate is so cold, and the soil so barren, that little ves - 
getation is to be seen. Over the summit of these rocks, 
the mountain called La Soufftiere, or the brimstone 
mountain, rises to a great height. This mountain of 
sulphur continually sends forth, through various aper- 
tures, a thick black smoke, frequently mingled with 
sparks of fire. It is of a singular form, being divided 
into two parts by a remarkable channel, navigable by 
boats. There are many marks of volcanoes in other 
parts of the island. On a part of the western shore, 
the sea is so. hot-at a small distance from the beach, as _- 
to boil eggs; and the sand on. being stirred, emits a 



a- si ureous odour. The island contains a boil- 
e Jig itain, and a hot marsh, which is very deceitful, 

dangerous to strangers. The islands, of which 
‘Guadaloupe is the chief, were discovered by Columbus 
‘in his second voyage, when he visited Dominica, Gua- 
daloupe, and Antigua. But they were at that time ne- 
plected by the in’ their eager lust of domi- 
nion and gold on the islands, and on the Ame- 
‘rican continent, the unexplored treasures of which were 
then fore aoa vote ition. 
‘No European nation had taken possession of Guada- 

loupe, when an expedition of five or six hundred French- 
‘men, under two adventurous leaders, arrived from Di- 

e in June'1635. The new settlers soon commenced 
a war with the native Caribs, for the — of supply= 
ing themselves with provisions, of which their own ex- 
ertions could not yet produce a sufficient quantity for their 
subsistence. Many uf these poor, simple and undiscipli- 

_ ned people, unable to maintain a ‘regular struggle with 
their more skilfal invaders, retired to'some of the other 

islands. Others of them concealed themselves in the 
natural be th ching their own, and hav- 
ing previous ‘destroyed ‘their plantations and stores, 

know] of the ‘country enabled them 
to'sally out u ectedly, and to inflict vengeance on 
such tating partie their opp as fell in their 
way. After a le; whieh ‘was’ kept up with vari- 
‘ous success, and which at length produced aterrible fa- 
‘mine, a peace was patched up between the contending 

‘in’ 16403 and the remnant of Eu , who 
ad‘escaped the calamities which they had drawn on 

themselvés, were joined by some discontented sailors 
and colonists from’ St Christophers. *The superior ‘ad- 
vatitages of Martinique’as a sea-port, induced many ad- 
‘venturers ‘to leave Guadaloupe, and pass over ‘to that 
island ; and from this time the Frerch administration 
‘bestowed for some years almost’ exclusive attention on 
‘the latter, which became the seat of government of the 
‘French islands. For the first sixty years of its occupa- 
tion by the French, Guadaloupe made little progress ; 
but in ‘the course of the ensuing fifty-five, its improve- 
ment was as rapid as it had formerly’ been slow. In 
April 1759, the island was uered by the English. 
‘In July 1763, it was restored to its former owners in a 
highly improved condition. The French government 

w began to’ see the value of this settlement, and an 
independent government was given to it. The island 

‘was taken by the British in’ 1794, but was retaken 
‘by the French under Victor Hughes in February 1795. 

Early in 1810; an English expedition, the naval part 
of which was conducted by vice-admiral Sir A. Coch- 
rane, and the military force b sername ae Sir 
G. Beckwith, prepared with the design of attacking 
Guadaloupe and St Eustatius, was ready to commence 
operations. | It was completely successful ; and thus the 
enemy were deprived of the last of their possessions in 
the Columbian islands. 

Guadaloupe continued under the power of the Bri- 
tish crown till 1813, when in a treaty dated March $d, 
‘between his Britannic Msi and the King of Sweden, 
it is agreed, that this valuable colony should be ceded 
‘to the latter, in consi of ‘an ent on his 
a furnish a force of 80;000 men, in aid of the al- 

‘lied powers against France. Swedish commissioners 
‘were accordingly sent, to make arrangements for ta- 

; ‘ possession of the island; but im ¢onsequence of 
- certai pen causes not yet fully explained, it was 
‘restored to its old possessors the French, at the restoya- 
tion of Louis XVIII. in terms of the general treaty of 

‘sighed May 30th 1814,. On the return of Bo- 
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naparte from Elba in 1815, General Boyer, the yover- 
nor, hoisted the three-coloured flag. After the Soot 

Guada- 
loupe. 

restoration of the Bourbons, he was condemned to ,. 
death, but the sentence. has been commuted into 
twenty years imprisonment.. The sum of one mil- 
lion sterling'was the compensation given to Sweden, 
for our non-fulfilment of the stipulation by which it 
was to be delivered into her hands. . The general aston- 
ishment and a of the people.of Great Britain 
and Ireland, on finding, that by one of the articles in 
the treaty with Louis, the slave trade wasto be permit- 
ted to be carried on. by. the French for five years, in 
this island and Martinique, which British generosity 
had restored, are not ely described. Petitions pour- 
ed in upon both Houses of. Parliament, and addresses to 
the Prince Regent from every part of the united king- 
dom. -In consequence of these petitions, Lord Castle- 
reagh, the British negociator, was employing all his 
influence and skill in order to undo what he had 
done, and to! induce the government of Louis to re- 
ceive these islands under the express condition, that 
the odious traffic should instantly be definitively and 
for ever abolished by France. The consideration of 
this subject was taken up by the congress assembled at 
Vienna. But there appeared every reason to believe, 
that our benevolent endeavours would have. failed of 
success, when the irruption of the exiled usurper into 
France once more transferred this island to the soves 
reignty of Napoleon Bonaparte. By a stroke of policy, 
intended at once to show his power, and to conciliate 
the people of England, he issued a decree as soon as he 
felt himself replaced on his trembling throne, by which 
he declared the slave trade to be abolished in the French 
islands. In doing so indeed, he made no kind of allu- 
sion as to the immorality and wickedness of the traffic 
with Africa. ‘Besides, he knew that while the war 
should continue, and England ride triumphant on thé 
sea, he could carry on little foreign trade of any kind, 
and that these islands would probably fall es into 
our hands ; so that the sacrifice he appeared to make of 
interest to duty, was in fact only a nominal one, and 
as his decree was expressed just as*caldly as if he had 
been prohibiting the importation of flax or grain, he 
could easily, he well knew, and without any appearance 
of gross inconsistency, by another of: his. imperial de- 
crees, restore the trade, on the ground of alleged expe- 
diency, whenever he might be able to derive any ad- 
vantage from the renewal. This decree of Bonaparte, 
however, though no one could be deceived as to its mo- 
tive, had a happy effect on the great. cause ; for when 
Louis was a second time restored to his throne in sum- 
mer 1815, and’ when these islands, once more in the 
power of England, were to be delivered up to France, 
the example of Bonaparte himself could be quoted, to 
shame the new government into accordance with our 
wishes, Indeed England had now the means and the 
right to enforce compliance with her request. _Accord- 
‘ingly Louis, soon after his return, by a royal decree, 
declared the French slave trade to be definitively and 
absolutely abolished. 

History. 

The unsettled state of this island, may probably have Commerce. 
prevented any very accurate estimate either of its trade 
or population since the French revolution. _ In the year 
1700, the ae pT amounted only to about $82 indi- 
genous inhabitants or Caribs ; $25: free negroes ; and 
6725 slaves. 

In 1755, there were 
WAGE FOR RRA oe 9648 
Slaves’ 9 impr 4 10,0 
Sugarhouses . . . «+ - 834 
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Banana trees . 2,028,520 

Ditches of manioc . 32,577,950 

Bicteds (2.4. 4946 

“Mules 2924 

Asses 125 

Boeyes’ (5 Sarat es 13,916 

Sheep and goats. . . . 11,162 
Swittes 5, Fern oe eae 24.44 

In 1767, France received from Guadaloupe, 
Fine sugar . 140,418 quintals. 
Raw sugar... . - 23,603 
Cokes soins 84,205 
Cotton os 11,955 
Cacao 456 
Ober... Ses 1884 
Campeachy wood. . 2529 
Confections ..... 24 boxes. 
Liqueurs : 165 boxes. 
Potassia 34 casks. 
Sema) 6 ets ; 1202 No. 

These articles were sold in the colony for 7,103,838 
livres, while the articles imported from France cost 
4,523,884 livres, leaving a balance in favour of the co- 
lony of 2,579,954 livres. 

In 1767, Guadaloupe contained 
Whites wACtaglc 12,700 
Blacks, or free Negroes . vw. .dnD0 
PHEW ON Sos. tor) eh era.e 223 - 100,000 
Horses and mules . . 9220 
Horned cattle 5) ace Sain ok es en ee 
Sheep, swine, and goats, . . 25,400 

Tt possessed at the same time, 
Feet of cacao .. . - + 449,622 
Feet of cotton . . . . 11,974,046 
Feet of coffee - «+ 18,799,680 
Sugar houses STAs > 388 

In the year 1775, eighty-one vessels returned to 
France loaded with the following produce : 

Value in Europe. 
Raw sugar 188,384 quintals. 7,137,930 livres. 
Coffee . . 63,029 2,993,860 
Indigo 1438 1,222,529 
Cacao. 1023 71,651 

Cotton 5193 1,298,437 
Skins . 727 6973 

and some other.articles of minor importance. 
The value of the imports and exports, was in 

4 Imports. Exports. 

1767 livres 4,523,884 7,103,838 
1788 5,362,000 15,053,000 

Several of the.productions of Guadaloupe were for- 
merly sent to Martinique ; and America received some 
of its liqueurs, and other commodities, and sent in re- 
turn, wood, cattle, flour, and cod fish. 

In 1789, the population of all descriptions was about 
104,000. The island is well stored with horned cattle, 
sheep, horses, &c, and produces a vast abundance of 
sugar, coffee, rum, ginger, cocoa, logwood, &c. 
GUIACUM. See Cuemistry, vok vi. p. 124, Sect. 

XXiv. 
_ GUAM, or Guauon as. it is called by the natives, 
is an island in the eastern seas, forming one of the 
group denominated Ladrones, or Marianne islands, 
According to the computation of the Spaniards, it is 
about 120 miles in circuit, apparently flat and even 
from a distance, but the east coast, on nearer approach, is 
found to be high and shelving, fenced with steep rocks 
which oppose the perpetual beating of the sea. Here 
there is no anchorage ; but the west side is divided in- 
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to small low and sandy bays, one of which, called Uma- 
ta, constitutes a good harbour for a few vessels, and is 

defended by a battery of twenty guns. The surface of 

the island gradually rises from the shore to nearly the 
middle. “The rocks are chiefly granitic ; and the centre 
of the pebbles, found on the t c 

loured crystals, Several vallies are between. 
the shore and the inland parts, where vegetation be- 

comes profuse, They appear to have been the bed of 
so many currents ; and their soil consists of sandy earth, 
mixed with decaying madrepores, from which the sea 
seems to have withdrawn. The interior, however, is of 
extreme fertility, abounding with all that can be desired 
for the use ae en N pense fountains spring from 
the rocks, and in their course form transparent 
shaded by trees, always preserving an agreeable Rest 
ness amidst the heats of the climate. But there are no 
rivers of importance ; the other waters being either tor- 
rents from among the hills, or inlets of the sea. 

No portion of the globe is more copiously suppli 
with vegetables than Guam; and here our ce 
circumnavigator Dampier first discovered the bread~ 
fruit, an invaluable plant, which affords subsistence to 
so many thousand islanders of the South Pacific Ocean, 
The forests are full of guavas, bananas, cocoas, oranges, 
and limes. Capers are produced in abundance from a 
shrub, indigenous to the soil, of beautiful appearance, 
flourishing throughout the year, and exhaling a delight- 
ful odour. From hence it has been transplanted to the 
Philippine islands. Two ya” of banana are 

uliar to Guam; one of dwarfish size, only three fee 
in height, but producing a fruit so much superior to all 
the rest, that its cultivation has been recommended in 
the European tropical colonies ; the other is the wild 
banana, a large tree, the fruit of which is not eatable. 
Of the cocoa tree there are three kinds: jirst, the com- 
mon species, disseminated throughout India, bearing a 
nut, which is a great article of subsistence ; secondly, a 
middle-sized tree, which is lower, the nut having a ten- 
der shell and a kernel tasting like an artichoke bot- 
tom; thirdly, the black cocoa tree, rising at most to 
eight or ten feet in height, with a nut perfectly round, 
about three inches in diameter, and very delicate. This 

coir for cordage, and the leaves of all the three are 
equally suitable for thatching huts, and making mats. 

Fish is plentiful on the shores of the island, though 
frequently of a poisonous quality, originating, it has 
been conjectured, either from their feeding on the poly~ 
pi of madrepores and coral, or other marine uous als, 
It is affirmed, that the very taste of the coral is impart- 
edtothem. ‘Turtle are large and numerous; besides 
which the streams of Guam afford abundance of aqua~ 
tic tribes peculiar to, themselves. But the-facility with 
which subsistence of a different description is obtained, 
renders that which may be derived from. the waters 
joer of secondary consideration, and it is little sought. 

er, 
It has never-been explained, what are the birds and 

quadrupeds which are indigenous to the island. A few 
cattle, that were carried thither long ago, have multi- 
plied exceedingly, and run wild m. the uninhabited 
districts, They are large, and well fed, and exhibit. . 
one remarkable feature common to those resuming their 
original state, in almost all being white, with black 
ears. . It. is known, that in Great Britain the few which 
remain unmixed from distant ages, and have preserved 
their pristine ferocity, retain along with it the same 
peculiarity, which is of much interest to the zoologist. 
Some years ago, the Spaniards transported a large spes- 

, contains various Co- | 
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» cies of deer from the Philippines to Guam, which un- 
dergoes so great a along with the season as 
sca to be recogni as the same animal. From 

ber to May, its winter coat is long, thick, and of 
a grey colour; but from the month of May, the hair is 

_ brown, or almost yellow, smooth, and shining, havin 
three black streaks on the back, interspersed wi 

___ white. It multiplies in the woods, which are also 
__-well stocked with wild hogs. 
in- — Dampier describes the natives of this island as “ strong 
MS bodied, limbed, and well shaped: They are cop- 

coloured like other Indians ; their hair is black and 
; ; their eyes meanly proportioned ; they have pre 

th noses ; their lips are pretty full; and their tee 
erent white. They are long vi |, and stern of 

countenance ; yet we found them to be affable and 
courteous.” These people have a great tendency to 
corpulency, and are very subject to leprosy, or a kind 

_ of cutaneous disease, especially in the wet season, or 
between June and October. They are particularly cha- 
racterized by mildness and hospitality, which have ena- 
bled their invaders to make deeper encroachments on 
their liberty, than if they had displayed a more repul- 
Sive disposition. They are indolent, prone to intoxica- 
‘tion, and fond of music, dancing, and cock-fighting. 
‘The Spaniards have rendered them acquainted wi 

iculture ; and, to facilitate their labours, they tame 
he wild cattle, which are trained to loads 

throughout the island. Several are kept for this pur- 
pose by most families, becoming perfectly tractable, and 
as quiet as horses. They are guided by a halter pene- 
trating the septum of the nose, to which they grow ac- 
customed in a fortnight. No part of the industry of the 
natives of Guam appears to have existed anterior to 
their conquest ; they have either been explicitly taught, 
er acquired what they practise from example. Some of 

_ the mechanical arts are practised by them in carpentry, 
_ smith work, brick-making; and they fabricate cloth, 

cordage, and even cables, for the Acapulco galleons 
from the wild banana, which are reputed of superior 
strength to those manufactured of the best European 
hemp. But there is one branch of the arts in which 

have remained stationary since the discovery of 
their island, namely, the construction of their canoes ; 
‘and this has arisen less from want of skill to make the 
alteration, than from their having already adopted the 
best possible form of which their local situation admit- 
ted. Celebrated navigators have repeatedly pene 
their admiration of these vessels, which are equally cal- 
eulated to keep the sea, and to take advantage of the 

valent winds. Some of their canoes are forty feet 
long, hollowed’ out of the trunk of a single- tree, and 
very narrow. A piece two inches deep is sewed on as 
a washing board to raise it higher ; “ but, what is very 

singular, one side of the boat is made perpenicnss like 
a wall, while the other side is round, made just as 

_ "other vessels are with a pretty full belly.” The ends 
are sharp ; each serves for a prow ; and the neighbour- 

ing islands frequented by the natives lying chiefly 
north and south, and the wind being almost constantly 

- east, the rounded side is found on the lee. But there 
is, besides, an outrigger projecting from the side, ne- 
_cessary to steady so narrow a vessel, and at the extre- 
' mity is a log of wood, in shape resembling another ca- 
“noe, though much smaller. A single mast stands in 
the middle, with a triangular sail, which, when taken 
in, is rolled around a yard at the bottom. No canoes 
are better adapted for sailing. A French navigator as- 

~ sures us, that, with a fair wind, they go at the rate of 
“nine miles an hour, a distance said to be augmented to 
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fifteen under the most favourable circumstances, Dam- 
pier observes, «I did here, for my own satisfaction, try 
the swiftness of one of them. Sailing by our log, we 
had 12 knots on our reel, and she run it all out before 
the half minute glass was half out, which, if it had been 
no more, is after the rate of 12 miles an hour; but I do 
believe she would have run 24 miles an hour.” He 
was told of one of’ them having been sent express to 
Manilla, and performing the voyage, which is about 400 
leagues, in the space of four days. However it is un- 
derstood, that, although the best sailers known, the ca- 
noes of Guam are not safe at sea; but should an acci- 
dent happen, the natives are so expert at swimming, 
they are capable of repairing it in the water. The com- 
panions of M. Marion observe, that “ the form of these 
embarcations is such, as would do honour to a ship- 
builder among people who have made the greatest pro- 
gress in the knowledge of nayigation. This form has 
been imitated from no model, because it differs from all 
those which men inhabiting different parts of the world 
have given to their vessels.” 

The inhabitants of Guam are dispersed in twenty- 
one native establishments, chiefly on the coast, and the 
town of Agana, situated about twelve miles north-east 
of the harbour. All the Indian families are agricul- 
tural, and each has a small portion of land subdivided 
into fields or gardens ; but the interior of the island is 
still in a state of nature, covered with thick woods, af- 
fording excellent timber for the construction of houses 
or vessels. The town stands on the shore, at the base 
of some hills of moderate elevation, in a fine district 
full of springs, and watered by a small rivulet. Its 
streets are laid out in a straight line; and the houses, 
built for the most part of wood, stand on posts about 
three feet above the ground, and are roofed with tiles 
or palm leaves. But all the public edifices are con- 
structed of brick. There is a fine church here decora- 
ted after the Spanish fashion ; and two or three con- 
vents or colleges occupied by monks, one of which was 
established for the education of Indians, The religious 
establishment of Guam was formerly vested in the 
Jesuits, who, on the suppression of their order, were 
supplanted by the Augustines; and besides Agana, 
there are two or three other cures in different parts of 
theisland. The government houseis spacious. There 
is a royal magazine tolerably well stored,.and barracks 
for 500 men. This being the only Spanish colony in 
the Ladrones, was preserved with considerable care ; 
however, its chief and most important improvements 
were derived from the governor Tobias, who was at its 
head about forty years ago. He taught the natives the 
proper means of cultivating the land ; he planted rice, 
maize, indigo, sugar canes, and cotton, all of which suc- 
ceeded admirably, and the maize in saciid produ- 
ced an incredible return. To give them a proper ex- 
ample, this paternal governor formed gardens and plan- 

Guam. 

Town of: 
Agana. 

tations, where all necessary vegetables were cultivated, - 
along with the most delicious fruits. He established 
a kind of cotton manufacture, and caused salt pits to be 
dug. Further, he instituted a school for the gratuitous 
education. of the native children of both sexes, where 
they were instructed in reading, writing, and arithme- 
tic, as also vocal and instrumental music ; whence stran- 
gers have been agreeably surprized, in finding practised 
musicians assisting the celebration of divine worship 
in a place so remote from the civilized world. Find- 
ing it necessary to provide the island with a sufficient 
force to protect itself, he formed a militia of 200 In- 
dians, among whom were four Spanish captains, while 
the remainder of the officers were chiefly Mestees, or 
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the mixed race of Spaniards and natives from the Phi- 
lippines. But to preserve these troops from the hazard 

of idleness, and to procure them ample subsistence, 

hy? were occupied in cultivating a tract called the Roy- 

al omain, separate from all other property. By such . 
humane and prudent measures, while the natives are 

reclaimed to habits of industry, their principles and 
morals, aided by an innate placid disposition, undergo 
an absolute alteration ; yet this patrioticindividual was 
afterwards persecuted by the clergy of Manilla. 

The history of Guam is marked by some singular 
and interesting features. It was discovered in the year 
1521, by Magellan, who ascertained that it belonged to 
a cluster of nine principal islands, and a number of 
smaller islets, which he first calied De Velas, trom the 
sails of the canoes, but afterwards Ladrones, from the 
propensity of the natives to theft. Guam appeared to 
enjoy a delightful climate ; it was covered with fruits, 
and afforded the means of supporting a colony ; there- 
fore the Spaniards having already established them- 
selves in the Eastern Seas, resolved upon making a set- 
tlement here. The inhabitants were a wild and savage 
race; but equally savage with themselves, the Euro- 
peans, in usurping their territories, carried fire and 
sword along with them. In violating the religion of 
their fathers, they endeavoured to inculcate the prin- 
ciples of Christianity ; but instead of adhering to its 
mild and benevolent doctrines, they practised the most 
horrible cruelties to enforce belief. While their rude 
opponents might have been gained by conciliation, a 
war of extermination was unrelentingly prosecuted, be- 
cause their demands, alike ungenerous and unjust, were 
resisted, At this early period, the nine islands of the 
group were calculated to contain 60,000 inhabitants, of 
whom 20,000 belonged to Guam. But they gradually 
fell under the barbarity of their invaders, too well skilled 
in warfare. After a long interval of suffering, a measure 
was at length adopted by the natives, which is scarcely 
to be paralleled in history: They resolved to allow their 
race to be extinguished in themselves, that posterit: 
might not be able in their misery to reproach them wit 
existence. Thus the women drank deleterious potions 
to procure abortion at the moment, and to prevent their 
having any future offspring ; and this outrage against 
nature was so obstinately persisted in, that about 60 
years ago, the total population of the group had de- 
creased to 800 or 900 persons. The Spaniards, how- 
ever, had awakened from their error, and learning the 
benefit of conciliation, found means to collect the whole 
in the island of Guam. There it continued to augment 
during twenty years, to about 1500, since which time 
we have no further accounts of it ; but most probably it 
is much more considerable, or part may have colonized 
the neighbouring islands. During these convulsions 
the invaders did not escape with impunity, and on one 
occasion when the natives rose upon them, all the mis- 
sionaries were massacred ; but on another, when their 
numbers were small, they proved unsuccessful, and all 
except 100 evacuated the island, leaving the Spaniards 
in peaceable possession of it. Afterwards they became 
accustomed to the yoke, and a quiet, peaceable, and in- 
offensive race has now sprung up to promote instead of 
resist the objects of the settlers. > 
Guam is of importance as a Spanish establishment, 

from its position and great fertility: the galleons from 
Acapulco to Manilla, so much the object of capture to 
hostile nations, were wont to put in here for refresh- 
ments, besides which, .a vessel came annually from the 
Philippines. It is said that the natives of the neigh- 
bouring islands have become more warlike of late, and 
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seem disposed to make conquests of other territories ; 
but whether they disturb the European colonies is not 
explained. In concluding these observations,’ we may 
cite the words of a French navigator, who made a short 
residence in Guam, which will satisfactorily illustrate 
its properties. “ In traversing’ this island, we discover. 
ed how lavish nature has been of picturesque and agree« 
able places. Enchanting spots were met with in our 
excursions, where she had bestowed every thing, and 
where the hand of man had made no ? ts. 
Ennui was banished: here all was united for the enjoy= 
ment of solitude : verdure, shade, coolness, and the pers 
fume of flowers: crystalline fountains were seen spring. 
ing from the rocks: the song of innumerable birds) ro 
heard ; and groves appeared ‘of cocoas, © ; 
oranges, citrons, and an infinity of fruits rsper 
sed among the foliage of trees, all cultivated by the 
operation of nature alone. Here, too, they presented a 
pleasing disorder, which art has never been able'to imi« 
tate. I could not quit this: delightful abode without 
regret, where life might be passed in satisfaction.” 

It seems doubtful whether the actual position of 
Guam is completely ascertained. Dampier, after a very 
long run, lays it down in’ Latitude 13°21’ North, Lon- 
gitude 125° 11' West: later navigators place it in 13° 
25’ North Latitude, and 155° 10’ East Longitude ; and 
La Perouse, probably from observation, fixes the har- 
bour of Umata in 13° 10’ North Latitude. 9 (¢) ~ 
GUAMANCA, Guamanasa, or Huamanea, is the 

name of a city and province in Peru. The re 
originally founded by Pizarro in 1539, as a mii sta- 
tion for the trade between Lima and’Cusco. “It was 
built at first on the site of an Indian village of the same 
name; but, in memory of a victory gained over the 
Ynca, was called by the Spaniards San Juan de la Vit- 
toria. It was situated in the vicinity of the Andes, in 
a barren district; but, after the subjugation of the Pe- 
ruvians, was removed to its present site, in 13° South 
Lat. in a more fertile territory, about sixty lea 
east-south-east from Lima. It stands upon the decli- _ 
vity of a mountainous ridge, not remarkable for its’ 
height ; but still so far above the rivers, as to be scanti- 
ly supplied with water. About twenty noble families 
reside in the centre of the town, in spacious houses of 
a considerable height, built partly of stone, and covered 
with tiles, and surrounded with extensive gardens. "It is 
skirted with suburbs of Indian habitations, which are 
chiefly built of stone, and, though low in the walls, as 
is generally the case in the inland towns of South Ame- 
rica, yet add considerably to the appearance of the city. 
It contains a splendid cathedral, and a seminary for the 
service of the church, under the title of St Christopher ; 
a university, with professors Wil cera divinity, 
and law, and endowed with privi equal to that of 
Lima ; and also several chapels convents, a hospi« 
tal, and a college of Jesuits. It is governed by a cor- 
regidor, assisted by the principal nobility, who form a~ 
corporate body, out of which are chosen the alcaldes, 
to superintend the several departments of the police of 
the city, and the jurisdiction of the province. 

The province or diocese lying eastward of Lima, is 
of very considerable extent, and is divided into the fol- 
lowing districts :—Guamanga, which contains the ca- 
pital of the province, is very fertile and populous. Its 
climate is temperate, and it abounds in various kinds of 
grain, fruit, and cattle. “It contains several mines, but 
few of them are worked ; and ‘its aj Itural wealth 
is fortunately the principal object of attention to the 
inhabitants. A princi veo of its commerce consists 
in bend leather, for the soles of shoes; and great quan« 
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- tities also of conserves and sweetmeats are srepared for 
exportation.—Guanta, about four leagues north-west of 

— the city of Guamanga, and about thirty leagues in 
- lens likewise a temperate and fruitful district. It 

‘is diversified by numerous heights, woodlands, and 
ese alts rich in fruits-and pastures, Its silver 
nines, which were formerly very rich, are now almost 

exhausted; but there are still many of lead; and this 
metal, together with salt and provisions, are its princi- 

5 artieles of trade—-Vilcas Guaman, about seven 
a south-east of Guamanga, is celebrated for its 
esculent vegetables and fine pastures, and breeds vast 
quantities of cattle. The natives are employed in va- 
rious manufactures, icularly. woollen stuffs, which 
are carried: to Cusco and -other provinces, There is 

still remaining in this district one of the old Indian 
- fortifications. —Andaguaylas, to the south of Guamanga, 
extends about twenty miles eastward, between two 
branches of the Cordillera, and is watered by a number 

_ of small rivers descending from the hills. This exten- 
sive valley produces all kinds of fruit and grain, par- 

ticularly maize and sugar cane. It is one of the most 
populous districts in the country; and in it many of 
the wealthier inhabitants of Guamanga have large su- 

' gar plantations.—Guanca Velica, or Huanca-Belica, 
commencing about thirty leagues north of Guamanga, 
is a bleak, hilly, and barren district... It produces little 
fruit or grain, and its inhabitants are supplied with pro- 
visions the neighbouring countries. It is chiefly 
celebrated for an immense and apparently inexhaustible 
mine of quicksilver, to the working of which the inha- 
bitants owe their chief subsistence. In the mountains 
are many shells and marine substances ; and:in a river 

_ near the principal town such large petrifactions are 
_ formed, that they are frequently used in building houses 
and other works.—Angares, about twenty leagues west- 
“north-west from Guamanga, and about twenty leagues 
_in extent, is tolerably temperate and fruitful, and yields 
_ vast herds of all kinds of cattle —Castro Virreyna, south- 
‘west of Guamanga, is of very various temperature, but 
in its bleakest parts its greatest wealth is found. This 

consists in the wool of a species of sheep called Vicun- 
na, which had been improvidently hunted down for the 
_ sake of its fleece, and which is now to be found only in 
_ the coldest heathy spots.—Parina-Cocha,. about twenty 
_ leagues south of Guamanga, is fertile in grain, and rich 
‘in pastures’; and its mountains contain several mines of 
a and silver, which yield these metals in great abun- 

ce, and supply its principal article of commerce.— 
Lucanas, about thirty laeine south-south-west of Gua- 

_ manga, is of a cold temperature, but its vegetable pro- 
- ductions are abundant, and its herds of cattle numerous. 
‘It abounds in rich mines of silver, and isthe centre of a 

_ very considerable commerce.. See Ulloa’s Voyage to South 
America, vol.ii.; and Playfair’s Geography, vol. vi. (q) 

; GUANAXUATO, an intendancy of New Spain, lies 
_ between the 20° 55’ and the 21° 30’ North Lat. and is 
wholly situated on the ridge of the Cordillera of Ana- 
thuac. Its length; from the lake of Chapala to the north- 
east of San Felipe, is fifty-two leagues, and its breadth, 
from the Villa de Leon to Celaya, is thirty-one. Its 

a ona cities are, Guanaxuato, or as it is also called 
_ Santa Fe de Gonnajoato, in 21° 0’ 9” North Lat. built 

by the Spaniards in 1554, surrounded with mines, and 
' containing 70,600 inhabitants; Salamanca, a neat little 

we can therefore. describe only under its ancient divisions. 
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town situated in a plain; Celaya, in which are seve- Guatimala. 
ral splendid balldings, and particularly a magnificent ““y— 

i church of the Carmelites ; Villa de Leon, in the midst 
of a highly fruitful district ; and San Miguel el Grande, 
celebrated for its industrious inhabitants, who are em- 
ployed in cotton manufactures. The province, which 
1s part of the old kingdom of Mechoacan, was first cul. 
tivated by the Europeans in the sixteenth century, who 
expelled the Indian tribes of hunters and shepherds, 
and supplied their place with colonies of Mexican or 
Aztec Indians. During a considerable period agricul- 
ture made greater progress than mining, and during 
the seventeenth and eighteenth centuries, most of the 
mines were entirely abandoned. But, during the last 
forty years, the mines of Guanaxuato have yielded a 
reater metallic produce than Potosi, or any other mine 

in the two continents ; and it is now the first mining 
district in America. Of the situation and products of 
its mines, a minute description is given by M. Hum- 
boldt, both in the historical account of his travels, and 
in his Political Essay on New Spain, vol. iii. p. 169. 
One of these mines alone, that of Valentiana, which has 
been known only for forty years, has sometimes furnish- 
ed, in one year, as much silver as the whule kingdom 
of Peru. This fine province also is, relatively, the most 
populous in New Spain. Its superficial extent is onl 
911 square leagues, and it contains 517,300 inhabitants, 
which gives 586 to every square league. The principal 
natural curiosity in this province, are the hot wells of 
San Jose de Comangillas, which issue from a basaltic 
opening, and of which the temperature was found to be 
205°.3 of Fahrenheit. See Humboldt’s Political Es- 
say on New Spain. (q 
GUATIMALA, one of the three audiences or king- 

doms into which Mexico or New Spain was inet 
divided, lies between 74° and 22° North Lat. extend-- 
ing upwards of 300 leagues along the south coast, and 
in no place exceeding 160 in breadth. It is in some 
parts extremely narrow, and on the north coast is deep- 
ly indented by the Bay of Honduras. It has been di- 
vided into thirteen provinces, according to some ac- 
counts, and according to others into eight, The latter 
of these is. here adopted, because it best corresponds 
with the map given in this work, and also because the 
limits of the thirteen departments have not hitherto 
been accurately ascertained.* Veragua, the most south- 
ern province, and bordering on Panama, is about fifty 
leagues from west to east, and from nine to twenty- 
seven in breadth. It was discovered by Columbus in 
1502, and was granted to him and his posterity as a re- 
ward of his services. Its coasts are low, and full of 
brushwood ; but the interior parts are hilly, covered 
with forests very imperfectly explored, but known to 
abound in rich silver mines, Its principal river Vera- 

is remarkable for the verdant hue of its waters ; 
and from this circumstance its discoverer gave it the 
name of Verdes Aquas, Its principal towns are, Con- 
ception, considered as the capital of the province, a- 
small place situated near a river of the same name ; 
Santiago al Angel, built in 1521, but frequently de- 
stroyed and. restored; Santa Fé, a small town and 
bishop’s see in the middle of the province ; and Pueblo 
Nuevo, or New Town, situated in an unhealthy spot at 
the mouth of a river, about twenty-three leagues south- 
west of Santa Fé. There are besides upwards of thir- 

® The celebrated traveller M. Humboldt hag furnished a complete description of the modern division of New Spain into Intenden- 
ties; but he has not touched upon the portion comprehended in. Guatimala, for which he mentions that he had no data, and whieh 

4 
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“Guatimale. teen villages inhabited by Indians. Costa Rica, or 
—\~"_ Rich Coast, north-west of Veragua, is from fifty to sixty 

leagues in length, and forty in breadth, It consists 
chiefly of mountainous and woody deserts, and is thin- 
ly inhabited and little cultivated. Its mines were for- 
merly productive, but have been abandoned on account 
of the difficulty of working them ; and its chief articles 
of trade are hides, honey, and wax. Its principal town 
is Cartago, a small place and Bishop’s see in the interior 
of the province, where the governor resides, Nicaragua, 
in 12° North Latitude, is about 80 leagues in length, 
and 50 in breadth, running from north-west to south- 
‘east, between Costa Rica and Honduras. It consists for 
the most part of high woody mountains, in which are 
some volcanoes, but no mines. There is a large lake, 
‘200 miles in circumference, in the south-west, which 
‘communicates with the Atlantic ocean by the river St 
Juan. Its vallies are well watered, and its principal 
products are timber of great size, cotton, sugar, honey, 
wax, cochineal, and fruits. Its chief towns are Leon 
de Nicaragua, a place of considerable trade, on the 
‘north-west border of the lake, several leagues from the 

. south coast ; and Granada, a populous and trading town 
‘on the west border of the lake, near a rugged volcanic 
‘mountain. The eastern coast is surrounded with shoals, 
and has no proper harbour. Honduras, in 15° North 
Latitude, extends 180 leagues along the south border 
of the gulf of that name, and from 25 to 50 from north 
‘to south. It is well watered by many streams which 
run northward into the gulf, and which, overflowing 
‘their banks in the rainy season, render the soil extreme- 
‘ly fertile. . Its bay, which includes a compass of 500 
miles, is of dangerous navigation; but celebrated for 
‘the excellent logwood, which abounds on its flat and 
marshy shores. There are several islands along the 
coast of this bay; one of which particularly, Rattan, 
‘about 10 leagues in length, was long the resort of pi- 
rates, till the British established a colony upon it, for 
‘the protection of the trading vessels. The chief towns 
of the province are, Valladolid, a bishop’s see, a 
small inland town in a pleasant valley; St Jago, 100 
miles east of Valladolid, Truxillo, 125 north-east, and 

’ Puerto de Cavallos, about 90 north-west, all formerly 
places of considerable trade, but now greatly deserted. 
The British established a settlement in 1730 on the 
Black river, 26 leagues east of Cape Honduras, and 
another on a navigable river near Cape Gracias da Dios, 
where there is a secure and spacious road for ships. 
Guatimala, in 14° North Latitude, bordered on the 
south and west by the Pacific Ocean, is a province of 
considerable importance. Its surface is mountainous, 
and it is extremely subject to earthquakes ; but its val. 
lies are remarkably fruitful, abounding in grain, sugar, 
cotton, various dyeing drugs, especially indigo of a su- 
perior quality, and the richest pastures, stocked with 
incredible multitudes of cattle. _ Its capital, St Jago, or 
Guatimala, a bishop’s see and the seat of a university, 
is a considerable trading town. It formerly stood in a 
delightful valley, not far from the west coast, but was 
repeatedly destroyed by tremendous earthquakes and 
volcanic eruptions ; and was at length removed to a 
beautiful plain about 8 leagues from its former site. 
Nearly 30 leagues to the south-east is Sansonata, or 
Trinidad, which is the nearest proper harbour for ships 
from Panama and Peru trading with St J. Vera- 
paz, or Coban, in 16° North Latitude, at the bottom of 
the bay of Honduras, and north of Guatimala, is about 
35 leagues in length, and 30 in breadth. It isa moun- 
tainous country, covered with forests; but a few culti« 

q 
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vated tracts yield plentiful crops of maize. Cotton, wool, 6 
cocoa, honey, wax, and gums, are its chief articles of ™ 
trade. It contains no towns of any importance; and 

Vera-paz, the governor’s residence on the bank of a ri- 
ver running south-east to Golfo Dolee, Acarabatlan, a 
small place to the westward, esteemed for its musk me- 
lons, and Robinal, a trading village in the pleasant val- 
ley of St Nicolas, are scarcely worthy of pete BENET 
Chiapa, north-west of Vera-paz, in 1649 North Latitude, 
is of a triangular form, and each of its sides extends 
about 65 leagues. It abounds in hills covered with fo- 
rests, and has two rivers, the Chiapa, running eastward 
to the bay of Campeachy ; and the Samasinta, which 
traverses the eastern part from south to north. It has 
no mines of gold or silver; and its riches consist in 
grain, fruits, and pastures, Its principal town, Cividad 
Real, a bishop’s see, is situated in a valley surrounded 
by mountains, about 90 leagues north-north-west of 
Guatimala, and trades in cotton, cocoa, and cochineal. 
There are several Indian towns in this ince, of 
which the most populous is Chiapa dos Indos, about 
12 leagues westward of Cividad Real, situated in a val- 
ley watered by the river Tabasco. The natives of this 
diocese obtained, through the mediation of the Bi 
Casas, exemption from slavery, with other signal privi~ 
leges. Soconusco lies between Chiapa and the Pacific 
Ocean, and is about 35 leagues in length and 30 in 
breadth. It isa mountainous country, but has no mines. 
It is covered with forests, and its vallies produce indi~ 
go, cocoa-nuts, fruits, and pastures. The only settle. 
ment worthy of notice is Guevitlan, or Soconusco, — 
which is the residence of the Spanish governor, and is — 
situated near the coast of the South Sea, about 40 
leagues south of Chiapa. See Modern Universal Hise 
tory, vol. xxxix ; and Playfair's Geography, vol. vi. (q) 
GUAXACA, or more properly Oaxaca, is the name 

of a city and intendancy in Mexico, or New Spain. The 
city, which is the ancient Mexican Huaxyacac, was — 
called Antiquera at the time of the conquest. Itis — 
situated in an extensive and populous valley, about 80 
leagues south-east of Mexico. Tt carries on a considers — 
able trade, and is particularly celebrated for it excellent 
‘chocolate. _ It is handsomely built, and contains a very — 
fine cathedral, but is open and unfortified. It is a — 
bishop’s see, and in 1792 contained 24,000 inhabitants, — 
The province of Guaxaca liesin 17° North Latitude, reach- 
ing from sea to sea, extending about 90 leagues along 
the south coast, 30 along the Mexican Gulf, and from 30 
to 70 in breadth. Its climate pear a perpetual 
spring, and it is one of the most delightful countries in 
that quarter of the globe. Its mountainous districts, — 
composed of granite and gneiss, are rich in mines of 
gold, silver, and lead. Its plains are highly fertile, and — 
yield abundance of sugar, cochineal, fruits, grain, and — 
various useful productions. Its relative population is 
equal to that of Euro Russia, and it has been long — 
advancing in civilization. Throughout the whole 4 
vince, vegetation is extremely vigorous, especially half 
way down the declivity, in the temperate region, where — 
the rains are very copious from May to October; and, — 
at a small village, about three leagues from the capital, — 
is an enormous trunk of Cupressus disticha, which mea- | 
sures 118 feet in circumference ; but upon a narrow in- — 
spection is evidently composed of three united stems. — 
Many remains of ancient Mexican structures are to be Ir 
seen in the province, especially at San Antonio de los ™ 
Cues, a populous place on the road from Orizaba to 
Guaxaca, and at a village named Mitla. In this last 
mentioned place, which was formerly called Miguitlan, 
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sighitying in the Mexican language, a place of 
iiitache teinelaf on Aalastinaceelern, conatroct- 
the tombs of the kings, and to which the sove- 

used to retire for some time on the death of a son, 

; to what has been remarked by the French | 
vans, in the monuments of Upper Egypt. A stair, 
formed in a pit, leads down to a subterraneous apart- 
ment, which is 88 feet by 26, and which, as well as the 
exterior walls of = wy is te with those orna- 
ments generally ecques, such as meanders, la- 

‘inths, &¢. some of which. are in Mosaic, of small por- 
stones. Several curious paintings have been 

in these ruins, representing warlike trophies and 
ee ; but the most striking piders is a vast hall, 
‘of which the ceiling is supported by six co- 
lumns, about 16 ro in height. These tae the 
only ones found in the new continent, bear strong 
marks of the infancy of the art, having neither base nor 
sa but simply a contraction of the upper part. Be- 

ides the capital, there are several other towns in the 
ovince, the principal.of which is Tecoantepec, about 

ie leagues south of Guaxaca, at the bottom of a bay on 
the coast of the Pacific Ocean. It is a small town, with 
a good fishing harbour, and an open road for ships ; but 

e port is impeded by a dangerous bar. It is likely, 
wever, to become a place of greater im ce, by 

___ the increase of the indigo trade from Guatimala. The 
family of Hernan Cortez bears the title of Marquis of 

_ the valley of Oaxaca, a property containing 4 villas, 49 

ace, ap and 188 ‘ye ry It pe 
Q g the si the river nearly half a e, and is 

Ht ited into an. old and new town, both of which con- 
tain about 2000 houses, which are built of brick or 
wood, covered wlth tiles or thatch, but, on account of 

the numerous conflagrations by which it has suffered, 
the covering is now prohibited. The ground on 
which the new town stands, is composed of a spongy 
chalk, and is every where so level, that, in the rainy 

_ season, it becomes utterly impassable either on foot or 
‘on horseback, and the communication of the inhabitants 

are built of wood, on account of the softness of the soil, 
__ ‘exeept the church of St Domingo in the old town, which 

_ 4s of stone; and the country supplies timber well 
adapted for these purposes, bemg extremely hard, and 
«apable of retaining its solidity either in the mud, or 

under the water. ,The city and its jurisdiction are 
___ under a corregidor, who is subordinate to the president 
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and audience of Quito, and holds his office during five Guayaquil, 
years ; the police is conducted by ordinary Alcaldes; “~~ 
and the ecclesiastical government is lodged in the Bi- 
shop of Quito’s vicar, who is generally also the priest 
of the town. It contains asmall college of Jesuits, and 
an hospital without any endowments. The inhabitants 
of Guyaquil, including the strangers who are drawn 
thither by commerce, are computed at 20,000; and 
many of the principal people are Europeans, who have 
married and settled in the place. All who are capable 
of bearing arms are enrolled in companies of militia, 
according to their rank or cast. Though the heat of 
the climate is equal to that of Panama or Carthagena, 
pe it isa remarkable circumstance, that the Spanish in« 
abitants are extremely fresh coloured, and their chil- 

dren universally fair, having light hair and eye-brows. 
They are accounted the handsomest people in all Peru, 
and are said to be equally distinguished by the ele- 
gance and politeness of their manners, As the river is 
brackish near the city, good water is extremely scarce, 
especially during summer, and is brought from a dis- 
tance of four or five leagues, by means of boats resem- 
bling rafts. The fish also in its. immediate vicinity is 
neither good nor plentiful ; but great quantities of the 
most excellent kinds, particularly shell-fish, are brought 
from the neighbouring coasts, and constitute a princi- 
pal part of the food of the inhabitants. As wheat is 
scarce, and the bread from it also badly made, different 
kinds of roots have been employed as substitutes, par- 
ticularly unripe plantains cut into slices and roasted. 
The inhabitants affect great splendour in their formal 
entertainments ; and their dishes are a succession of 
high-seasoned ragouts snd sweetmeats, always begin- 
ning with the latter. ‘Their liquors, on these occa- 
sions, are grape-brandy, cordials, and wine. Weak acid 
punch is much used by both sexes, in the forenoon and 
evening, as a refreshing and wholesome drink, and as 
a necessary mode of correcting the disagreeable quali- 
ties of the water, Melonsand water melons are brought 
in great abundance-to the city during the summer sea- 
son. From the month of May to December, the air is 
remarkably serene and delightful; and the cool breezes, 
which blow from the mountains from mid-day till five 
or six o'clock next morning, tend greatly to refresh the 
earth and the atmosphere. But during the other half 
of the year, the climate is intolerable to strangers, the 
heat greater than at Carthagena, the rains continual, 
the country overflowed, the insects and other vermin 
extremely numerous, and even venomous. They are 
said to be so abundant in the city, that it is impossible 
to keep a candle burning except in a lantern, as it 
would otherwise be extinguished in a few minutes by 
the multitudes flying around it. Tertian fevers prevail 
much at this season, which the inhabitants, from a pre- 
judice against the use of the bark, (though originally 
discovered in the province,) suffer to prey upon their 
constitutions, till they often become incurable. They 
are very subject also to cataracts and other distempers of 
the eyes, which often terminate in total blindness, and 
which some have ascribed to the aqueous exhalations 
during winter from the chalky soil. The city carries 
on a considerable trade, and exports native produce, 
of which the chief article is cocoa, to the value of 
550,000 piastres annually; while the amount of im- 
ports is 1,200,000 piastres. The province of Guaya- 
quil extends about 60 leagues from north to south, and 
about 45 from east to west; and is divided into seven 

departments or lieutenancies, for each of which the 
cs 
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Guayaquil. corregidor appoints a deputy governor, but whose au- 
—_Y~ thority must be confirmed by the audience of Quito. 

These are Puerto Viejo, a poor and thinly inhabited 
district, abounding in wood, producing a little cotton, 
and formerly noted for a considerable pearl fishery in 
the bay of Manta——Punta de Santa Elena, a low fertile 
couritry, full of salt works, but chiefly remarkable for 
possessing the purple dye so highly esteemed among 
the ancients, and which is simply the blood of a species 
of shell fish growing on the rocks. The threads, after 
being drawn through this liquor, are tinged at first with 
a milky hue, which changes into green, and then into a 
vivid purple, which does not fade by wearing, and is 
rather improved by washing.—Puna, a low flat island 
in the mouth of Guayaquil river, about seven leagues 
square, covered with thickets of mangrove trees.— 
Yaguache, around the mouth of a river of the same 
name, which falls into the Guayaquil, has no towns of 
note, but the country is populous, and | ste soma much 
excellent wood.—Babahoyo, is a large district, subject 
to great inundations during winter, but productive in 
€otton, rice, Guinea pepper, and other fruits, especially 
in plantations of cacao. Large droves of horses, mules, 
po black cattle, which are kept in the mountains during 
the wet season, are brought down when the land is dry, 
and fattened on the plant called gamalotte, which, resem- 
bling barley in its blade, grows in such luxuriance as 
entirely to cover the plains, even to the height of 7 or 8 
feet.—Baba, a very extensive district reaching to the 
skirts of the Cordillera, abounds chiefly in the cacao 
tree, which delights in a watery soil, and which here 
grows frequently to the height of 20 feet. The gather- 
ing of its truit and drying of its seed forms the princi- 
pal trade of the inhabitants. Daule has many large 
orchards, and extensive corn fields, plantations of cacao, 
eotton, and sugar cane, but is chiefly distinguished by 
the excellence of its tobacco, Throughout the whele 
province of Guayaquil numbers ef cattle are reared, 
especially where there are mountainous tracts to afford 
a retreat during the season of the inundations. The 
woody parts are much infested with insects and noxious 
animals. The river of Guayaquil, which is the prin- 
cipal channel of the commerce of the country, is navi- 
gable for the space of 24 leagues, from the isle of Puna 
at its mouth to the town of Babahoyo, where all the 
goods intended for the Cordillera, or proceeding thence, 
must be entered. This river is frequently swelled by 
torrents from the mountains; and, as these floods are 
continually shifting the sand banks, its navigation is 
uncertain, and requires constant sounding. It is na- 
vigated principally by balzas, or rafts, which are made 
of a soft, light wood, and which are of various sizes, 
but frequently carry 400 or 500 quintals. (See Bauza.) 
The principal articles of the cargoes exported from the 
province are cacao, timber, salt, and cattle, tobacco, 
wax, Guinea-pepper, drugs, and ceibo-wool. This last 
is the product of a high and tufted tree, and bears a 
greater resemblance to silk than either to cotton or 
wool. It is chiefly used to fill mattresses, and has this 
remarkable Property, that when compressed by damp- 
ness, yet, if laid in the sun, it swells again, and often 
with such foree as to stretch the,covering of the mat- 
tress. The imports are wine, brandy, oil, and dried 
fruits from Peru; bays, flour, papas, bacon, hams, 
cheese, and similar articles, from Quito; iron and 
cordage from New Spain ; and European goods from 
Panama. But the ences profits of the Guayaquil 
traders arise from the commercial exchanges between 
Eima and Quito, which pass in the course of its river, 
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especially in the summer season, when the” goods can 
be conveyed between the mountainous districts and the 
shipping. The banks of the river are covered with 
habitations, as the inhabitants thus enjoy the advan- 
tages both of fishing and of agriculture. These houses, 
like the greater part of what are built in the province, 
are chiefly of timber, and raised upon posts 12 or 15 feet 
from the ground, on account of the general inundations 
during winter. In that season, the inhabitants of the 
level districts pass from house to house by means of 
canoes, which even the children are able to man 
with extraordinary dexterity. The river of Guayaquil 
supplies the numerous inhabitants of its borders with 
abundance of fish ; and the Indians after harvest set 
sail in their balzas with their families, and employ se- 
veral weeks in fishing ; moving from one creek to ano« 
ther, according to their success. Besides using har- 
poons and nets, they employ in the smoother creeks a 
certain herb: called Jarbasco, which they chew, mix 
with bait, and seatter on the water. The juice of 
this herb is so powerful, that it often kills the smaller 
fish when they eat of it ; and so stupifies the larger, that 
they float on the surface, and are taken up without an’ 
trouble. The increase of the fish is greatly hi ; 
by the multitudes of alligators which frequent the 
river and the adjacent plains; and some of which are 
fifteen feet in length. tr 
formly flee at the approach of a man; but they often 
devour the calves, colts, and even the children when 
wandering near the river in the dusk ; and it is said, 
that after once tasting human flesh, they become more 
ravenous, sometimes watching an opportunity to 
the boatmen, while asleep, into the water. The gal« 
linazo, a bird about the size of a pea-hen, and very 
common in the hot climates of South America, fur- 
nishes a useful check to the increase of the alligators by 
its activity in destroying their eggs. Concealed amon, 
the branches of a tree, it silently watches the fe 
alligator till she has laid and covered her eggs in the 
sand. As soon as she is gone, the bird darts upon the 
spot, and, assisted by a multitude of its tribe, who 
readily join the fortunate discoverer, uncovers the nest, 
and devours the eggs. See Ulloa’s Voyage to South 
America, vol. i. (q) 
GUAYRA. See Caraccas, vol. v. p. 424. 
GUERCINO. The original name of this celebrated” 

artist was Giovanni Francisco Barbieri. Malvasia relates, 
that in his infancy he lost the sight of his right eye, 
and that from this accident he acquired the name by 
which he is now generally known. He was born at 
the village of Cento, in the. territory of Ferrara; and 
little doubt remains that he never received any 
instructions in painting but what he derived from two 
very obscure artists in his own country, namely, Gio. 
Batista Cremonini, and Benedetto Gennari. It has been 
affirmed, indeed, that he was taught in the school of 
the.Carracci; but this supposition is rendered impro« 
bable by a variety of circumstances, and by none more 
than the peculiarities of his different styles, all of which 
are at variance with the principles of that school. It is 
more than likely, however, that he derived much ad- 
vantage from studying the magnificent picture of Lo« 
dovico Carracci at the Capuchins at Cento ; but for the 
great proficiency which he attained, he must be con~ 
sidered as chiefly indebted to the strength of his own 
. axe and to the careful study of nature, The ten« 
ency of his mind began to shew itself at an early age ; 

and it is recorded of him, that when only ten years old, 
he painted a picture of the Virgin, in e facade of his - 

hey are not ferocious, and uni« 



Gus. 
father’s house, which would not have di a more 

pees 56> 200 8. more acti nd. When pre- 
mature talent is found to ripen into excellence, 

too y give credit to the stories which blind 
anion lights to record of childhood already at- 

ving what belongs to experience and age. ‘And 
his biographers relate that this picture of Guer- 

cino, at the age of ten, with such a subject as the Vir. 
gin, was actually a picture of extraordinary excellence ; 

~ we may safely class it among those innumerable instances 
of a like nature, in which exaggeration sets not only 
what is probable, but what is possible also, at defiance. 
In the course of his practice, Guercino adopted three 

_ different styles, which he followed at different periods. 
_ The first is not distinguished either by accuracy or 
grace of design ; and in respect of colouring and effect, 

“1s viol i onions, und harsh. It is a bad imita- 
tion of Michael Angelo Caravaggio, whose works at that 
ime were held in high estimation. Dissatisfied with 

attainments, he visited the celebrated schools of art 
at Rome, at Venice, and Bologna, and by great study 
and observation, he and improved his manner; 
and his second stile is free from many of the faults 
which are observable in his previous works. He still 
retained that vivid contrast of light and shade which 

istinguishes the productions of vaggio; and, like 
him, his outlines are generally lost, and blended in the 

,- fondo, but he now far surpassed him in deur of 
‘composition, and in dignity of character. His females 

are remarkable for elegant and fascinating beauty. His 
men, however, are not always free (even in this his best 
and most valued manner) from a degree of vulgarity 
and individuality, which probably arose from too strict 

an nce to the mode from which he painted. 
Among the great performances which he executed. at 
this period, we may reckon the picture of St Petronilla, 
formerly in St Peter’s, and lately removed from the gal- 

ery of the Louvre; the Aurora, in the Villa Ludoyisi ; 
his St Philip of Neri; his St Glena; and his fine pic- 
ture of the Deaeectie In a similar style of bold de- 

__.sign, and magically forcible effect, both of colouring and 
; flight and Sade he executed his grand undertakin 

ofthe Dome at St Piacenza, in which he has carrie 
fresco painting to a high degree of perfection. The 
late Mr Barry, in a letter dated at Bologna, to Sir Jo- 
shua Reynolds, eaksin terms of the highest praise of 
the pictures by ge at that time in the church of 
St Gregorio. Speaking of the solemn colouring in the 
works of Ludovico Carracci, “ Guercino,’? says he, “has 
much of this manner in his fine pictures at St Gregorio, 
with this difference, that I observe in Guercino more 
ellowing and fuoco in the colouring ;” and he regrets 

that this great artist should ever have de from the 
grave majestic tone which he then practised. Like the 
great painter to whom he is thus compared, one great 

excellence of Guercino, is the clearness of his deepest 
shadows. In his best works, he admitted a very large 

roportion of shadow ; yet, notwithstanding their 
Presath and deep repose, every object which it enve- 

> lopesis as distinctly seen as it would be in nature. No- 
_ thing is lost, nothing is left ambiguous. 
__. From this style, however, he was at an advanced 

period of his life tempted to deviate. The manner of 
__ ¢olouring which Guido had , remarkable for 
Sweetness, openness, and delicacy, was become the sub- 

ject. of great admiration ; and Guercino, in attempting to 
ival the peculiarities of style so widely different from 
ho own, lost all that stamped him an original genius, 
and fell into a manner of comparative imbecility. ‘In 
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this last manner, were his pictures of the Annunciation Guerickey 

GUE 

at Forli, the Prodigal in the royal palace at Turin, and 
the Marriage of the Virgin in St Paterniano, at Faro, 

This laborious artist left an incredible number of 
works. In the list given by Malvasia, he enumerates 
106 altar-pieces for the churches, 144 large historical 
pictures, besides his great fresco works, and his nume- 
rous portraits and landscapes in private collections. 
He left also a vast number of drawings, which are held 
in great estimation. The etchings which he executed,. 
nine in number, are very spiri He died in 1666, 
aged 76. O 
GUERICKE, Orro. See Pxeumatics, History of: 
GUERNSEY, the Sarnia of the ancients, is an island 

belonging to Great Britain. It is one of the Channel 
islands, lying within the bay of St Michael, and about 
seven leagues from the coast of Normandy. This 
island is of a triangular shape. Its extreme length is 
about 74 miles, and its greatest breadth about 4 miles. 
It is about 21 miles in circuit. According to the 
recent account of it given by Dr Macculloch, it is ele structure. 
vated to the south, and shelves towards the north, 
The southern coast is bounded by high cliffs, stretch- 
ing along part of the eastern coast. The rest of the 
eastern coast, and the northern coast, consist ef a num< 
ber of flat bays, separated by ridges of lofty rocks. De 
Macculloch conceives the island to be divided by an 
imaginary line, drawn from the town of St Peter’s Port 
to Pezeries. A level tract, broken only by cairns and 
rocky hillocks, lies to the north of this line. This tract 
comprehends an inundation of more than 60 years 
standing, which covers three hundred acres. It was 
formerly quite dry before the time of low water, 
but has lately been embanked and drained. Towards 
the south of the imaginary line, the, country forms a 
higher stratum, everywhere intersected by deep glens 
and narrow vallies of various directions. With the ex- 
ception of two or three narrow caves, which form the 
mouths of small vallies intersecting the high land, the 
lofty cliffs which bound the southern tract are continu- 
ous. There are here few detached rocks, but the north- 
ern coast is covered with them. Dr Macculloch obser~ 
ved, that the island is entirely of granitic formation ; 
that the southern division consists wholly of gneiss ; and 
that the rocks which form the northern exhibit 
various kinds of ite, or granitel. At the foot of a 
rocky near Prevolet Point, is a curious cave called 
La Cave Mahie. It is above 200 feet in depth; and 
from an entrance 9 or 10 feet wide and 6 high, it ex- 
tends from 50 to 60 feet in height and breadth, ending 
in granite points. 

he soil of Guernsey, which is eiss, is Soil and sey decomposed gn 1 
very fertile, and is well watered by springs and rivu- 
lets: Agriculture is carried on with great care. The 
lands are inclosed with stone fences. The seats of the 
gentry, and the farm-houses and cottages, which are 
v andsome, are agreeably situated among orchards 
Mo peng The ordinary food of the inhabitants, is 
a soup made of cabbage, pease, flour, and a few slices of 
green bacon, Their beverage is cyder. The produce 
of the island is nearly the same as that of the west of 
England. The fruits are very fine. Pigs are fed in 
winter on nips ; and the butter, pork, and veal, are 
in the highest perfection. Red and grey mullets, mac- 
karel, congor eels, and lobsters, are caught in great 
abundance round the island. Coals are imported ; but 
the principal fuel of the poorer inhabitants is sea-weed, 
the ashes of which are used as manure by the farmers. 

The climate of Guernsey is mild and temperate, and Climate. 
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is not subject to excessive heats or colds. ‘The winters 
and springs are moist, and high winds often prevail. 

Guernsey is divided into ten parishes, each of which 
is divided into several vintons, for the better manage- 
ment of affairs. The island is in the diocese of Win- 
chester, and province of Canterbury. The convention 
of the state, consists of the governor, a bailiff, 12 jurats 
appointed by the king; who administer the Jaws, which 
are quite different from ours, These officers hold their 
places during pleasure ; and they judge in all civil and 
criminal cases excepting high treason. The governor 
receives tythes of all kinds of grain. He has under 
him a lieutenant-governor, who is called the constable 
of the castle. The prevailing religion is that of the 
church of England, though the followers of Wesley 
are numerous. The Catholics are very few in num- 
ber. 

The only town in the island is St Peter’s Port. It 
originally consisted of a narrow street of high houses, 
but the buildings have been extended across a ravine 
over the surrounding heights. The lower streets are 
narrow, dirty, and irregular, The principal church, 
built in: 1312, is of granite. It has Gothic mouldings, 
though. no pointed. arches. Its exterior is handsome. 
Its porch is remarkable for the depth and extent of its 
mouldings ; and its tower is a great ornament from the 
pier and road It contains some good modern monu- 
ments. The new court-house is handsomely built of 
granite, and fitted up with suitable offices for the pre- 
servation of a few records. The new prison, built af- 
ter the model of the debtors’ gaol at Manchester, is 
very spacious and commodious. The work-house, or 
hospital, is supported by an endowment, and by an 
assessment on lands and houses. The harbour af- 
fords sufficient shelter and security to shipping. The 
keys and the piers are immense masses of rough ma- 
sonry formed of granite, and extending out into the 
harbour. These walls are paved, and have parapets, 
and they inclose a space of several acres. The harbour 
and the road are exposed to the south-east. Harbours 
for vessels of light tonnage occur on the north and west 
sides of the island, at the creeks of Bazon, L’Accousse, 
Ferminer, St Sampson, and the west passage. The 
market-house for meat and vegetables, is a large build- 
ing erected in an open square. Two large and ‘hand- 
some rooms have been fitted‘up above the market-house, 
for the public assemblies and entertainments, which are 
held monthly during the gay season. There is also a 
small theatre here. An ascent of about 100 steps, leads 
from the level of the market-place up the side of a'ra- 
vine to the new town, where there are many good and 
open streets, one of which, called George Row, contains 
several ene houses. The government house, the 
public walks at L’Hivreur, and the college founded by 
Queen Elizabeth, are the only other objects of interest. 

There were formerly four castles in ‘the island, viz. 
Castle Cornet, the Castle in the Marshes, Vale Castle, 
and the Castle of Notre Dame. Castle Cornet is situa- 
ted-on a rock of gneiss often approaching to granite, 
and intersected by veins. of quartz, trap, and felspar, 
curved and mixed in various ways. This rock is about 
a quarter of a mile. from the shore, and near Port St 
Peter's, It is scarcely accessible but on one side, It is 
surrounded with an outer wall of great thickness, flank- 
ed-by several machicolated towers, and the k has 
been converted into casemates. Elizabeth enlarged it 
with a lower line of curtain and bastions 3 and barracks 
and ‘accommodation for a numerous garrison have since 
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been formed: It is now defended by a considerable ¢ 
quantity of heavy psa 2 

The Castle in the Marshes appears to be very ancient. 
It is encircled with a double wall of granite, and has an 
outer and inner ditch, and a keep in the Norman 
form. 

The Vale Castle, which is also ancient, stands upon” 
a commanding eminence, near St Sampson’s harbour. 
It was once reckoned to be strong, but it has now on 
a surrounding wall, with flanking towers, and a portal. 
There are barracks for a garrison; and several pieces of’ 
cannon on the ramparts, command a passage called the 
Russel. The castle of Notre Dame, and that of Rocquane, 
no longer exist. ‘ 

The inhabitants are chiefly emp in agriculture, M 
and in the cultivation of their ens and orchards, tw 
from which great quantities of excellent cyder are made. 
The only manufacture is that of woollen goods. They 
are allowed to import 1000 tons of wool annually 
from England, which is made into stockings, waist- 
coats and breeches. Lobsters are the only fish which 
is ex d. Guernsey was, before the establishment 
of the London Docks, the grand bg of all the forei 
wines and brandies. Towards the bay of St Sampson’s, 
there is a fine rock of grey or black ite, which 
is exported in large quantities to London and Ports~ 
mouth. 
stone, and being hard and tough, it is admirably 
ed for building and paving, as it easily breaks into 
square masses before the hammer. Dr Macculloch could 
not obtain any physical or historical evidence that em: 
was a production of this islnd, as has been generally 
stated. Every part of the coast of Guernsey is fortified 
with strong batteries and breast works. The number” 
of houses in St Peter's is about 800, and the population 
of the island about 15,000. f 

See Dicey’s History of te yf 3 Grose’s Antiqui- 
ties of England and Wales ; and Macculloch’s Account 
of Guernsey, in the Transactions of the Geological So- 
me vol. i. p. 7. 

U IANA, an extensive country in South America, situat 
is bounded by the river Orinoco on the north, by the and ex 
river of the Amazons on the south, by the Atlantic 
Ocean on the east and north-east, and by New Granada 
on the west. It is nearly of a triangular form, and is 
computed to contain 250,000 square miles. It extends 
along the coast from the mouth of the Orinoco to that 
of the Maranon or Amazons river, about 700 miles ; 
and stretches inland from east to west about 1200. 
The Orinoco is known to communicate by several 
branch-streams with the Maranon ; and one of these, 
called the Yupura, is considered as the western verge 
of Guiana. It is therefore completely an insulated tract, 
and is probably capable of fiends orediites 

The discovery of Guiana has been attributed by some pj. 
to Columbus in the year 1498, and by others to the and hi 
Spanish navigator Vasco Nunes, who, after ascertaining — 
Cuba to be an island, landed in 1504 on the continent 
of South America; and, having traced the coast from 
the Orinoco to the Maranon, comprehended the whole 
tract in that extensive country, to which, in contradis- 
tinction to Cuba and the adjacent islands, he gave the 
general name of Terra Firma, But, though originally 
seen by the Spaniards, Guiana was little known, till it 
was visited by Sir Walter Raleigh in the year 1595; 
who not only explored the coast, but also sailed up the 
river Orinoco about 600 miles in quest of the imagi- 
nary El Dorado. | Several English: buccaneers next res 

It is called the Guernsey or St Sampson’s 



ana sorted to the coast ; and, in 1634, about sixty persons, 
“= partly English ae ee French, under the command 

~~ of a Captain Marshall, were found in Surinam cultiva- 
a tobacco, and making trading be ogg to the neigh- 
_ bouring coasts. In ‘1650, this voluntary settlement 

_ was taken under the protection of Great Britain, and 
Lord Willoughby of Parkham was pepetntes governor; 
but, in 1667, it was taken by the Dutch, and finally 
ceded to them by the treaty of Westminster in 1674, 
in exchange for the a ini of New York. Similar 
settlements were gra ually made by other powers, on 
different parts of the coast ; and the country of Guiana 
has'thus been distributed by phers into four dis- 
tinct divisions ; viz. Spanish Guiana, Dutch Guiana, 
French Guiana, and Portuguese Guiana. Spanish 

» Guiana extends along the coast about thirty leagues 
from the mouth of the Orinoco to Cape Nassau, and runs 
inland about 150 leagues on the south of the Orinoco ; 
Dutch Guiana lies between Cape Nassau and the river 
Maroni ; French Guiana between the Maroni and the 
river Carapana; and Portuguese Guiana, between 
the Carapana and the river of the Amazons. The 
more inland part of the country, behind these settle- 
ments, may be considered as a fifth division, and called 
Yndian Guiana. Of these, Spanish Guiana is by far the 

“Most extensive and valuable possession. Its breadth, 
indeed, for the space of 80 leagues eastward, does not 
exceed 30 leagues; but it afterwards widens to more 
than 150 leagues, running along the back of the Dutch 
and French possessions, till it reaches the equinoctial 
line, which separates it from the Portuguese territories. 
It is divided into Upper and Lower Guiana, of which 
the river Caroni may be considered as the separating 
boundary. Lower Guiana is intersected in all direc- 
tions by numerous rivers, which from time immemorial 
have’contributed to increase the vegetable mould on its 
‘surface, so that in point of fertility it is not surpassed 
by any other portion of territory in the American con- 
tinent. But, for the space of 30 leagues from the coast, 
it is completely occupied by the Caribs, the most fero- 
cious of the Indian tribes, who have hitherto massacred 
every <a missionary or settler, who ventured to 
approach their habitations ; and whose hostility to the 
Spaniards, the Dutch have been accused of fomenting, 
for eh aa of extending their commerce along the 
coast of Spanish Guiana. The city of Saint Thomas, 
the capital of Spanish Guiana, is situated on the right 
bank of the Orinoco, about 90 leagues from the mouth 
of the river ; and is the residence of a governor and a 
bishop. Its streets are larly built and well paved ; 
and its climate pure aid healtiyy ; but its port is in- 
commodious, and its distance from the coast unfavour- 
able to its’ commercial prosperity. From this port of 
Guiana, were exported, from 1791 to 179%, 10,380 
oxen, and’3140 mules, all either bred in the province or 
brought from Varinas; an:|, in return, were imported 
200. , and 349,448" piastres in specie. From 
1791 to 1795 the silver exported to Europe amounted 
to 25,203 piastres, and the commodities to 363,397 
piastres. But this commerce is said to have greatly di- 
minished. The population of Spanish Guiana, exclu- 
sive of the ion occupied by the Caribs near the 
coast, is estimated only at 34.000, of which 19,425 In- 

s are under the jurisdiction of the missionaries, 
6575 reside in the capital, and the remaining 8000 are 
stattered through the different villages. Farther par- 
ticulars respecting the political and ecclesiastical state 
of this province will be found under the articles Ca- 
rAccAs and Ortnoco; and for an account of the other 
European settlements on the coast of Guiana, we refer to 
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the articles Benarce, Cayenne, Demenany, Suniwam, 
&c. In the present article we confine ourselves to such 
topics as may be considered common to them all, espe- 
eially to the natural history of Guiana, comprising its 
a climate, native productions, original inhabitants, 

Guiana was originally called by some navigators the 
wild coast; and its shores, accessible onl by the 
mouths of its rivers, are every where covered by dan- 

ous banks, quicksands, rocks, and imp le 
ickets. Its appearance from the sea is wild and un- 

cultivated ; and it is so low and flat, that, even where 
there are plantations along the coast, there is nothing 
visible at first, but a continued forest standing close to 
the beach; so that the country appears as a cluster of 
trees growing out of the water. The European settlers, 

icularly the Dutch, attempted at first to cultivate 
the banks of the rivers, at a considerable distance from 
the coast; but, by the example of the British, were 
persuaded to extend their plantations along the shore, 
where the soil is remarkably fertile, and adapted for 
every variety of tropical production. The ground, for 
a considerable way up the country, is every where 
level ; and so low, that, during the rainy season, it is 
usually covered with water nearly two feet in height. 
This renders the soil so rich, that, on the surface, for 
12 feet in depth, it is a stratum-of perfect manure, and 
has been actually carried to Barbadoes for that purpose. 
In some places, 30 crops of rice can be raised in suc- 
cession ; whereas, in the West India islands, not more 
than two is ever expected from the richest lands. The 
whole country is intersected by deep swamps or marshes, 
numerous rivers, and extensive savannahs, The interior 
has been little explored ; but, in proceeding inland, it 
becomes more hilly, and the soil poorer, sometimes 
rocky, and often sandy. It is covered with immense 
forests, rocks, and mountains; and, in some of the lat- 
ter, a variety of mineral substances are. found. The 
most prominent objects are a lake called Parima, whose 
extent varies with the seasons; and a chain of moun- 
tains called Mei, nearly parallel with the form of the 
coast. From these mountains, rivers flow in every di- 
rection ; some, like the Essequibo, falling into the At- 
lantic; some, like the Caroni, joining the Orinoco ; 
and others, like the Ric Blanco, uniting with the river 
of the Amazons. 

Guiana. 

Aspect, 

The climate of Guiana is the mildest and most 8a- Cyjmate. 
lubrious of an 4 om country hitherto inhabited by 
Europeans. This been ascribed principally to the 
regular Weel Fe of the trade-wind over the surface of 
a-vast tract of ocean, which thus carries a 
stream of cool air over Guiana from east to west; 
while, on the opposite coast of Africa, the same ee 
torial wind, coming over land, is heated with the sultry 
vapours of sandy daeits Besides this general flow of 
the whole atmosphere in a westerly direction, there is 
a daily lateral fluctuation, termed the sea-breeze and 
the land-breeze ; the former, which is the cooler of the 
two, blowing from the north-east during the day, 
temperating the ardour of noon ; and the latter, which 
is the warmer of the two, blowing from-the south-east 
during the night, preventing too rapid a_chillness. 
The range of the thermometer on the coast, during the 
whole year, is from 72 to 87 ; and, between two or three 
hundred miles up-the country, it is from 654 to 84, 
Instead of the cold and the warm seasons of Europe, 
the year is divided by the rainy and the dry seasons, 
which may be termed the winter and summer of the 
country. But, in Guiana, there may be said to be an- 
nually two winters or wet seasons, and two summers 
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or dry seasons, which are distinguished from each 

——~—— other by the appellation of the grealer and the smaller, 

“Diseases. 

Vegetable 
produc- 
tions, 

Mountain 
cabbage. 

-occasionally come during the night. 

referring not to the intensity of the heat, or the vio- 

‘Jence of the rains in the one more than the other, but 

to their duration. The long wet season begins about 

the middle of April, declines in August, and ceases’ in 

September; when the short dry season commences, 

and continues till the middle of November. Then 

comes on the short wet season, which lasts till the 

middle of January, when the long dry season appears, 
which does not terminate till the middle of April. 
During this last period, especially in the month of 
March, the weather is most pleasant, the atmosphere 

-clear and pure, the climate genial and cool. There are 
frequent variations in these stated periods; and the 
changes are generally accompanied with tremendous 

«storms of thunder and lightning, which sometimes 
prove fatal both to the inhabitants and the cattle of the 
country. In the wet season, though the rain falls in 
torrents, yet it is generally in the afternoon ; and in 
the dry season, there is rarely a drought, but showers 

he earth is thus, 
during the whole year, adorned with perpetual ver- 
-dure, the trees loaded at the same time with blossoms 
and ripe fruit; and the whole presenting to the view 
a delightful union of spring and of summer. There are 
‘no hurricanes to destroy the crops of the planter ; and 
rarely are any earthquakes felt in the level districts. 

There are few contagious disorders in Guiana; 
and by temperate living, together with proper care to 
avoid the mid-day heat and evening dews, Europeans 
have been able to preserve a state of excellent health 
in the country. The principal disease is fever, in a 
variety of forms and degrees, from the simple intermit- 
tant to the dreaded yellow fever. A prickly heat, or 
scarlet eruption, is frequently experienced, which causes 
extreme itching, but is considered rather as friendly to 
health. The stings of the musquitoes or gnats are often 
succeeded by large pimples, which are apt to be con- 
verted by scratching into troublesome ulcers, The 
ring-worm consists of long scarlet spots, chiefly about 
the face and neck, and is prevented from spreading b 
the immediate application of lime-juice mixed wit 
gun-powder, The chigoe, or jigger, is a kind of sand- 
flea, which lodges under the toe-nails, between the skin 
and the flesh, and unless extracted as soon as the itch- 
ing which they occasion is felt, are apt to produce very 
deep and fretting ulcers. The yaws, a dreadful dis- 
order resembling the small-pox, and covering the 
body with large ulcers, is extremely infectious, but 
seems peculiar to the negro race. Dry gripes, bloody 
flux, and dropsy, are also frequent. 

The vegetable productions of Guiana are exceedingly 
numerous, and many of them particularly worthy of no- 
tice, both as objects of curiosity and as articles of utility. 
The trees in the forests grow to an immense size, many 
of their trunks rising to thé height of 100 feet, and throw- 
ing out at the lower extremity a number of flattened 
projections, which surround the stem like supporting 
buttresses, and form deep recesses, capable sometimes of 
affording shelter to 10 or 12 persons. The mountain 
pore unrivalled in the vegetable world, has a 
straight tapering trunk 100 feet in height, and 7 or 8 
feet in circumference, branches 20 feet in length, diverg- 
ing in a horizontal direction, palmated narrow leaves 
above 2 feet long, a green husky pod 20 inches in length 
at the clefts of the lower beach full of nuts, which 
are the seeds of the plant; and,.on the summit of 
the trunk, the cabbage, consisting of thin white » ; 
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strata, and resembling an almond in taste. The silk 
cotton tree, generally growing to the height of 100 ; 
feet, with a trunk 12 feet in circumference, and free Silk co 
of branches for the space -of 70 feet, bears a pod tree. 
full of silky filaments. The red mangrove tree; pea 
growing in marshy places, rises from a number of grove tre 
roots, which appear several feet above ground, before 
they are joined together to form the main trunk, which . 
is generally tall and large, hard, and good for sacrtme. 
and numerous ligneotts shoots, without leaves or branch- 
es, descend from the stem and the lateral boughs to- ~ 
wards the ground, where they take root, andlike props _ 
or pillars, afford support to the tree in its watery soil. 
The cocoa nut tree, growing. to the height of GO or 80 Cocoa ny 
feet, but seldom perfectly straight, bears fruit at the tee 
age of six or eight years. The pipeira tree, about 70 Pipeiratr 
feet high, and 9 in circumference, affords a weigh’ 
durable timber, and bears a small round fruit of a fari- 
naceous nature, which is sometimes used by the Indians 
as food. Among a variety of other valuable forest trees, 
growing to the height of 50 feet, may be mentioned the 
iron-wood tree, so called from its hard and heavy wood; Iron 
which is used for clubs, windmills, and similar pur- ‘tee- 
poses ; the bullet-tree, which has a dark coloured wood, Bullet tre 
spotted with small white specks, very durable, and so ; 
weighty as to sink in salt water ; the launa tree, which {una tr 
bears a fruit like an apple, yielding a purple coloured i 
juice, employed by the Indians in painting their bodies 5. y 
the mahogany tree, resembling the cedar, and prefer- 
ring a rocky soil ; the tonquin bean tree, which ‘bears Tonquin 
the sweet-smelling pulse of that name, and some of bean 
which sometimes grow to the height of 70 or 80 feet ; 
the cassia fistula, covered witha light brown bark, and Cassia fi 
bearing pods 18 inches long, containing a sweet pulp la 
resembling treacle. Of a smaller size are the bourracou- 
ra, or letter wood tree, which contains a heart of a deep Letter y 
red colour, marked with black pote hard, ponderous, tree. 
capable of the finest polish, and highly valued for its ’ 
beauty ; the hiarree tree, which grows near rivers, and Hiarree, 
generally at a distance from other trees, esteemed a 
strong poison, even the smoke of the wood when burn- ' 
ing proving fatal to animal life ; the cocoa tree, which 4 
bears a eg of the size and shape of a melon, contain- 
ing rows of nuts in its longitudinal cavities. 

The most valuable fruit trees are the guava, which Fruit tr 
bears a round fruit of a light yellow colour, the internal guava, 
part of which is a red pulp Ss ecy made into jellies, 
and the external part resembling the substance of an 
apple, employed in tarts, &c.; the tamarind tree, which Ta 
grows to a considerable size, and produces its fruit in a 
large pod ; the aviato or avogato pear tree, resembling a 
walnut tree, and bearing a delicious fruit like a large pear 
of a pale green colour, and yellow pulp, similar in taste 
and flavour to the finest peach ; the female poppau, 
which produces an oval-shaped fruit, about six inches 
in length ; plantains, bananas, pine apples, &c. Among gp 
the useful shrubs, we can only particularize the cotton 
bush, which produces two crops annually ; the coffee 
bush, which also bears two crops, each tree yieldin 
about a pound and a half at a crop; the palma christi, Castor by 
or castor bush, which bears nuts of a triangular form, 
covered with a thin brown fur, the kernels of which 
yield by expression the well known castor oil; the 
cassava shrub, of which the roots are ground into meal, 
and formed into an excellent. bread; but the bitter 
cassava, though it becomes a wholesome food when 
boiled or baked, is in its raw state a fatal poison. Of 
many curious plants may be mentioned the aloe, of 
which there are ve.ious kinds ; the caruna shrub, bear- 

mi 
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ing a nut, of which the kernel is used by the Indians 
as a slow poison; the curretta, or silk-grass plant, a 
species of aloe, the leaves of which contain a sapona- 
ceous pulp, used in washing, mixed with fine and 
strong white filaments, which when properly cleaned, 

ean scarcely be distinguished from threads of silk, and 
are employed in making nets, cords, &c.; the siliqua 
hirsuta, a slender creeping plant like the vine, bearing 
pods resembling the common pea, covered with fine 
stiff pointed hairs, which, — being applied to the 
skin, produce an intolerable sensation of itching ; 
troolies, or leaves of an enormous size, from 20 to 30 

_ % feet in length, and about 2 or 3 in breadth, growing 
from a short root close to the ground, and used as a 
thatch for houses, which they protect from the heaviest 
rains, and last for many years ; nibbees, a kind of lig- 

_ heous rope, without any foliage, growing to an im- 
mense length, and from 3 to 18 inches in circumfer- 
ence, sometimes entwining themselves together to the 
thickness of a ship’s cable, and at other times inter- 
Weaving themselves like nets, so as to intercept the 
game in their course, frequently climbing to the tops 
of the loftiest trees, and again dosdeadion to take root 
in the earth, often coiling themselves so closely around 
the trunks of the trees, as completely to check their 
growth, and so extremely tough as to be used by the 
natives for fastening the posts and thatch of their huts. 
The roots most deserving of notice, are the ipecacuan- 
ha, the ginger, and the Indian yam, which last is about 
eight inches in length, and six in circumference, of a red- 
a purple colour, and affords an agreeable farinaceous 

The native animals of Guiana are not yet fully ascer- 
tained ; and its unexplored forests contain, in all proba- 
bility, many animated beings, which are but very im- 

ectly known to the zoologist. Many of the domes- 
tic animals, the bull, the cow, the ass, the hog, the 
sheep, &c. have been imported from the old continent; 
and some of these; having escaped into the woods, have 
run wild and multiplied rapidly. Most of them, how- 
ever, have greatly Aiea both in size and in flesh, 
in consequence, it is conjectured, of the perpetual per- 
spiration to which they are exposed, and the coarseness 
of the grass on which they feed. “The sheep, particu- 
larly, are remarkably diminutive, and their wool con- 
verted inte straight hair. The hogs, on the contrary, are 
large and fat, and superior to those of Europe. The 
goats are large and beautiful animals, common in all 

of the country; often kept on the: plantations, 
where they breed quickly, and yield much milk, The 
poultry are as plentiful and excellent as in any part of 
the world. A smaller species of domestic hen with 
rumpled or inverted feathers, is reared by the natives 
in the inland parts of the country, and is considered as 
natural to Guiana. 

' . The beasts of prey, which abound in the forests of 
this. country, though numerous, are not remarkabl 
formidable to the human race. The most powerful is 
the tiger, of which there are several kinds ; the jaguar, 
which resembles the African species, and sometimes 
measures six fect from the nose to the root of the tail, 
is very strong and ferocious, frequently attacking the 
cows, horses, and young negroes on the plantations ; 
the couquar, or tiger, resembling a grey hound in 
shape, but larger in size, and equally fierce as the last 
mentioned ; and the tiger cat, a beautiful creature, not 
much larger than the domestic cat of Europe, but de- 
structive and untameable like the rest of its kind. 
This is a ferocious little creature, called the crabbo-dago, 

not much larger than a common cat, and supposed to Guiana. 
be the same with what Buffon calls seed tessa or grey- 
weasel, which is never glutted with blood, but murders 
whatever comes in its way, whether quadrupeds, fowls 
or reptiles, if it is able to vanquish them. There are 
various kinds of monkeys, but no apes in Guiana. The 
natives affirm, that the ouran-outang, five feet in height, Ouran-ou- 
is found in the woods, but no European has ever seen "S 
any of these animals in the country. Of the others; 
the most remarkable are, the quato, which has a naked 
face, a nose like that of a negro, deeply sunken eyes, 
large ears, and, excepting its long tail, bears a great re- 
semblance to the human form ; the howling baboon, Howling 
which is about the size of a small bull dog, has a long baboon. 
black beard, and is chiefly remarkable for assembling 
in large crowds, and uttering a most disagreeable howl 
or yell, which is continued for a long time, and which 
is said to be a sure sign of approaching rain ; and the 
saccawinkee, or schacomingky ; sometimes called the 
lion monkey, a small and delicate creature, ‘only about 1 jon mone 
five or six ounces in weight, which perches like a bird key... 
= the forefinger, and is frequently brought down’to 

plantations by the natives for sale, has a small head, 
round smooth ears, oval face covered with fine white 
hair, a tail much longer than its body, long bushy black 
hair, especially around its neck, like the main of a lion, 
is extremely susceptible of cold, and though frequently 
tamed, seldom lives longer than afew months, The 
coatimondi or Brasilian weasel, aw like a dog, often Coatimondi. 
as large as a fox, and resembling animal in cuns 
ning, is a great destroyer of the poultry ; and, equalling 
the monkies in the faculty of climbing trees; commits 
great ravages among bird nests. One-of the most ex- 
traordinary animals in Guiana is the great ant-bear, Ant-bear.- 
which often weighs from 150 to 200 lbs. and measures 
not less than eight feet from the snout to the tip of the 
tail, It has a small head, covered with hair as soft as 
velvet, and.a tail immensely large, flaty and covered 
with long. hair like that of a horse, and as strong as the 
bristles of a hog, with which, during-a shower, or when 
attacked, or wail asleep, he protects his whole body. 
His feet are armed with long claws, with which he can 
defend jhimself against any dog, and even — the 
tiger, and never quits his hold while he has life. He 
has a long slender tongue, resembling a worm, some- 
times almost two feet in length, and moistened with 
saliva of a sweetish taste, which he thrusts into the ants’ 
nests, who settle upon it in crowds, when he draws it 
into his mouth, renewing the o ion til} no more are 
to be found. There are found in Guiana the poreu- 
pine, the armadillo, the sloth, several kinds of opossum; 
wood-rats, and mee. 

There are two kinds of deer, the largest of which, Deer. 
called bajew, are about the size of an English buck, and 
feed in great numbers in the savannah ; the smaller 
species, called wirrebocerra, are remarkably nimble, 
have no horns, and make the most ‘delicate venison. 
The paccarara, or Indian coney, is common in all parts 
of Guiana, and greatly resembles the hare in shape and 
size y is very prolific, and easily taken; and its flesh, 
which is: week like that ofa rabbit, forms a principal 
part of the food. of the natives. There are several kinds Wild hogs. 
of wild hogs in the forests, particularly the pingos, or 
warree, resembling small English hogs, found in herds 
of 300 or more, running always in a line, and easily 
knocked on the head, A larger kind, called cras-pin- 
gos, are armed with strong tusks, and, when wounded 
or.obstructed in their course, become extremely fero- 
cions. But both these kinds are supposed tobe merely. 
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the doméstic hog of Africa or Europe in a wild state ; 
and the only species indigenous in Guiana, is the pic- 
caree, or pe a hog, which is about 3 feet in length, 
without either tusks or tail, and is particularly remark- 
able, from having on its back, above the hind legs, a ca- 
vity about an inch deep, filled with a white fetid fluid, 
which, ynless cut out as soon as the animal is killed, 
infects the whole flesh, so as render it unfit for being 
used as food. They are found in large herds in the 
drier and mountainous of the country ; and their 
flesh is greatly admired by the natives. There isa great 
variety of lizards, mt nich the most arenes = er 
guana, about three feet in length, and generally foun 
among the shrubs and fruit trees, Its eggs, which 
are deposited in the sand, are reckoned excellent food 3 
and its flesh particularly is esteemed a great delicacy, 
resembling in taste that of a chicken. ; 

The amphibious animals aré very abundant in Gui- 
ana; of which we can only slightly notice the tapira, 
resembling the hippopotamus, but not lenge than an 
ass, with the head of a horse, and a considerable pro- 
longation of the upper lip, excessively thick skin, brist~ 
ly mane, and short tail, feeds on grass and aquatic 
herbs, and its flesh is accounted superior to the finest 
ox beef, but it is rarely procured, as the animal is ex-. 
tremely shy, and plunges into the water upon the least 
alarm ; the manatee, or sea cow, about 16 feet or more 
in length, with a head like that of a hog, nostrils like 
an ox, breasts like those of a woman, and a tail like 
that, of the whale, seldom quits the water entirely, and 
its flesh, which is very fat, tastes much like veal; the 
alligator, or cayman, found sometimes 20 feet in length, 
but generally harmless, and even in water seldom at- 
tacking a man, as long as he keeps himself in motion ; 
the laubba, which seems to be the same with what 
others call the paca, or spotted cavey, or aquatic hare, 
is peculiar to this part of the world, about the size of a 
sucking pig or large cat, with the head of a pug dog, 
extremely fat, and resembles the finest pork, feeds on 
herbs and grain, takes refuge in the water when pur- 
sued, swimming a long time at a short distance from 
the surface, so that it is often shot under water with ar- 
rows; the pipa, a kind of toad or frog, sometimes as 
large as an ordinary duck, a creature of a hideous ap- 
pearance, covered with a brown shrivelled skin, and 
chiefly remarkable for the uncommon loudness of its 
voice ; but still more for the peculiar manner of its pro- 
pagation, the young being hatched in watery cells on 
‘the back of the female, or, according to others, placed 
there by the assistance of the male after they have be- 
come tadpoles, and continuing to nestle there till the 
second transformation is completed,  ” 

There are many snakes in Guiana, of which the best 
known are the rattle-snake, whip-snake, and dipsas ; 
the papaw, or ammodytes, a harmless and beautiful 
creature, from three to five feet in length, which is re- 
vered by the natives as a sacred object ; the oroocookoo, 
supposed to be the same with the small laboia, the bite 
of which has been known to prove fatal in a few mi- 
nutes ; and the aboma, an amphibious animal, delight- 
ing in low marshy places, found upwards of 20 feet in 
length, and said, when fully grown, to be from 30 to 
40 feet long, and from 3 to 4 in circumference at the 
thickest part of the body. Its bite is not considered as 
venomous, and it is a sluggish unwieldy creature, but 
seizes its prey by surprize, and devours deer, hogs, or 
even the tyger withont difficulty, entangling and crush- 
ing them in its grasp, besmearing them with saliva, and 
swallowing their bodies entire. 
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The birds most commonly found in Guiana are the vul- 
ture, eagle, ow], falcon, butcher bird ; parrots of various ™ 
kinds ; and beautiful mackaws, some of which are Bits 
about the size of acapon, toucan, pelican, wood-pecker, 

w, tiger bird, a kind of heron of a reddish 
colour, spotted with black ; flamingo found in flocks on 
the banks of rivers, and so tame as frequently to mix 
with the poultry on the plantations ; agame, or trum- 
peter, a kind of turkey pace eg so 4 
often domesticated ; sun-bird, resembling the English 
partridge, and sometimes kept in the houses to 
the ants ; peacock-pheasant, or powese, resembling in . 
size and flavour an English turkey ; kishee-kishee, about Kishes- 
the size of a sparrow, adorned with most beautiful kishee. — 
plumage, and sometimes brought by the Indians from A; 
the interior of the country; the mocking bird; which 
hangs its nest, (about 14 inches in length, and 8 in cir- 
cumference,) at the extremity of the twigs of the re- 
motest branches, as a security from the monkies ; and Humm 
the humming bird, which is found here in nume bird. 
ber and variety: the most common of these, of a 
and crimson colour, is not bigger than a large 3 
and the smallest, of a black and colour, with a 
golden tuft on its head, nearly a third less than the last 
mentioned, sometimes weighs little more than 50 grains. 
There are bats of a large size, some of which have been Bats. _ 
found to measure thirty-two inches between the tips 
of the extended wings, and which are known to open 
the veins in the feet of persons asleep, and to suck the 
blood till they are satisfied. 

The fish caught on the coast are far from being de- Fish. 
licate, as the water is extremely muddy for several 
leagues from the shore. The most remarkable of the 
salt water fish is the low-low, about six inches in length, 
and three in circumference ; and the largest of the fresa 
water fish is the barroketa, about three feet long, and 
two in circumference, resembling a salmon, white, fat, 
and delicate. The eee another fresh water fish, about 
18 inches long, and of a flat form, has a large mouth 
armed with long sharp teeth, and is said to attack per- y 
sons when bathing in the rivers. The frog fish is one Frog fis 
of the greatest curiosities in Guiana, and is said to pass , 
by regular gradations, through the form of a frog, a 
frog fish, and lastly’a fish, but is affirmed by Stedman 
to proceed rather in the opposite direction, from a fish 
to a frog, and to be probably nothing: else than a kind 
of tadpole, which grows toa large size before under- 
going its usual transformation; in the fish state, it is 
about eight or ten inches long, without scales, and ex- 
ceedingly fat and delicate. e galvanic ee] is very 
common in the rivers of this country, generally about 
three feet in length, and 12 inehes in circ ; 5 
though sometimes found ofa much larger size ; it comes 
frequently to the surface of the water, as if to inhale the 
air, and its flesh is esteemed delicate food by the na- 
tives. Multitudes of crabs are found in the bottoms of 
the muddy streams; and a large land crab, much used 
as food by the natives, abounds on the banks of the 
sea, at the mouth of the rivers. : 

Insects abound in Guiana in vast numbers, owing to In 
the continued warmth of the climate, which both favours 
their production, and prolongs their existence ; and 
continually flying in the faces, or crawling about the 
bodies of the-inhabitants, are the most-intolerable pest 
of the country, especially to new settlers from Europe. 
Musquitoes are inconceivably numerous See te the 
rainy season, particularly on the coast, and on the banks 
of rivers ; and are said to prevail most in-places, which 
are in a state of progress from a wild to a completely 



— mixed with water and applied 
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cultivated condition. The juice of lemons or limes, 

to the skin, is at once 
the best remedy for their stings, and a tolerable pre- 
servative against their attacks, Covk-roaches are found 
from one to two inches in length, which make their 
way into chests and boxes, and besides destroying 
cloths of every description, render every kind of vic- 
tuals which the utterly disgusting, by the nau- 
seous smell which they leave behind. As this creature 
is seldom seen to fly, the best preservative against its 
Favages is to- the boxes or trunks upon empty 
wine bottles, kept free from dust, so as by their smooth- 

~ ness to render its ascent more difficult. Ants of many 
different kinds are extremely numerous, and prove very 
destructive to the stores, (especially of sugar,) in the 

tations. Their immense nests of black earth, built 
on the trunks of the trees, are often so high as te re- 
semble | black bears at a distance ; and some of 
their hillocks on the ground have been seen as high as 
15 or 20 feet, and nearly 100 feet in circumference. 
Some of these insects are above an inch in length, and 
cause great pain by their bite. A small species, eall- 
ed the fire-ant, ich flies in great numbers, oecasions 
a burning sensation resembling that produced by boil- 
ing water, s to proceed from some venomous 
fluid injected into the wound. There are two kinds of 
fire-flies, the smallest of which seen only during night, 
emits sparks of fire at intervals; but the larger kind, 
which is more than an inch in length, affords so steady 
and clear a light, that two or three of them put into 
a glass will enable a person to read or write without 
difficulty. The bees of Guiana are very small, of a 
black colour, and armed with powerful stings ; and one 
Species, mentioned by Stedman, which builds: its nest 
in the roofs of houses, is said to attaek every stranger 
with the greatest fury, while it never molests the regu- 
lar occupiers of the habitation, in which it has taken 
up itsabode, The grasshopper tribe is sufficiently nu- 
merous; but two kinds are peculiarly worthy of notice, 
one called “the walking leaf,” from its wings, about 
three inches in length, being so folded on. its back, as 
to give it a close resemblance to a brown leaf; the 
other, called in, Surinam “ S juffer,” has a body 
about seyen inches in length, not thicker than a com- 
mon quill; has no wings, but is mounted like a spider 
on six legs, nearly six inches long, and has on its head 
four anternine, two of which are about five inches in 
length. An enormous and hideous looking spider, 
called the bush-spider, is found in the forests ; and is 
of such a size, that one of them, when put into a case 
bottle eight inches high, actually reached the tep with 
some of its claws, while its feet were resting on the. 
Bottom. It feeds upon all kinds of insects, and is said 
even to suck the blood of young birds. Its bite is'so 
‘venomous, as to be supposed to Ee sometimes fatal, 
and always at least occasions a fever. The groe-groe, 
‘or palm-tree worm, about three inches long, and thick 
‘as aman’s thumb, of a light yellow colour, with a 
black head, breeds in the cabbage tree after it is cut 
down, is roasted and eaten as a great delicacy, equal to 
‘the finest marrow ; and sometimes its fat, melted and 
‘clarified, is used instead of butter. There are centi- 

les. pedes above six inches in length, which move with 
‘equal rapidity backwards or forwards, and whose bite 
is venomous. Scorpions, also, are frequently found 
‘among old trees and rubbish ; but their sting, though 
very mental and apt to occasion fever, is said not to be 
morta £34 
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For an account of the native human inhabitants of Gniana. 

this country, we refer to the general description of the ~~ 
Natives. American Indians, given under the article Amenica; 

and shall only notice here, in a cursory manner, the 
len tribes which occupy the interior of Guiana, 

ut occasionally visit the European settlements on the 
coast. The chief of these are the Caribs, Accawaws, 
Arrowawes, and Worrows, The Caribs inhabit that Catibs. 
part of the coast which lies between the Essequibo and 
the Orinoco, and are by far the most numerous, warlike, 
and active of the natives. Their stature is taller, their 
complexion lighter, and their features more rightly 
and agreeable than those of the other tribes. They are 
also more industrious, and, besides the ordinary Indian 
oecupations of hunting and fishing, they cultivate 
fields of plaintains and cassava around their dwellings. 
They carry on constant hostilities against the Spaniards ; 
but are considered as allies of the Dutch. They fre- 
quently go to war also with the other tribes; and, in 
some instances, have been known to devour their ene- 
mies slain in battle. 
land districts behind the Caribs, and adjacent to the 
sources of the Essequibo, Demerary, and Berbice. 
They bear a nearer resemblance in their persons to the 
-Caribs than the other tribes; but are more grave in 
their aspect and manners, and remarkable for their su- 
perior cunning. They are also addicted, more than 
any of their neighbours, to the use of poison, both 
against their enemies, and those of their own people 
who may have done them any injury. The Worrows Worrows. 
occupy the coast between Demerary and Surinam, and 
are much darker in their colour, disagreeable in their 
aspect, and dirty in their habits, than any of the other 
tribes. They are said to be extremely pusillanimous 
and lazy, scarcely exerting themselves to provide any 
other clothing than the bark of trees, or to procure any 
better food than crabs and fresh water. 
wawes reside behind the Worrows, at the back of the 
settlements of Surinam and Demerary, and are descri« 
bed as the most gentle in manners, lively in temper, 
and handsome in person, of all the Indians of Guiana. 
They are remarkably friendly to the Europeans, and 
peaceable in their intercourse with the other Indian na- 
tions. Besides these four tribes, who are most fre- 
quently seen at the settlements on the coast, other two 
have been mentioned, namely, the Taiiras, residing on 7,j; 
the sea-cvast between Surinam and the river Amazon, 
who are said to be extremely numerous, but peace- 
able and indolent, resembling very much the Worrow 
tribe ; and the Piannacotaws, who live far inland, and pjany 
are violent enemies to all Europeans, with whom they taws. 
obstinately refuse to have any kind of intercourse. It 
has long been the policy of the Dutch settlements to 
cultivate the friendship of these native tribes ; and an 
annual sum is.expended in purchasing blue cloth, 
beads, hatchets, ribbons, and other ornaments and im- 
plements as gifts to their Indian neighbours. They 
come down to the colonies occasionally in small par- 
ties, and make engagements to cut wood, an operation 
at which they are remarkably expert ; but they soon 
become impatient ofthe restraint of regular industry ; 
and sometimes take their departure suddenly without 
any apparent reason. They frequently appear also as 
traders, bringing as their merchandize, cotton ham- 
mocks, canoes, baskets, wax, balsam of capivi, arnotto, 
wild nutmeg, wild cinnamon, parrots, monkeys, ebony, 
and other curious woods; for which they receive, in 
return, chequered cloth, fire-arms, gunpowder, hatch 
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ets, knives, scissars, looking-glasses, fish-hooks, combs, 
needles, pins, beads, &c. One of their favourite pur- 
chases is rum, which they swallow with eagerness till 
they become completely intoxicated ; but it is generally 
observed, that one half of the party keep themselves 
sober to watch their drunken. friends, who afterwards 
perform the office of guards in their turn. Sometimes 
they bring down the prisoners whom they have taken 
in war, and sell them as slaves; but these captives 
serve only for show, as they absolutely refuse to work; 

-and, if treated harshly, particularly if beaten, they pine 
:and languish, refusing even to take food, till they finally 
. die of want or dejection. The native Indians have a 
strong dislike of the negroes, whom they regard with 
‘contempt as an inferior race, and are generally ready to 
-render assistance to the colonists in suppressing insur- 
rections among the slaves, or apprehending the run- 
aways. It is strongly recommended that every induce- 
ment should be offered to encourage their intercourse 
with the settlements; and that fairs should be held, at 
certain fixed seasons, for their barter trade, which 
~might thus be greatly increased to the mutual advan- 

.side of the high street. 

tage of both parties. 
See Depon’s Travels in South America; Pinckard’s 

Notes on the West Indies ; Bolingbroke’s Voyage lo the 
Demerary ; Stedman’s Narrative ofihe Expedition against 
the Revolied Negroes of Surinam; Bancroft’s Natural 
History of Guiana ; and Letters to Dr Pitcairn, publish- 
ed in 1766. (q) 
GUIDO. See Ruent. 
GUILDFORD, a borough and market town of Eng- 

land, in Surrey. It is the county town, and is situated 
on the side of a considerable chalk hill on the east bank 
of the Wey. This river is crossed by a stone bridge of 
five arches, which was lately widened with brick, and the 
centre arch enlarged to allow barges to pass. The town 
is large and well built, and consists principally of one 
excellent and spacious street, which, from the declivity 
of its situation, is particularly striking to strangers. 
Guildford contains three parish churches. Trinity 
church is situated on the top of the hill, and on the south 

The foundation stone was laid 
in 1740, and it was completed in 1763, It is a hand- 
some brick structure, 82 feet ‘long, and 523 broad. 
The tower, which is also of brick, is about 90 feet 
high, and contains eight bells. St Mary’s church is a 
very rude and ancient building, consisting of chalk, 
flint, pebbles, and rubble stones, coarsely put together. 
St Nicholas’s church, which stands on the west bank 
of the Wey, is an ancient building of chalk and stone. 
The other public buildings and institutions are the hos- 
pital, the free grammar school, the town or guildhall, 
the theatre, and the gaol. The hospital, built in 1619, 
is a brick building, inclosing a quadrangular space’ of 
66 feet-broad, and 63 deep, with a noble tower gate, 
with four turrets, at its entrance. It was founded by 
George Abbot, archbishop of Canterbury, for the main- 
tenance of a master, twelve brethren, and eight sisters. 
The free grammar school, built of brick and stone, was 
built in.1557, and is 65 feet long and 22 broad. The 
town or guildhalJ, is a spacious building, with a turret 
on the top. It was erected in 1683, and is 44 feet long. 

, The hall was formerly used.at the assizes ; but in 1789, 
Lord Onslow and Lord Grantley purchased the Red 
Lion Inn, and on one-part of the ground erected a room 
40 feet long, 30 broad, and 20 high, in which the 
judges now sit. The theatre was built near this room a 
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few years ago. The gaol, rebuilt of stone in 1765, is Guildford, 
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near St Mary’s church. There is also here a charity G 
school, a Roman Catholic chapel, and meeting houses for 
the Baptists, Presbyterians, and Quakers: a cold bath was 
erected at a house near the bridge, by Lord Grantley in 
1775. There is a fine circular race course about two 
miles east of the town. A plate of 100 guineas, given 
by William III. and three subscription plates, exclu« 
sive of matches, are run for in Whitsun week. The 
castle of Guildford, one of the principal objects in 
the town, is situated about 300 yards southward of the 
high street. The keep is now the chief that re- 
mains. It is a quadrangle 47 feet by 454, and 70 feet 
high. The walls are ten feet thick. On the west side 
of the keep may be seen the outer gate of the castle, 
The ruins occupy at present about ve acres. In the 
chalky cliff on which the castle is situated, is a series of 
caverns. One of these caverns is 45 feet by 20 wide, 
and 9 feet high. This town formerly enjoyed a consider« 
able share of the clothing trade ; but a small part of it 
only remains. The trade of the place consists chiefly 
in sending soaben and com to London by the Wey, and 
in supplying the surrounding villages with their requi« 
site cneudion A ag i a has ‘ately 
been made with Brighton and the coast of Sussex by a 
turnpike road to Horsham, and a fund has been raised 
for joining the river Wey and the Arun, so as to forn a 
navigable line from London to the sea at Little Hamp-« 
ton. 

The town is supplied with water by means of an en- 
gine, which discharges it into a reservoir at the foot of 
Poyle hill, from which it is carried by pipes to the 
houses of the inhabitants. 

The following is the population abstract for the 
borough for 1811. 

Inhabited houses . . 2. . . . . 405 
Number of families . 2... .>. 596 
Families employed in agriculture . . = 46 
Do. in trade and manufactures . . . 434 
Males #5 s JON PRFoORD yt O) SRT 
Females 9s hee Ye Ha, eNO 
Total population . . 2... . 2974 
Increase since 1801 . . . . .. 840 

Seethe Beauties of England and Wales, vol. xiv.p. 251. 
GUILLOTINE, is the name of an instrument of 

death, invented by Dr Guillotin of Lyons, a member 
of the National Assembly of France, and used during 
all the horrors of the French revolution. M. Louis, a 
celebrated surgeon in Paris, is said to have been re-. 
warded with 2000 livres for a dissertation on the ad- 
vantages of the guillotine; and the inventor himself , 
suffered death by his own instrument in the reign of 
Robespierre. 

The hands of the sufferer being tied behind his back, 
he is fixed to a plank standing vertically, not reaching 
higher than his neck. This plank ‘is suddenly bron 
by machinery into a horizontal position, and moved 
low the loaded axe, which descends with a slanting 
edge, and severs the head from the body. 
An instrument of a similar kind seems to have been 

first used at Halifax in Yorkshire. It was introduced 
into Scotland under the name of the Maiden. by the 
Regent Morton, who accidentally saw it in use when 

ing through Halifax ; and one of these instruments 
is still to be seen in Edinburgh, in the Museum of the 
Society of the Antiquaries of Scotland, 
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(Gowwea, is a maritime district in the south-west part 
of Africa, to which various limits are assigned by dif- 

*S ferent nations. The Dutch consider it as extending 
from Cape Blanco, 21° North Lat, to Cape 2, in 
1° South Lat: making Sierra Leona, in By North Lat. 
the boundary between North and South Guinea. The 

uese include under the general name, the whole 
; of the coast from Cape Ledo or Tagrin, 8° North Lat. 
to Cape Negro, 16° South Lat. making Cape Lopez the 

division between Upper and Lower Guinea. Accord- 
‘<v French, ye 9 betwixt Cabo Monte, 

-114° West Long. and Cape Lopez ; and, by the Eng- 
lish, the tract between the mouth of the ttver Gambia, 
124°, and Cape Palmas, 4° North Lat. is called North 
Guinea; while South Guinea reaches from Cape Pal- 
mas to Cape Lopez. By the part of geogra- 
phers, Upper Guinea is limited to that part of the coast 
which runs from east to west about 500 leagues, com- 

ending Sierra Leona, Malaguetta, or the Grain 
‘oast, the Ivory Coast, the Gold Coast, the Slaye Coast, 

and the kingdom of Benin. Of Lower Guinea, in the 
more confined application of the name, extending from 
the kingdom o in to Cape Lopez, very little is 
known except the line of coast; and we have only to 
refer our readers to the map of Africa in this work, for 
the names and situations of its principal districts. The 
southern division, between Cape Lopez and Cape Ne- 

» has been ored, and occupied chiefly vy the 
: ortuguese ; and its different countries, Ancoua, BEN~- 

.GuBLA, Coneo Proper, and Loanao, are described un- 
der articles. It is to Upper Guinea, that our 
-attention is at present to be directed, and particularly 
_to that "aig of it which is generally denominated 
.Guinea Proper, comprehending the Ivory, Gold, and 
Slave Coasts, Brnin has. been already noticed ; and 
Sierra Leona will form the subject of a distinct article. 

Coast, Phe interior of the Grain country is very little known, 
-and its line of coast may be described in a few words. 
-It is sometimes called the Pepper Coast, and Malaguet- 
ta, from the long pepper of that name; but generall 
the Grain Coast, the grain of paradise with whic 
it abounds. It extends about 100: es from Cape 
Mesurado to the vicinity of Cape Palmas); and is in 
general low, flat, covered with forests, and watered by 
numerous streams, The Lgl ge places along the 
coast, are Rio Junco, or Rio del Punto, about 50 miles 
east of Cape .Mesurado, a shallow stream, about 500 
shooes broad at its entrance, flowing through a level and 
delightful tract of country, which is inhabited by a 
peaceable and industrious people, who are principally 
employed in making salt and cultivating rice, and who 
trade in cotton cloth, sea horse teeth, skins of wild 
beasts, and slaves ;—the country of the Foljas, or Pho- 
leys,,a powerful tribe, who are noted for the superior 
elegance of their speech, and whose territories are part- 
ly watered by the Junco;—Tabo-Dragon, a/large and 
populous village on the east bank of the Tabo, or Rio 
Corso, where the merchants of Dieppe established a 
factory ;—Rio Sestos, about 50 miles from Rio-Junco, 
said to be navigable by small barks for 25 miles, has 
several villages at its mouth and on its banks ; and the 
inhabitants, called Quabo-monon, are a pacific and well- 
proportioned race, subsisting oa millet, fruits, and fish ; 
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—Sanguin, Baffa, Setuna, Batoua, cs Sino, Sestro- 
krou, Wappo, Great Sestro, &c. all villages along the 
coast, of which the last mentioned is the most populous, 
and most noted for its trade in pepper and ivory, and is 
situated near Rio das Escravas. The Grain Coast is 

erally bordered with shoals; and its staple commo- 
es ak pepper, leather, ivory, gold-dust, and 
aves. 
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The Ivory Coast extends about 110 leagues from west jyory Coasf. 
to east, from Cape Palmas to Cape Apollonia, in a low 
strait line, with few bays or islands; but a foul bot» 
tom and high surf prevent vessels from anchoring or 
landing upon any part of it with safety. Cape Palmas, 
formed by two hills covered with palms, in 4° 25’ North 
Lat, and 12° East Long. has a ‘small gulf behind it, 
where vessels may be sheltered from the south wind. 
Grova, a few miles eastward of Cape Palmas ; Tabo- 
Duno, where there is a commodious road for shipping ; 
Drevin Petri, a considerable village about 50 leagues 
east of Cape Palmas; Giron, on the border of a well- 
watered meadow; Lahou, a populous town frequented 
hy Europeans, and abounding in provisions, and from 
which, eastward to Cape et em the coast is com- 
monly called the country of the Quaquas ; Gammo, a 
— to which the inhabitants of the interior bring 
lown their articles of traffic ; Sueiro d’Acosta, where 

there is a small road for ships ; Issini, where the French 
built a fort at the beginning of ‘the 18th century ; As- 
soko, about five or six miles from the sea coast, and 
said to contain about 1000 inliabitants ; Albiani and 
Tabo, environed ‘with plantations of palm trees; Aka- 
ni Mina, in the vicinity of'Cape Apollonia, are the prin- 
cipal villages on the coast, and most of them are situ- 
ated on the borders of rivers. The soil of the lower 
“and maritime tracts produces cotton, indigo, cocoa nuts, 
fruits, rice, and other grain. The chief articles of trade 
are gold, ivory, salt, cotton, -wine, and oil. ‘ All 
sorts of tame animals, abound in the country ; and im- 
mense numbers of elephants, tigers, panthers, serpents, 
&c. are found in the forests. This level coast is bound- 
ed by mountains well covered with wood, and where - 
the vallies are generally fertile and populous. 

The Gold Coast-commences a few leagues westward 
of Cape Apollonia, and terminates at Rio Volta, an ex- 
tent of about 350 miles, lying between 4° 40’, and 5° 
40’ of North Lat. and between the meridian and $° 
West Long. Cape Apollonia is low on the coast, but 
rises into 
a great distance at sea. The first fort on the windward 
part is Apollonia, about three miles eastward of the 
Cape; situated in a spacious plain, which is bounded 
towards the interior by a fine lake of fresh water, about 
six miles in circumference, and full of-fish.: In this 
lake, a small village is erected on wooden piles, the in- 
habitants of which are said to have been exiles from the 
interior, who were not allowed to build upon the land. 
Along the whole coast of Apollonia, the surf is ex- 
ceedingly dangerous; and there are no creeks or har- 
bours. ‘This territory or state extends about 100 miles 
along the coast, and probably not more than 20 inland. 

ree hills, covered with trees, and seen trom + 

The next settlement is Axim, which belongs to the - 
Dutch, and forms 
try of Ahantah, 

of the extensive and fertile coun- - 
he fort, originally built by the Pore. 
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tuguese, and called Fort Anthony, stands up on a pro- 
montory, which forms the western part of Cape Three 
Points. The landing is here perfectly safe, and may 
be approached by boats in the dry season without any 
danger. About four leagues from Fort Anthony is 
Fort Fredericksburgh, first erected by the Prussians, 
but afterwards sold to the Dutch, and now in ruins. 
At three leagues distance is Accoda, another Dutch 
settlement ; and three leagues farther is Dix Cove, be- 
longing to the British, advantageously situated at the 
entrance of a small cove, which is capable of admitting 
vessels of 40 tons at high water. Boutry, Taccorary, 
and Succondee, all Dutch settlements, lie at the dis- 
tance of a few miles from each other ; and the last men- 
tioned forms the extremity of the Ahanta country, 
which is the richest and best provided. with harbours 
of all the Gold Coast. It stretches farther inland than 
Apollonia, and is bounded by the Warsaw and Din- 
kara states. About three leagues from Succondee is 
Chamah, where the Dutch have a small fort called Se- 
bastian, supposed to have been originally built by the 
Portuguese. About eight miles from Chamah, is Com~- 
menda, where the British and Dutch have settlements 
and forts, and where the inhabitants are chiefly employ- 
ed in supplying vessels with canoes and canoe men for 
trading on the leeward coast.. About 9 miles from Com- 
menda, is Elmina, the most respectable fortress on the 
Gold Coast, and the head-quarters of the Dutch settle- 
ments. The town is large, and some of the houses 
built of stone. The river ‘admits vessels of 100 tons 
at high water, which can unload under the walls of the 
castle. The inhabitants consist of traders, fishermen, 
and a few mulatto mechanics. The population amounts 
to about 15,000 ; and a considerable trade is carried on, 
articularly in gold and slaves. About 9 miles from 
Imina, is Cape Coast Castle, the principal British fort 

and settlement on the Gold Coast. It was built by the 
Portuguese, who ceded it to the Dutch, fromm whom it 
was taken in 1665. It has been considerably improved 
and strengthened by the African Company ; and the 
castle is capable of making a powerful resistance on 
the side towards the sea. The town is irregular, and 
the houses chiefly built of clay. The population amounts 
to 8000 ; and the trade consists chiefly in gold. The 
adjoining country is called Fetu, and is subject to the 
Fantee state. During the existence of the slave trade, 
the countries from Cape Coast to Acra were the great 
centre of that nefarious traffic, which brought a rapid 
accumulation of wealth to the native traders in every 
town and village, the result of which was a spirit of idle- 
ness, licentiousness, and turbulence, which threatened 
the overthrow of all order and security in the settle- 
ment. About four miles from Cape Coast, is a Dutch 
fort called Nassau, situated at a vi named Mouree. 
About six miles from Mouree, is the British fort Ana- 
maboa, the most compact and well built in the country ; 
and the town, in its former flourishing state, contain- 
ed at least 15,000 inhabitants. But it was destroyed in 
a war with the Ashantees, a powerful people in the in- 
terior ; and the abolition of the slave trade, in which it 
formerly bore a principal share, is likely to retard its 
re-establishment, About thrée miles from Anamaboa 
is the town of Cormantine, where the Dutch have a fort 
called Amsterdam, originally built by the British, and 
the first that was erected on the Gold Coast. About 
six leagues eastward is Tantumquerry, where landing 
is very difficult ; and, nine miles farther, is the district 
of Assam, or Apang, where the Dutch have a small 
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fort, and where the coast is more accessible. About 8  Guine: 
miles from Assam is the town of Winnebah, where ~~ 
there is a small fort belonging to the British, and where &°!4 € 
the landing is generally safe. The town has been re- 
duced, by wars and other casualties, from a population 
of 4000 to 2000, and was formerly a part of the Agoo« 
na country, which has recently fallen under the power 
of the Fantees, About three leagues from Winnebah 
is the Dutch fort of Berracoe ; and nine leagues farther 
west is Acra, where there are settlements of the Bris — 
tish, Dutch, and Danes. Acra is an independent state, 
which formerly belonged to the kings of Aquamboe, 
but has at present most intercourse with the Ashantees. 
It is the most healthy situation on the Gold Coast ; 
and the inhabitants are more civilized than most of their 
neighbours. About 3% miles from Acra, is a small 
British fort named Pram Pram; and 8 miles farther, is 
the Danish fort of Ningo, around which the country is 
level and fertile, abounding in game, and in a 
breed of horned cattle. About 36 miles from Ningo is 
Adda, where there is a Danish fort; and is sit on 
the left bank of the Rio Volta, which terminates the _ 
Gold Ceast. This river runs nearly north-west and 
south-east, separating the countries of Aquamboe and 
Aquapim, and is navigable for small craft to the dis« 
tance of 100 miles from its mouth. See Acra, Anas 
MABoA, and AQUAMBOE. 

The slave coast extends from Rio Volta to Rio Sagos, 
which separates it from ‘the ki m of Benin. It 
reaches about 50 leagues from west to east, and contains 
the following districts or provinces: Koto, lymg be- 
tween Rio Volta and Cape Monte, which is a flat, sandy 
territory, little frequented. Near Cape Puealo, is a 
village named Quilta, where there is a British fort ; 
and at a little distance is Koto, the capital of the coun- 
try. Popo or Papa, about 10 leagues in length, be« 
tween Cape Monte and Juida, is low and ‘sandy; in 
some places marshy, and generally inaccessible on the 
coast. At the mouth of the Tari is a village of the same 
name, and a Dutch factory. Juida or Whidah extend- 
ing several leagues, is more fertile and populous than 
the districts already noticed ; and at the mouth of one 
of its rivers, called Euphrates, is a port where ships 
may unload, though not without considerable inconve- 
nience from the surf. Near this river, but about two 
leagues from the shore, is a populous town named Sabi 
or Xavier, where merchants resort. At the mouth of 
another river, named Jaquin, are British, Portuguese, 
and Dutch settlements, in an island called Gregoi. Ar- 
dra extends about 15 leagues along the coast, and is a 
fertile but insalubrious tract. Foulaon, Assem, Jago, 
and Appak are the names of its principal villa 
Whidah and Ardrah have been long subject to the king 
of Dahomy, a powerful state in the interior. The prin- 
cipal trade of the slave coast consists in salt, palm-oil, 
and slaves. See Arpran and Danomy. | 

There are several tracts along the coast of Guinea of aspect of 
a sandy and sterile nature, without any other trees than the country 
the palm; but the general appearance of the country : 
from the sea is that of an immense forest, with a few 
high grounds covered. with lofty trees, and the thickest 
underwood. Many of the vallies are richly planted, 
and extensive plains may be seen, beautifully studded 
with natural clumps of trees and bushes. In the more 
inland parts, where the moisture is more abundant than 
on the coast, the woods are almost impenetrable, on ac-« 
count of their luxuriant growth; and the surface of 
the ground is completely concealed by shrubs and 

Slave Co 



. herbs. The rivers generally runin a very winding di- 
= rection, and in some places overflow their banks during 

the wet season, formi t ponds, 
_ The soil varies considerably ng the coast, from a 

: sand or gravel, toa fine black mould and loamy 
a rc but it is more uniformly rich and productive to- 
wards the interior of the country. For the space of 
six or eight miles from the sea may be found soil of 
* ike description, suited to every kind of cultivation. 

_ The climate is not so hot as in many other parts of 
Africa, nearer the tropics ; and it is generally observed 
that the countries on the equator, from five to six de- 
grees on either side of it, are the most temperate in the 
tropical regions of Africa. The temperature is found 
Satie countries to be affected, not merely by the la- 
titude, but by various other causes ; and is always cool- 
er where the soil is good, cultivation extensive, and the 
country open, with high lands in the vicinity. At 

Coast, though accounted the hottest situation on 
the Gold Coast, the thermometer is usually, during the 
hottest months, from 85 to 90 degrees of Fahrenheit. 

_ At Winnebah and Acra, it is seldom known to exceed 
87 ; and, during the months of June, July, August, not 
higher than 78 degrees. 

. The seasons, as in other tropical countries, may be 
distinguished into wet and dry ; or rather into two wet 
and one dry period. The first wet season commences 
in the end of May, or beginning of June, when the rains 
fall with great violence, and without intermission for 
several days. Strong breezes commonly follow this first 
deluge, and the rains are seldom very heavy during the 
remainder of the wet season, which terminates with 
the month of July. Then begins the foggy season, 
which is extremely unhealthy, especially in low, swampy, 
or woody situations, and continues for two or three 
weeks, About the month of October, the second rainy 
season begins ; but the rains do not fall with so much 
violence as the first, nor are they succeeded by mists and 
foggy weather. The dry season begins with Novem- 
ber, and continues during the remainder of the year to 
the month of May; but, in the course of this period, 
the coast is visited with violent storms of wind, gene- 
rally denominated tornadoes and harmattans. Torna- 
‘does * commonly commence in March, and cease with 
the beginning of the first rains ; but sometimes blow 
before or after the second rains or preceding a har- 
mattan. They a come from the eastward, and 
are generally experienced a day or two after the full 
and change of the moon. Their approach is sufficiently 
indicated by vivid and successive flashes of lightning in 
‘the east, attended with thunder and heavy clouds, and 

by the clear and bluish appearance of the horizon. 
ir nearer approach is announced by the darkening 

of the horizon, especially in the eastern hemisphere, 
‘the increase of the lightning, and, finally, as an im- 
‘mediate prelude to the tempest, by a solemn stillness 
and entire calm in the lower part of the atmosphere, 
while the upper regions appear in dreadful commo- 
‘tion. A gentle air is then perceived, which is almost 

_ instantaneously succeeded by violent gusts of wind, 
~ usually accompanied with rain ; and seldom continuing 
above half an or fifty minutes. Tremendous peals 

-of thunder, and torrents of rain, for the space of two 
or more hours, terminate the storm. During its con- 
“tinuance, the thermometer suffers a rapid depression of Mr 

GUINEA. 549 
five ees or more; the air is subsequently cooled, Guinea. 
vegetation refreshed, and the human constitution invi. “yo 
gorated. A harmattan t is an easterly wind, which 
revails in the months of December, January, and Fe- 
ruary, along the coast from Cape Verd and Cape Lo-« 

pez. It comes on indiscriminately at any time of the 
day, or of the tide, or of the moon; and continues, 
sometimes one or two days, sometimes five or six, and 
sometimes even fifteen or sixteen, It is always ac- 
companied by a fog or haze, which occasions a con« 
siderable obscurity, and renders the sun, which ap- 
Hany only a few hours about noon, of a mild red co« 
our. Extreme dryness is another attendant of a har- 
mattan, and, during its continuance, no moisture is 
perceived in the atmosphere, or any falling of dew 
on the earth. All vegetation is checked, and the more 
tender plants are completely destrovei, The grass be- 
comes like hay, and the jost Vigorous ever-greens droop 
under its infiuence. Its parching effects are severely 
telt on the external parts of the body, particularly the 
eyes, nostrils, lips, and palate, which become dry and 
uneasy. Drink is often required, not so much to 
quench thirst, as to remove a painful aridity in the 
fauces ; and, though the air is cool, a troublesome sen- 
sation of prickly heat is felt on the skin. If the wind 
should continue for four or five days, the scarf-skin 
generally peels off from the hands and face, and even 
from the whole of the body. Notwithstanding these 
disagreeable effects, it is found, on the coast of Guinea, 
to be highly conducive to health, restoring persons la~ 
bouring under dysenteries, fevers, or any debilita- 
ting evacuations, arresting the progress of epidemics, 
and apparently preventing even the artificial communi- 
cation of infection. { 

The principal vegetable productions of the coast of vegetable 
Guinea, are maize, millet, rice, yams, cassada, potatoes, productions. 
pulse, plantains, guavas, bananas, chillees, &c. The 
sugar cane grows spontaneously, to a tolerable size ; 
and the cotton shrub is found in a wild state. The in- 
digo plant is common in many parts of the coast ; and 
black pepper has been discovered in the inland districts. 
European cabbage and eschallots are cultivated in some 
places ; and a mucilaginous vegetable, called encrumah, 
the same as the ockra of the West Indies, (Heluscus es- 
culentus,) is ra plentiful in the country. Besides the 
ordinary tropical fruits, there is one of a very nutritious 
nature, called enteraba, which is much used, and is 
about the shape and size of the largest onions. The 
silk-cotton tree is found in every Ya of the coast, and 
grows to a majestic size, so as to furnish excellent ma- 
terials for the formation of canoes. There is a great 
variety of useful timber in the country, but the palm- 
tree is the most profitable to the natives. Of the leaf 
they make rope, thread, nets, fishing lines, &c. From 
the fruit they express an oil of great delicacy, which is 
used in all their dishes, and, when eaten fresh, is equal 
to excellent butter. The kernel contains a hard pulpy 
substance, which is sometimes roasted and eaten by 
women, as promoting corpulency. From the trunk of 
the tallest species, which sometimes reach 100 feet in 
height, they draw an intoxicating liquid which they 
call -wine, and which is procured by inserting a 
reed into a hole at the top of the tree, through which 
the liquor flows into an earthen pot. A similar liquid, 
of a more agreeable flavour, and less intoxicating qua- 

" * The name tornadoe is supposed to be a corruption of the Portuguese word trevado, a thunder storm. 
' + Supposed to be a Fantee word, pronounced by the natives harmanta, and said by them to signify a cold dry wind. 
+ It appears to be the same kind of wind as the sammiel of Egypt, and the sirocco of the Mediterranean. 
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Guinea. lity, is procured from the low-palm; but, in order to 
—\— procure it, the tree is generally dug up, and the trunk 
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eated by fire, that the juice may flow more abundant- 

ly. This wine is drunk in. a state of effervescence, and 
will not keep above a few hours. 

The mountains of Guinea, as far as they have been 

examined, are in general granitic and schistous, and 

are filled with mines of gold and iron. The latter of 

these metals is little known to the natives, and Euro- 

peans have not thought it their interest to instruct 

them in the subject; but the first has been sought 

from time immemorial, and is likely to become a still 

more extensive object of traffic, in proportion as the ex- 
portation of human beings shall cease. Gold is found 
in these mountains in a primitive state, between two 

layers of a granite, finer, more solid, and more highly 

coloured than ite rest of the rock; but the natives, 

unacquainted with the art of mining, and unprovided 

with proper tools for the purpose, have never attempt- 
ed to work it in these places. ‘They confine their ope- 
rations to digging at the base of the mountains, where 
the schistous beds and banks of granite are more fria- 
ble, and washing the sands in the beds of rivers and 
water courses at the bottom of the hills, when the rain 
water has run off. In digging, they work downwards, 
as if forming a well; or sometimes make a ditch about 
20 or 30 feet deep, till they become alarmed for the 
crumbling down of the earth. They generally begin 
to find the gold at the depth of three feet; and, as they 
advance in the work, put the lumps of the metal into 
pouches which are fixed round their waists. Pieces are 
sometimes found of a considerable size, and the king of 
Ashantee is said to possess a lump of native gold, so 
large that four men are required to lift it. The earth, 
which is thrown out in the course of the digging, is 
laid in heaps at the side of the pit, and is carried by 
other labourers, chiefly women and children, to the 
nearest river, where it is washed in bags or wooden 
a and the particles of gold afterwards separated 
rom the heavier parts, which remain in the vessel. 
This ore is sometimes so rich, that a piece’ of it, weigh- 
ing four or five ounces, has been known, when pound- 
ed and washed, to produce about four pennyweights of 
gold dust ; and the general fertility of the mines may 
be estimated from the circumstance of the slaves em- 
ployed by the king of Ashantee in 1790, engaging to 
supply him with half an ounce a-day for each labourer. 
The gold-finders, who wash the sands on the banks of 
rivers, and the sea-shore, are less successful in their re- 
searches, and it is generally the women only who are 
thus employed ; but this _— metal, it is sufficiently 
ascertained, is very abundant in the interior of the coun- 
try, and the mines may be considered as still virgin 
mines. 

The animals of Guinea are numerous, but only such 
as are common to the western coast of Africa. The or- 
dinary domestic animals, dogs, cats, sheep, goats, and 
hogs, are plentiful in most places ; and poultry, parti- 
cularly, is found in great’‘abundance. There are horn- 
ed cattle in some parts of the coast, especially in Apol- 
lonia, but only in the possession of the chiefs. The 
wild animals are buffaloes, tiger cats, leopards, hyenas, 
jackals, antbears, porcupines, monkeys, deer, hares, 
squirrels, musk-cats, alligators, lizards, land-crabs, cha- 
meleons, guanos, scorpions, centipedes, and a variety of 
snakes, The hippopotamus is occasionally seen on the 
banks of the river Volta. The feathered tribe in a 
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wild state are extremely various; and the smaller 6 
birds, particularly, are remarkable for the beauty of ‘= 
their plumage. The lakes and rivers abound with mul. | 
let and other kinds of fish ; oysters and prawns are 
plentiful in some places ; and turtles are not uncom. 
mon. There is a variety of excellent fish on the coast, 
which is procured in abundance, during the dry season, 
when the surf is least violent. . 

There are several distinct nations along the coast of 
Guinea; but their general customs are so extremely 
similar, that they may be described as one 
The most pte pos are found in the interior of 
the country, and they are, in. man respects, superior 
to those who inhabit the maritime Pracdiets The two 
most extensive of these kingdoms are Dahomy (see Da« 
uomy) and Ashantee, both of which have made their 
ower at times severely felt on the coast. The former 

is described ina preceding article; but very little was - 
known of the latter, till its king appeared on the coast, 
in a war against the Fantees in 1807; when the dis« 
cipline and bravery of the army, and the order and re- 
gularity of the court, evinced a considerable degree of 
civilization. The following account of an interview 
between the governor of the British fort at Annamaboe 
and the king may furnish some idea of this people. 
“« The governor was obliged to visit each man of rank, 
before he could be received by the king; a ceremony 
that could not be prudently denied, and which occupied 
some time; for those men had their several courts, and 
collectively had formed an extensive circle. Every 
one of them was seated under a huge umbrella, sur« 
rounded by attendants and guards, with young persons 
employed in fanning the air, and dispersing the flies.” 
« After the ceremony of visiting those persons was 
over, the governor was conducted towards the king, 
who was surrounded by a number of attendants, whose 
appearance bore evident marks of riches and authority. 
Chairs, stools, axes, swords, flutes, message-canes, &c. 
were either of solid gold, or richly adorned with that 
metal. Those dazzling appearances, added to damask, 
taffety, and other rich dresses, Bere a splendour to the 
scene, highly interesting. When the governor aps 
proached the king, and when an interchange of com~ 
pliments had passed, the air resounded with the noise 
of musical instruments, such as drums, horns, and 
flutes. After some conversation, during which much 
politeness was observed in the behaviour of the king, 
the governor wished this ceremonial visit to be return- 
ed, &c.—The king was of the middle size, well-form- 
ed, and perfectly black, with regular features, and an 
open and pleasing countenance. | His manner indi- 
cated understanding, and was adorned with graceful- 
ness ; and in all respects he exceeded the expectations 
of every person. His dress was plain ; it consisted of 
a piece of silk wrapt loosely about him; a wreath of 
green silk ornamented his head ; his sandals were neatly 
made, and curiously studded with gold. He was not 
distinguished by any gold ornaments as his attendants 
were.” * : : 

The kingdoms along the coast are considerably 
different in respect of government, 
tribes, as in Apollonia and the. Slave Coast, it is 
absolute monarchy ; in others, as in the Ahanta coun- 
try, a kind of aristocracy; and iv «thers, as among 
the Fantees, it consists of a variety of forms, accord~ 
ing to some of which the power is lodged in the 
hands of the community at large, as in a democracy; 
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* Meredith’s Account ’of the Gold Coast. 

Among some and lay 
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tence duly pronounced. They havea share inall fines Guinea, 
and forfeitures, and ponstally’ receive a present of rum “—"y™" 

: and in others, as in Acra, itis a mixture of aristocracy 
“ and democracy. In this last mentioned country, the 
of ts of different mags arbi oe o unite occa- 

sionally for safety e absolute command 
\ iduals, as in a dictatorship ; and, when the dan- 
ger is past, to revert to their accustomed forms of go- 
vernment. The laws consequently differ considerably 
in the form of administration, according to the nature 
of the government ; but, during the continuance of the 
slave trade, the most trifling offence was every where 
examined with the utmost strictness, and almost every 

ishment was commuted into slavery. The prevail- 
ing penalties are fines, or servitude, which are almost 
the same punishment, as every convict, if unable to pay 
his fine, es a slave. Even murder, though by 
law generally punishable with death, may be ee 

cher payment of seven slaves, or their value; 
but if the person murdered should haver been of any 
consequence or authority, the law of retaliation is,en- 
forced, and much bloodshed ensues. In the Fantee 
country the laws are more rigorous than in any other 
part of the coast. If any person be detected in the act 
of ame the most trifling theft, he forfeits his 
freedom ; and if the article stolen should be valuable, 
his family becomes involved in his fate. If any one, 
either by accident or design, should kill a hog, a goat, 
even a hen, or any other animal which is the property 
of another, he loses his li , unless he can soften the 
injured party by presents. The law against witchcraft 
is peculiarly severe, and extends to all under the same 
roof with the offender, as they are supposed to possess 
some portion of the evil influence; but, since the abo- 
lition of the slave traffic, few convictions of this kind 
have taken place, and the rigour of the laws respecting 
trifling offences has begun to relax. Another oppres- 
sive law, iar to the Fantee country, deserves to be 
noticed, chiefly as demonstrating the baneful effects of 
the same odious trade in human beings. If a person 
become involved in debt, and was either unable or un- 
willing to pay, the creditor was at liberty to “ panyar,” 
that is, to seize and confine any person or persons be- 
so gp harp A or the town, or eyen the country 
of 3 and these captives, if opportunity offer- 
ed, were sold as slaves without any say or ceremony. 
During the time of the slave trade, this custom was 
often practised under false pretexts of debts or offences, 
and many innocent s forcibly seized, and in- 
stantly sold by private individuals, without any possi- 
bility of redress. 

In the monarchical state of Apollonia, the right of 
succession devolves on the son of the king’s sister. The 
reigning sovereign is the sole administrator of justice ; 

ind passes sentence without the advice of any of his 
subjects; but, if the accused be a person of rank, he 
generally receives a m requiring him to prove his 
innocence by the ordeal. ‘This consists in swallowing 
a portion of a certain bark, accounted poisonous, which, 
if rejected from the stomach, is a token of innocence, 
but if retained, (in which case it commonly proves fa- 
tal,) it is an evidence of guilt. In the more mixed 
governments, as in the Fantee country, the administra- 
‘tion of justice and: of public affairs resides principally in 
‘the pynins or elders, who are elected by the public voice, 
and sometimes succeed by hereditary right. They are 
the oracles of the laws, which they commit to memory 
-withextraordinary correctness; and, in the trial of causes, 

act at once as judges and jurors. They assemble 
eir courts in the market-place, where both parties are 

“attentively heard, witnesses regularly examined, and sen- 
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when any cause of importance is brought before them. 
If the condemned party think himself aggrieved, he 
bo g appeal to the elders of another town or district, 
and sometimes to the governor of the neighbouri 
European fort. The natives are-said to plead their 
causes with much ability, and to accompany their 
words with suitable and magi gesture. In con 
sequence of the strictness of the laws, crimes are ex- 
tremely rare ; but, during the prevalence of the slave 
trade, when false accusations and false witnesses abounds 
ed, condemnations occurred every day. But, though 
the natives rarely commit thefts against the property 
of their countrymen, every thing belonging to a white 
man is considered as a fair object of plunder. In cases 
of slander or evil speaking, a peculiar trial, called 
“ brandeeing,” is instituted between the parties. The 
injured person repairs to the market-place with a por« 
tion of spirits, and invites his accuser to make pine ye 
assertions, who is obliged to produce an equal quantity 
of liquor before he can obtain a hearing. The person 
found guilty is required to make a pecuniary compen- 
sation to the other; and the spirits, which in the case 
of wealthy individuals sometimes exceed a hundred 
gallons, go to the elders, and the friends of the person 
who is acquitted. 

The religion of the natives of Guinea is not easily Religion, 
described. They have some notion of a Supreme Be- 
ing; but their worship consists in a mass of strange 
and unmeaning superstitions, of which they do not at- 
tempt to give any account. They do not generally en- 

e in any external worship; and though, on certain 
ays, they abstain from their ordinary employments, 

they have no reason to assign, except that it has been 
the custom. In some places there is an annual sacri« 
fice of a deer to the divinity. They seem to hold the 
moon in greater veneration than the sun, and welcome 
her appearance with great rejoicings. Their system of 
belief, however, is little else than a constant fear of some 
malignant influence, and a superstitious confidence in 
certain charms to avert the dreaded evil. Their object 
of worship, whatever it be, bears the undefinable name 
of Fetish, a word which some suppose to be derived 
from the Portuguese felischo, witchcraft ; but which is 
applied with great latitude to any thing sacred, prohi- 
bited, unlucky, or unaccountable, and is considered as 
equivalent to the “ Obi’ of the West Indies, perhaps 
also to the “ taboo” of the South Sea pus may” n Acra, 
the principal image, or deity, is a large mass of so« 
lid gold Pte form of a human head. ¥* the Fantee 
capital, Abrah, their chief object of adoration, is deno- 
minated, Woorah, woorah ! Agah, nannah! that is, 
Master, master ! Father of all! ut every town or vil- 
lage has its own favourite idol, and even in every house 
is some object emblematic of a divinity. The Fetish- 
men or women, who are considered as alone possessed 
of any knowledge, are not only the priests, but also the 
lawyers and physicians of the country. They are sup- 

sed to have communications with the demon or Fe« 
tish, and to be able to instruct their votaries in every 
case of actual or apprehended evil. Their good offices 
must be procured by presents, which are atten of con- 
siderable value, and are ap’ riated to their own use. 
They are usually connected with persons in power, and 
are frequently useful in enforcing the authority of the 
laws. Where there is no monarch, and the government 
is lodged in the community, these persons assume great 
consequence, and render it hazardous for any one te 
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Guinea. withstand their influence, or to be guilty of any ne- Europeans, than an interchange of commodities will ad. 

—\—"_glect towards the Fetish. : mit of, are to be viewed in the true light of 
banguages: “Phere are innumerable languages and dialects along traders. When there is a prospect of a bargain © 

the whole of the west coast of Africa; but the most to be obtained, every species of low 7 and mer- 

prevalent in Guinea is the Fantee, which is understood _cenary artifice is practised to acquire it. They accom- 

from Apollonia to Acra, and to a considerable dis- modate themselves with much ity. 

tance inland. It is soft and harmonious ; but has never to our humours and fancies; every attitude, every ex- 
been reduced to writing. The following specimen pression, is carefully recommended by flexibility and 
gives the proper names of men and women, according ‘supplication ; yet they carefully avoid (showing) too 
to the day of the week on which they were born. t a desire of obtaining what would turn out pro« 

; fitable or advantageous to them ; and, when they know 
Days of the week. Men. Women. that their wishes are not to be gratified as easily as was — 

Sunday Quashie Aquishervah expected, Ser aprerenet is carefully concealed, and a 

Monday Cudjoe Adjuah seeming indifference is preserved in their behaviour.”— 
Tuesday Quabino Abinabah “« They may be justly pronounced as possessing all the — 
Wednesday Quacoe Eccoah chicanery inseparable from their calling, and are not 
Thursday Quow Abbah readily outwitted. Those who gain a livelihood by 
Friday Couffee Effuah fishing, are a laborious le ; and our knowledge of 
Saturday Quamina Ambah. them extends a little further of the trader, bes — 

cause they are employed frequently by us as canoes 
Character of The natives of the coast of Guinea are in general ex- men and labourers. When thus employed, they pers — 
the natives: tremely similar in their physical qualities, and in their form their duty with cheerfulness ; and, if encouraged, 

prevailing customs; but differ considerably in their will go h a vast deal of labour ; but they must 
dispositions and morals. The diversity in this respect be treated with exactness and punctuality. When 
is ascribed, with sufficient probability, to their inter- call for any customary allowance, or for payment, 
course with Europeans, ae especially to the degree in do not like to be put off, and expect that their 
which they.engage in the slave trade; but seems also should meet with its instant reward. If they be 
to arise partly From the form and character of the na- punctually attended to, they become neglectful, - 
tive governments. In most of the districts they are tall, inattentive to the interest of their employer. They ar 
well formed, with the usual negro features, thick lips, much addicted to that vice (theft), which prevails in 
and flatnoses. On the Grain Coast, especially in the most every part of the world, and are very expert in 
western parts, they are mild, peaceable, honest, andin- the practice of it, particularly as to small articles: which 
dustrious; but on the-Ivory Coast they have become they can easily conceal. Men who follow an agri 
deceitful and cruel. In Apollonia, they are extremely tural life, and who chiefly inhabit the inland parts, will 
courteous, hospitable, and brave ; but generally reser- ‘be found more uniform in their conduct than the tra- 
ved in their manners, a circumstance which has been ‘ders or fishermen. To consider them in a general 
attributed more to the despotic form of their govern- view, and to make allowances for the failings attached 
ment than their natural disposition. In the Ahantah to the uncivilized part of mankind, they may be consi- 
country, they are friendly in their manners, and more dered a well-meaning set:of men. are divested _ 
free in conversation than the Apollonians, but less hos- of that low cunning and deceitful artifice, known and 
pitable and courteous. The people of Chamah and practised by those who gain a livelihood by a more in- 
Commenda are very turbulent and ferocious, addicted timate connection with Europeans. They possess no 
to frequent quarrels, and much inclined to maltreat small share of honesty, sincerity, and benevolence ; and — 
Europeans.. Those of Elmina have generally been are strangers to the corrupt and licentious conduct 
found to be civil and peaceable ; but some recent in- ‘plainly to be seen among the inhabitants of the water ~ 
stances have occurred of their ferocity when roused by side.’’—“ The natives of the sea coast, from a more im- 
rovocation. The Fantees are generally an indolent, mediate connection with Europeans we should 
erocious, and faithless people; and their petty chiefs are more inclined to industry than those inland ; but 
are extremely avaricious and deceitful, watching every it will be found that real industry prevails more unix 
opportunity to gratify their vicious passions. The formly inland, and vice is less encouraged. Every per- 
natives of the Agonna country, especially around Win- son on the coast appears very diligent in aequiring the 
nebah, have long been noted for every species of licen- profits of his occupation ; but profligacy, drunkenness, 
tiousness, living entirely by ponder and displaymg a and debauchery, are practised to a pernicious extent.” 
degree of ferocity unparalleled in any other part of the Young ns of both sexes generally go naked till | 
coast. In Acra and Adampe. the inhabitants are re- the age of puberty, (which takes place in males at the |, 
markably indolent, addicted to drunkenness, and full age of twelve, and in females at ae — 
of deceit ; but those of Acra have been considerably about the loins, with a small slip of ¢ affixed to it 
improved by their intercourse with the Ashantees,a for the sake of decency. The dress of both sexes is p, 
powerful people in the interior, already mentioned, nearly alike, and consists’in a piece of cloth, about four 
and who manifest a greater attention to the rules of de. yards long and two broad, wrapped loosely around 
cency and morality than any other tribe yet discover- them; but, when engaged in occupation, part of it 
ed in the country. is folded about the loins, and the remainder hanging — 

vs Notwithstanding some years acquaintance with the down, covers the lower part of the body. The more 
natives,” (says Mr Meredith, referring principally to wealthy, especially when travel, are provided with 
the Gold Coast,) “TI find it no easy maticr to lay down hats, arid sometimes with sandals. The women generally 
their true character ; for they appear to us in a variety have their breasts uncovered ; and their garment is fase 
of forms, according to the nature of our intercourse tened round their middle by a girdle or zone called tom- 
with them, and to their employment. Those persons bah, which is supported behind by folds of cloth, forming 
who are indifferent to exceed a further intimacy with a protuberance, in proportion to the age and rank of the 
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arer. Women of quality have likewiseia number of 
¢ keys suspended by a ring to the front of the girdle. 

le women wear bracelets and necklaces of gold 
beads, and frequently oval brass rings on their an- 

es. Both sexes are remarkably attentive to the deco- 
ration of their heads, and cut the hair with great nicety 

and taste. Some of the men allow the hair to grow on 
the chin, and oecasionally wear whiskers and musta- 
ches. The old men shave the whole of the head, leav- 
ing only one or two locks behind, to which they com- 

~)» monly lati a piece of gold suspended. - The Fantees 
are distinguished from the other natives by small scari- 

_ - fications on the upper part of the cheek bones, and on 
.the back of the neck. Both the men and women amon, 
this tribe are remarkably cleanly, and generally was 
‘their-whole bodies twice a day. The Fetish ‘men, es- 
pecially in Acra, are habited in white, a colour which 
is held in great veneration in all parts‘of the country, 
as emblematic of purity and perfection. The principal 
article of food in the Fantee country is bread, which is 
aunleavened, and made of maize or Indian corn, In all 
their dishes, pepper is a necessary ingredient. Their 
chief mess consists of fish or poultry made into soup, 
‘with fresh palm oil, pepper, salt, and eschallots ; and 

_ with this high-seasoned dish they eat bread, or yams and 
ins made into a pudding: The men and women 

generally eat ‘separately ; and seat themselves in small 
ies round a bowl of soup, into which they. alter- 

nately dip some bread or pudding. They: do not drink 
during their meals; but, after finishing the ‘repast, 
sometimes indulge freely inthe use of palm’ wine or 
“spirits. The houses are commonly made of bamboo, 
‘and plaistered with a strong loamy clay, with which 
also the floors are laid. The towns and villages are 

_ generally surrounded by a'strong fence of bamboo cane, 
‘as a protection against wild beasts. 
_ Arts and manufactures are in a very low state among 
‘the natives. They make canoes, baskets, mats, bills, 

_ hoes, fishing nets, hooks, lines, &c. and some of them 
work as masons and carpenters. “The women, who are 
literally the slaves of the men, perform’ most of the la- 

" _ borious offices, such as grinding corn, procuring food 
-.and water, every thing in. short except fishing and 

_ «planting. In the Ahantah country particularly, the 
le are much inclined to agriculture, which is in a 

-very rude and defective state; but, in many of the ma- 
‘ritime villages, besides acting as fishermen, they used to 
procure their subsistence, in a great measure, by hirin 
themselves as canoe men to the slave ships bound to 
‘the leeward coast. ‘Theircanoes are of various sizes, 

some of the larger have a.platform in the bottom, with 
an awning erected over the fore part of the deck, for 
the shelter of the passengers. ‘These canoes are made of 
the trunks of the silk cotton tree, shaped and hollowed 
by a very simple iron instrument like a large chisel, 

answering either as axe or adze, according to the form 
of its handle; . The wood of these trees, especially when 

, is soft, and easily worked ; when dry, almost as 
-as cork; and sometimes large enough to make a 

¢anoe paddled by twenty men, and carrying four pun- 
_ cheons of liquor. ‘Those who are acquainted with the 
management of these canoes, conduct them through the 
high surf on the coast ‘with great dexterity. On com- 
ing ashore, they watch the sea when on the point of 
breaking, and betake themselves to steering, by keep- 
ing the flat part of the paddle parallel to the canoe, and 
Giving it a quick motion, moving it nearly at right an- 
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requiring from 3 to 21 oars, or rather paddles ; and - 
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gles with the canoe; and, when it is on the summit of Guinea. 
the wave which is ready to break, this quick motion is "Vv" 
discontinued, the paddle kept firmly in a parallel posi- 
tion, and the canoe, steadily balanced and directed in a 
straight course, flies on shore with amazing velocity. 

In travelling by land, Europeans make use of a large 1, ‘ r roe ravelling. cotton hammock, which is shing from a bamboo ple 
about nine feet long, and covered by a cloth in such a 
manner, that the person carried in it may either sit up 
or lie down. Fora distance of 25 or 30 miles, this con- 
veyance requires six or eight bearers, two of whom 
carry it by turns; and, if well supplied with rum, will 
travel at the rate of five miles an Monies When a party 
of Europeans travelling in this way arrive at a town or 
village, they are met by the men in their war dresses, 
jumping and firing their muskets heavily loaded with 
powder almost in the faces of the visitors; a ceremony 
which is not without hazard, from the occasional burst- 
ing of the pieces; and which it is necessary neverthe- 
less to requite by a present of liquor and gunpowder. 

The recreations of the younger part of the’people con- Amuse- 
sist chiefly in dancing and singing; and they are in ™erts 
most places fond of music. Their instruments consist - 
of drums of various forms and sizes ; horns made of the 
tusks of young. elephants, and sounding like a bugle ; 
and flutes made of a Jarge reed, about four feet in 
length, open at both ends, and producing a soft and 
plaintive note. 

Polygamy prevails in every part of the. coast, and Marriages. 
every man may have as“many wives as he can main- 
tain; but)the first wife has the sole management of 
the domestic affairs within the house, besides acting 
asia watch over the fidelity of the rest. Mothers have 
the entire disposal of their daughters in marriage, and 
their consent must be procured by presents. After 
the payment of a certain sum, which is regulated by 
custom, the young woman is dressed according to her 
rank with rich cloths, valuable beads and ornaments of 
gods and conducted by the female relatives to the 
ouse of her husband, where she is formally received 

by his relations and friends. On the following day she 
receives visits, and must continue to appear in her wed- 
ding dress for a week. 

The Fantees, and most of the other tribes, bury their Funerals. 
dead within their houses; and they are very reluctant to 
leave the spot where their relatives aré interred. If any 
one die in a state of insolvency, his body does not receive 
the rites of burial till his debts are discharged ; and 
the corpses of persons guilty of suicide are burned, 
unless a considerable sum be paid to the elders for 
permission to commit them to the earth. In Apol- 
lonia funerals are in general solemnized by a mix- 
ture of condoling and carousing; and every friend of 
the deceased contributes something expressive of re- 
gard for his memory. Cloth, spirits, and gunpowder, 
are lavished. on these occasions ; and, till the body be 
deposited in the ground, there is a continual succession 
of dances, songs, volleys of guns, and lamentable ex- 
clamations. These customary revellings, however, are 
performed by persons hired for the purpose, and, after 
the interment, the habitation of the deceased exhibits 
sufficient tokens of real affliction. The dead body is 
exposed for several days to public view, decorated with 
ornaments and valuable articles; and, when buried, 
gold, rich cloths, and other things of value, are put in- 
to the grave. At the funeral of any person of eminence, 
some of ‘his slaves, generally the old and infirm, are 
offered in sacrifice. “ In the year 1800,” seys Mr Me- 
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Guinea. edith, “ when a king of Apollonia died, one or two 

human beings were sacrificed every Saturday, until the 

grand ceremony took place, which did not happen till 

six months after his decease. On that occasion, up- 

wards of fifty persons were sacrificed, and two of his 

youngest wives were put into the grave. The lid of 

the coffin was covered with human blood, and gold 

dust sprinkled upon it, and much gold and rich cloths 
were deposited in the grave. , ‘ 

The diseases incident to the natives of Guinea are, 

leprosy, which is greatly dreaded, and generally con- 
sidered incurable; though, in its milder form, and 
when early attended to, it is sometimes removed. It 

is in some places supposed to be contagious, and the 
sufferers are excluded from society. The natives em- 
ploy chiefly vesicating and excoriating substances in 
the milder cases. Yaws, appearing in white crusted 
spots on the skin, not a common but a very infectious 
disease, and though repressed for a time, is NeWer ras 

dically cured. Elephantiasis, an enormous hard swe 

ling of the legs, which is also incurable. Smallpo 

which causes great ravages wherever it appears, and to~ 
which the natives in general apply no remedy ; but, in 
some parts of the coast, inoculation is practised, and 
the puncture usually made at the wrist. Guinea-worm, 

culiar to the sea coast, and supposed to be occasioned 
y drinking water full of animalcule, as it is seldom 

experienced in places provided with good water. It is 
considered by others as rather produced by absorption 
through the pores of the skin, as persons are known to 
receive it by going to the pools for water, and by in- 
fection from others. The legs are the most common 
seat of the disease, though occasionally it has appeared 
in other parts of the body. The worm itself sane 
no bigger than a large woollen thread, of a whitish co-« 
lour, and rather flattened in its form ; but some have 
been extracted above thirteen feet in length. Much 

in is felt before it protrudes through the skin, and an 
inflammatory tumour is produced, through which the 
creature fe he its appearance. The natives then ap- 
ply a slip of wood to the sore; and, when the worm 
comes in contact with it, they carefully turn it round, 
so as to wind the worm upon it, leaving it suspended 
in this situation, that the weight may draw it out more 
speedily. If the animal is broken, the part remaining ‘sti 
in the flesh generally recedes, and may not reappear for 
months ; and, unless properly managed, much pain and 
dangerous sores are often the consequence.— Enlarged 
scrotum, supposed to be caused by an immoderate use 

_ of palm wine.—Dysentery, which the natives treat 
with great success, by administering drastic purgatives, 
followed by stimulating astringent clysters, makin 
use of suppositories, keeping the patient warm, an 
frequently imbrocating the loins and belly with a com- 
position of pepper.—Ophthalmia, which though not 
common, is troublesome at some seasons, but chiefl 
occasioned by excesses in living ; and is treated by the 
natives only with topical remedies, inserting lime juice 
into the ‘eye, and drawing blood from the temples. 
—Fevers, which are most prevalent after the perio- 
dical rains ; and, excepting a few external applications, 
such as ablutions with warm water, and rubbing the 
body with certain herbs, are left by the natives to the 
powers of nature.—Rheumatism, a common disorder, 
successfully removed by tepid applications and warm 
clothing.—Internal inflammations, pleurisies, and pul- 
monary diseases, are very general during the rainy 
season. The medical practitioners of the country are 
principally temales, whose skill is transmitted from one 

Stran; arriving in the country are directed, bs aeredith, 8 wh 
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generation to another, and who perform the opera- © 
tions of scarification and cupping with great dexterity, = 
as well as discover considerable botanical knowledge 7" 
in the selection of herbs and plants. The male physi- 
cians are generally ranked among the Fetish men, and 
are much greater empyrics than the women, imposing 
upon the credulity, or working upon the imaginations 
of their patients, by pretending to expel the evil in« 
fluence, or extract the prc, cause of their suffers 
ings. oi 

The insalubrity of the climate to Euro is un- Clit 
derstood to have been greatly exaggerated, and to be 
chiefly owing to their own excesses and neglect of proper 
precentianas iis climate of Guinea is gies 3 ior to 
that of Guiana, which lies under the same parallel ; and 
any part of the coast, if cleared and improved, would 
not be less healthful, it has been affirmed, than Bar« 
badoes, the most salubrious of the West India are 

to avoid, as much as possible, the mentum “| 
, by keeping within doors from eight o’clock inthe 

morning to three in the afternoon, but to take regu 
exercise before and after these hours ; to travel during 
the night with heavy clothing to protect the body from. 
the dews, or, if necessitated to go out in the day-time, to 
use an umbrella, and place a handkerchief or two be- 
tween the head and the hat, to rub the body well with 
coarse cloths, and put on warm clothing after getting 
wet, and, if much exposed to rain, to bathe in salt wa« 
we but never to apply = i rex? surface of the 

ly; to use cold ba uently, to practise early 
rising, to take animal food only once a day, and to wear 
flannel next the body ; to counteract the damp air of 
the wet season by heavy clothing, warm ents, 
and even occasional fumigation of the rooms with vine- 
gar, sulphur, or tobacco; and, in the dry months of 
December and January, to be more attentive to exer- 
cise in the open air, temperance in living, and the use 
of cooling laxatives. . Persons just arrived in the coun- 
try are particularly warned to be sparin iet, re- 
fraining from salt meat, and freely usi ; 

acid fruits; to drink also sparingly, using chiefly 
‘um and water, wine and water, lemonade, &c. ; to 

take the cold bath every day, and avoid the heat of the 
| as much as possibles and to keep the body gent, 

open by means of salts, cream of tartar, or similar coo 
ing purgatives, of which a dose should be taken’ every 
week for two months, till the constitution becomes ha- 
bituated to the climate. 

Europeans have hitherto made no attempt to extend 
their commerce to the interior of the country ; but, 
with the exception of slaves, (which must soon cease, 
it is hoped, to be enumerated among articles of traffic, ) 
have confined themselves to a very limited coast-trade. 
The afticles of which it consists are chiefly Peppes 
palm oil, cowries, ivory, gold; in exchange for which, 
they“import lead, iron, fire-arms, gunpowder, tobacco, 
spirits, tob: ipes, vessels of brass, woollenssand 
cottons of British manufacture, and especially East In- 
dia cotton goods, which are most esteemed in the coun« 
try. All the ivory is procured from the interior, and, 
in all the inland countries, gold is found in consider- 
able quantities, The native traders penetrate toa great 
distance into the interior in quést of these articles, or 
rather they pass through numerous hands from nation 
to nation till they reach the commercial establishments 
on the coast ; but all the people, concerned in this in« 
land traffic, are extremely mysterious in their operas — 
tions, and very reluctant to communicate the slightest — 

1 
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they sell to the Euro 
_ into ornaments the solid pieces, and even hold them 

« aps je ig recommendation. 

encourage the progress of 

GUI 
on the subject. It is only gold-dust that 

s, as they generally convert 

sacred, if tolerably large. The gold of this country, 
whether in grains or in dust, is extremely pale, sisted 
“very pure ; and greatly resembles the filings of yellow 

r, with which it 1s sometimes fraudulently mixed. 
This alloy is easily discovered by means of aqua fortis ; 
but it is sometimes also imperfectly cleaned from the 
sand, which is of a quartzose nature, and which re- 
quires a keen eye, a glass, or even the crucible to de- 
tect its presence. The native brokers or gold-takers 
are extremely skilful in this commerce, and know with 
the utmost precision the value of what they sell; but 
they are often equally well versed in the arts of knavery, 
requiring to be trusted with great caution, and 

n Apollonia, it is said, 
is more secure, either from exactions or im~ 

- positions, and his person is considered as sacred. The 
trade is understood to have diminished consider- 
of late, in consequence of the more powerful 

having attem to secure a monopoly for 
themselves, by compelling the weaker to renounce the 
working of their mines. Cowries and gold form the 
current medium of exchange, especially the former, as 
being easily reduced to the smallest sums. Forty 
cowries make a string; fifty strings a head, which is 
equal to one ackey goles and sixteen ackies make 
an ounce, which is valued at four pounds sterling.* 
The price of gold never fluctuates ; and it is commonly 
estimated to yield in Europe a profit of 25 per cent. 
Much attention has recently been directed to the im- 
provement and civilization of this and other tracts on 
the western coast of Africa; and a more interesti 
topic could scarcely be presented to enlightened hu-~ 
manity, than an enquiry into the most effectual means 
of promoting the benevolent object. It has been sug- 

: in general, to extend our;trade inland, by form- 
ing alliances with the princes, and placing residents in 
the principal towns ; thus reaching the resources of the 

q a ing the confidence of the natives, and en- 
larging the demand for ph, co manufactures ;—to 

tivation, by protecting 
planters from Europe, and directing the industry of the 
natives to the production of new articles of export ;— 
to annihilate Schiele every vestige of the slave trade, 
to establish schools for the instruction of the people, 
and to exercise, in the vicinity of our settlements, as 
much controuling power of government as possible, for 
introducing salutary regulations, and enforcing orderly 
obedience.t ‘ There exists no country in the world,” 

s the French mineralogist De Montfort, “ so suscep- 
tible of eral cultivation. We know that certain dis- 
tricts of Africa are fertile in corn, and grain of every 
kind grows there intermixed with sugar-canes lately 
Iicrebaced, and which protect the grain from hail. The 
aga of India, Europe, America, Australasia, or the 

portion of the globe, will flourish there in perpe- 
tual spring, and the animals of all climates can be easi- 
ly n lized. The negroes, whose respect for the 
whites is extreme, notwithstanding what they have 
suffered from them, will cheerfully give up their lands 
to be cultivated by us.” Philosophical Magazine, vol. 

* Itis said that a 
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xlvi. p. 802, See Meredith’s Account of the Gold Coast; Guitar, 
Smith’s Voyage to Guinea; Peuchet’s Dict. De la Geog.; 
and wh Geography. @) 
GUITAR, Guitarra Sania , Chitarra Vtalian, from 

Cithara, is the name of a musical instrument, common. 
ly strung with wire ; but in Spain, the guitars are al- 
ways strung with catgut or bowel strings, which gives 
them a much finer tone. The Guitar seems to have been 
introduced into Spain by the Moors, and has at parti- 
cular times been more or less in use in almost every part 
of Europe. 
GULF Srreaw, is the name given to a constant cur- 

rent in the ocean, produced by the trade winds, which 
are constantly blowing from east to west. This cur« 
rent, coming from the Pacific and Indian Oceans, 

round the Cape of Good Hope, and, after goin 
along the coast of Africa, it crosses to America tow 
the equator. It is there divided, and reflected south- 
wards to the Brazils, and running along the shores of 
Guiana and Terra Firma, it through the Ca~ 
ribbean Sea, and coasts along the Gulf of Mexico. 
Issuing from the Gulf between Cape Florida and 
the island of Cuba, it traverses the coasts of East 
Florida, the United States, New Brunswick, and Nova 
Scotia, and advances eastward to the banks of New- 
foundland, where it turns off to the south-east and runs 
through the Western Islands, from which it goes to the 
coast of Africa, and in a southerly direction along that 
coast, till it supplies the place of the waters carried away 
to the west by the trade winds. “It is perhaps on ac~ 
count of these currents,’ says Dr Thomas Young, “that 
the Red Sea is found to be about 25 feet higher than 
the Mediterranean. { Their direction may possibly 
have been somewhat changed in the course of many 

es, and with it the level of the Mediterranean also, 
since the floor of the cathedral at Ravenna is now se- 
veral feet lower with respect to the sea than it is sup 
posed to have been formerly ; and some steps have been 
found in the rock of Malta, apparently intended for as« 
cending it, which are at present under water.” M. 
Humboldt remarks, “ that the Gulf Stream is occasioned 
by the current of rotation, (trade winds,) which strikes 
against the coasts of Veragua and Honduras, and as- 
cending towards the Gulf of Mexico between Cape Ca- 
loche and Cape St Antoine, issues through the canal of 
Bahama. It is owing to this motion, that the vege- 
table productions of the Antilles are carried to Norway, 
Ireland, and the Canaries.” 
The general breadth of the Gulf Stream is about 50 

or 60 miles. Sir Charles Blagden, in a voyage to Ame- 
rica in the year 1774, found that the water of the Gulf 
Stream was from 6° to 11° warmer than the waters of 
the sea through which it ran. The heat at its com- 
mencement in the Gulf of Florida was about 82°, and 
it lost 2° for every 3° of latitude in going northwards, 
It continued sensible off Nantucket. 

The Gulf Stream may be easily distinguished from 
the other waters of the ocean, by the gulf-weed with 
which it is every where Sgr oe and by its not 
sparkling in the night. In high latitudes it is always 
covered with a thick fog. Its breadth is diminished by 
north-east and east winds, which also increase the ra- 
pidity of its motion, and drive it nearer the coast. A 

man, during the plentiful season, from September to May. can subsist abundantly on two strings, or two- 
pence farthing a day ; and that the usual pay of a labourer is from two to three ackies per month, ¢. e. from 10s. to 15s. currency. 
+ For the best views of this interesting subject, the readers may be referred to the Reports of the African Institution; and the accounts 

‘of these publications in’the Edinburgh Review. 
* The observations of the French engineers make it 6 toises or 38 feet, 

Gulf 
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contrary effect is produced by north-west; and west 
winds. : 

The Gulf Stream passes at the distance of about 75 
miles from the coast of the southern states of America. 
This distance, however, augments, as it advances north- 
wards. Its common velocity is) about three miles.an 
hour, and it takes about 20 days to run from Cape Flo-° 
rida to Newfoundland. 

See Franklin’s Maritime Observations in the Transac- 
tions of the American Philosophical Society, vol. ii. p. 
$14, This paper contains a chart of the Gulf Stream, 
rincipally from the observations of Captain Folger. 
lngden. On the Heat of the Water in the Gulf Stream 

in the Phil. Trans, 1781, page 334. Pownall’s Hy- 
draulic and Nautical. Observations, 4to, London, 1787. 
This last work also contains a-chart of the Gulf Stream. 
Rennel, Phil. Trans. 1793, vol. Ixxxiii, p. 8. Hum- 
boldt’s Political Essay on the Kingdom of New Spain, 
vol. i. p. 53; and Humboldt’s Voyage to the Tropics, 
vol. ii, chap.i,. Young’s Natural Philosophy, vol. i. 
p- 587; and Morse’s Geography. See also Puysica 
Geography. 

GUMS... See Cuemistry, vol, vi. p. 108, 121—128. 
Gum Amber. See Amber, and)Cuemistry, p. 124. 
Gum Ammoniac. .See Curmistry, page 128. . This 

gum should be chosen full of drops or tears, dry, brit- 
tle, easily softened. by the. fire, reducible to a white 
powder, and of a sharp taste and smell. When thrown 
on live coals, the drops should burn away in a flame. 
In 1804, the quantity imported by the East India Com- 

y was 81 cwt. and the price per cwt. £3, 11s. id. 
In 1805, the quantity was 333 cwt. and the price £41, 
12s, 2d. In 1806, 81 cwt. were imported at the priceof 
£1, 8s. 2d. And in 1807, 59 ewt. wereimported at the 
price of £1, 15s. : 

Gum, Anime. See Cuemistry, p. 123. This gum 
should be chosen in large pieces, clear and transparent. 
When laid on a red hot iron it melts, flames; and'burns 
quickly away with a fragrant smell, leaving a few light 
coloured ashes. _ Small dark coloured and opaque pieces 
should be rejected. The quantity imported by the 
East India Company from 1804 to 1808, was 

Average Price 
Cwt. per Cwt. 

1804 166 £6 811 
1805 452 7 5 8 
1806 = 268 419 2 
1807 986 4 6 7 
1808 1099 115 3 

This gum is often sold for gum copal. 
Gum Arabic. See Commerce A89 v. p. 108. In 

choosing this gum, great care should be taken that it is 
not mixed with another kind of gum, generally in larger 
pieces, which, instead of dissolving completely in wa- 
ter, only swells in it. The following quantities were im« 
ported by the East India Company from 1804 to 1808 : 

Average Price 
Cwt. per Cwt. 

1804 1767 £412 1 
1805 3931 4 111 
1806 1534 217 8 
1807 6565 2 610 
1808 1382 2 3 3 

Gum Assafelida. See Curmistry, p- 128, Theuse 
vf this gum was introduced by the Arabians about 1000 years ago, It. should be chosen clear, fresh, prt 

GUMS. : a 
scented, and of a pale reddish colour. | When broken, 
it should have a resemblance to marble ; and by expo-' 
sure to the air, it should turn of a violet red colour. 
That which is soft, black, and foul, is adulterated. The 
following quantities were imported by the East India 
Company from 1804 to 1808: aM roy 

Average Price 
Cw. per Cwt, 

1804 141 £315 2 
1805 157 6 J1..2 
1806 82 312 8 ; 
1807 40 312 6 
1808 .72 317.9 

ly in vinegar. 
Gum from Botany Bay. See Curmisrry, p. 123. 
Gum Caoutchouc. See Caovrcnovc, ‘and Cremis< 

Try, Sect. xxvi. p: 126. sean di. 
Gum Cherry Tree. See Gum Prunus Avium. 
Gum Copal. See’ Cuemisrry, p. 123. — 
“Gum Dragon’s Blood. See Gum Sanguis Draconis, 
Gum Dragon, See Gum Tragdcanth © 
Gum Elemi. See Cuemistry, p. 123. This gum is 

obtained from the East Indies, as well as from Car 
and Spanish America. The East India elemi is semi- 
transparent, of a pale yellow colour inclining to green, 
and is bought in cakes of 2 or 3 lbs. each, wrapped uy 
in flag leaves. That which is soft, with a strong sm 
and a bitterish taste, is the best. The hard and dark 
coloured is never, good. Remitnc: wi. 
Gum Euphorbium, is the concrete resinous juice of a 

prickly shrub, which grows in Malabar and varic parts 
of India. The ineeigeliviy shaped tears of which it con- 
sists, sometimes enclose thorns, twigs, &c. The best 
kind is dry, clear, and of a bright light yellow colour ; 
and is so sharp to the taste, that a cual 
short time in the mouth will inflame it. 
Gum called Frankincense. See Gum Olibanum. 
Gum Galbanum. See Curmisrry, p. 127, and GaL- 

BANUM. 
Gum Gamboge, or Gumgutt. See Curmistry, page 

128, and re an : ; 
Gum Guiacum, See Cuemistry, Sect. xxiv. Pp. 124, 
Gum ee the same as Gum Olibanum, which see, 
Gum Labdanum. See Curmistry, p. 123, and Las« 

DANUM. . ‘ 
Gum Lac. See Cuemistry, p. 123, and Lac. 
Gum Manna. See Curmistry, p. 108. 
Gum Mastich. See CuemistTRY, page 122, and Mas 

TICH. f aan a 
Gum Myrrh. See Curmistry, p. 128, and Myrru. 
Gum Olibanum, or Frankincense. See Cuemistry, 

p- 128, and OxipAnoM. 7 
Gum Opium. See Cuemistry, Sect. xviii, p. 117, 

and Opium. : 
Gum Opoponax.” See Cunmistiy, p. 128, and Opo~ 

PONAX. warn? é ow 
Gum Prunus Avium. See Cuemistry, p. 109.. 
Gum Sagapenum, See SacareNnom. 

piece held a. 
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» Gum Sandarach: See Cuemistry, p. 123. 
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Tmeon’s tlsed in. doops io pestzable tn-that wich i ’s in is to ich is 

-nuine dragon’s blood readily melts and flames, but is 
not soluble in water. The following quantities were 
imported by the East India Company : 

y , Average Price 
Cwt. per Cwt. 

1804 53 £11 0 0 
1805 103 3.13.0 
1806 26 9 19 11 
.1808 19 ll 6 9 

Gum Soammony. See Cuemistry, page 128, and 
ScaMMONY. 

- Gum Senegal. See Cuemistry, p. 109. This gum 
exudes from a epeaies, shrub, of the same genus with. 
that from which gum arabic is obtained. It is chiefly 
‘used by calico printers, and in other trades where gums 
are € ed. It dries more slowly than gum arabic. 

, Gum Tacamahae. 
Gui Thus, or Frankincense. 

and OxiBaNnuM. 
_« Gum. Tragacanth, 

. 109, ; 
iP There are many other gums than those which have 
been mentioned, but they are not, of much im 
as articles of commerce. Dr Francis Buchanan informs 
us, that gums are collected between Seringapatam and 
Bangalore from the following trees : 

~~ Andersonia panshmoum, (DrRoxburgh’s MSS. ) 
_.. Melia azadirachta. 

 Chirongia glabra. (Dr Buchanan’s MSS.) 
‘ Mangifera Indica, 
+ Cassia auriculata, 

JEgle marmelos. 
Shorea jala. (Dr Buchanan’s MSS.) 

_Chloroxylon dupada. (Do.) 
- Bomboe gossypinum. | 
See Buchanan’s Journey from Madras, &c. vol. i. 

p- 169. Seealso Milburn’s Oriental Commerce, passim. 
'. GUN-Fuints, are small pieges of flint cut into regu- 
lar shapes, for the purpose of setting. fire by their col- 
lision against a piece of steel, to the priming of fowling 
pieces, muskets, &c. 

The first stones used for this purpose were a kind of 
compact pyrites, or marcasite, and they were long 
known by that name. Thes 
greater part of Europe, is called by Wallerius stlerigni- 
arius, and by Linneus silex cretaceus. In Germany it 
was called flins or vlins; in the Swedish and Danish 
flinta; and in English flint. This name is said to be 
of great antiquity, as Wends had a Pagan deity 
which th on a stone called flynsleim. From 
the word flint arose the names of flintgewehr, flint, or 

See Cuemistry, p 123.. 
See Gum Olibanum, 

or Gum Dragon, See Curmisrry, 

flinte, which the Germans have given to guns fired by. 
that stone: Stones seem to have been first used about 
the middle of the 16th century. 

- The manufacture of gun flints has been long kept a 
profound secret ; and we are indebted to Dolomieu for 
the first exposition of the method oyed in France. 
The masses of flint which are best fitted for this pur- 

ad es are of a convex surface, approaching to globular. 
knob bed and branched flints are co’ y full of 

ions: |The best flint nodules are generally 
between 2 and 20 pounds weight. They should be 
unctuous, or rather shining internally, with a grain. so 
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more pure and compact. Ge-, 

pecies of stone used in the. 

GUN 
fine as to be im ble to the eye. 
should be uniform in the same nodule, and may vary 
from honey yellow to a blackish brown. The fracture 
should be smooth and equal, and the fragments slightly 
conchoidal ; and the ey should be such as to 
allow letters to be distinguished through a thickness of 
one-fourth of a line when laid close to the paper. When 
flints do not possess these properties, either naturally, 
or after a long exposure to the air, they are rejected by 
the workmen. 

Four tools are n 

The colour Gun-Plints, 
—— 

in the manufacture of gan Tools for 

flints. 1. An iron hammer with a square head, a han- making 
dle seven or eight inches long, and not exceeding two gun-flints. 

ds in wei t. ‘This instrument is shewn in Fig: 9. ppare 
late CCLXXXIV. 2. A hammer of 'well-hardened steel, couxxxrv. 

with two points, a handle seven inches long, and from Fig. 3 
10 to 16 ounces in weight. The handle must pass 
through in such a manner that the two points may be 
nearer the hand of the workman than the centre of 

wity of the mass. ‘This hammer is represented in 
ig. 4, 3. A disk hammer, or roller, like a solid pig. 4, 

wheel, or the section of a cylinder, two inches and four 
lines in diameter, and not exceeding 12 ounces in 
weight. It is made of steel, not hardened, and has a 
handle six inches long, which passes through a square 
hole in the centre. It is shewn in Fig. 5. 4. A 
pr goes and bevelled at both ends. it should be made 
of steel, not-hardened, and six, seven, or eight inches 
long, and two inches wide. This chisel is represented 
in Fig. 6. This is set on a wooden block, which is 
also used, as a bench for the workman. A file is ne- 

for restoring the edge of the chisel. With these 
tools the flints are formed in the following manner, 
which we have abridged from Dolomieu’s Memoir. 

1. To break the block. 'The workman seated on the 
ground, places the nodule of flint on his left thigh, and 
one slight strokes with the square hammer, to di- 
vide it into smaller pieces of about a pound and a half 
each, with broad surfaces, and almost even fracture. 

2. To cleave or chip the flint. The workman holds 
the piece of flint in his left hand, not supported, and 
strikes with the pointed hammer, No. 2. on the edges 
of the great planes produced by the first breaking, by 
which means the white coating of the flint is removed 
in the form of small scales, and the mass of the flint 
itself laid bare in the manner resented, Fig. 7. 
After which he continues to chip off similar scaly por- 
tions frorg the pure mass of the flint. These scaly por- 
tions are nearly one inch and a half wide, two inches 
and a half long ; and their thickness in the middle is 
of about two lines. They are slightly convex below, 
and consequently leave in the part of the flint from 
which they were separated, a space slightly concave, 
longitudinally bordered by two rather projecting straight 
lines, or ridges, Fig. 8. 
separation of the first scales, must naturally constitute 
nearly the middle of the subsequent piece ; and such 
seales alone as have their ridges thus placed in the 
middle are fit to be made into gun flints. In this man- 
ner the workman continues to split or chip the mass of 
flint in various directions, until the defects usually 
found in the interior render it impossible to make the 
fracture required, or until the piece is reduced too 
much.to receive the small blows by which the flint is 
divided, rsa fi wits dads 
8.) To shape the int. Five t parts may 

be distinguished rps flint. 1st, The sloping facet, 
or bevel part, which is impelled against the er of 
the lock of the gun, Its width should be from two to - 

isel, Pig. 5 

Fig. 6. 

Fig. 7. 

se ridges, produced by the pig. g, 
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Gun-Fiints, three-twelfths of an inch; if it were broader it would 
—\—" be tvo liable to break; and if more obtuse the scintil- 

PLATE 

lation would be less brisk. 2dly, The sices or lateral 
ridges, which are always rather irregular. 3dly, The 
back, or the part opposite the tapering edge: this is 
the thickest part of the flint. 4¢h/y, The under sur- 
face, which is uninterrupted and rather convex. And, 
5thly, The upper facet, or smal} square facet between 
the tapering edge and the back, which receives the 
upper claw of the cock; it is slightly concave. In 
order to fashion the flint, those scales are selected that 
have at least one of the above-mentioned longitudinal 
ridges: The workman fixes on one of the two tapering 
borders to form the striking edge; after which, the 
two sides of the stone that are to form the lateral edges, 
as well as the part which is to form the back, are suc- 
cessively placed on the edge of the chisel, in such a 
manner that the convex surface of the flint which rests 
on the fore-finger of his left hand is turned towards 
that tool. He then with the roulette applies some 
slight strokes to the flint, just opposite the edge of the 
chisel underneath ; by which means the flint breaks 
exactly along the edge of the chisel. 

4. To trim the flint. The last operation is to rim, or 
give the flint a smooth and equal edge ; this is done by 
turning the stone, and placing the edge of its tapering 

ccrxxxiv. end on the chisel, in which situation it is completed 
Fig. 9, by five or six slight’ strokes with the roulette. See Fig. 9. 

The whole operation of making.a gun flint is per- 
formed in less than one minute. A good workman is 
able to manufacture a thousand good chips or scales 
a day, (if the flint nodules be of a good quality ;) and 
in the same manner he can fashion 500 gun flints ina 
day, so that, in the space of three days, he is able to 
cleave and finish a thousand gun flints without farther _ 
assistance, ; 

In this manner, five or six blows with the hammer 
are sufficient to produce a ‘perfection of figure which 
would require more than an hour’s labour, if the faces 
were formed by grinding them against harder substan- 
ces; and less than a farthing will pay for a gun flint 
from the hand of the workman, though fifty times that 
sum would be insufficient to purchase it, if it were 
formed in any other way. 

When the gun flints are completed, they are sorted 
into two classes, fine and common flints, and according 
to their application into flints for pistols, fowling-pieces, 
and muskets. A good gun flint will give 50 strokes 
without being unfit for service. They are sold in France 
at from four pence halfpenny to seven pence per hun- 
dred. They cost twice as much in Italy, and, in 1745, 
when they were exported from the department of the 
ag and ae to lap Strasburg, and St Quintin, 
they cost 12 francs per thousand, or one shillin 
oe Oy ¥ : ee 

The manufacture of flints in France, employed 
above 800 of the inhabitants in the communes of Ne cake 
Couffy, and Meunes, in the department of the Loire and 
Cher. The mine, which is four leagues square, is 
thirty or forty feet deep, and thirty million of flints 
manufactured here were stored up in 1794. They are 
also made in the communes of Lye, in the department 
of the Indre, of Maysse and St Vincent, in the depart- 
ment of Ardeche, and at Cerilly in the department of 
the Yonne. Dolomieu received the information. con- 
tained in the preceding article from Stephen Buffet, who 
emigrated from the commune of Meunes to the banks 
of the Seine, where he carried on hi i Stove 0 pone on his profession for 
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Gun flints are made also in the territory of Vicenza, 

and in one of the cantons of Sicily. They were manu- 
factured in great quantities at Stevensklint in Zeeland. 
They are also manufactured at Purfleet in Kent, and in 
various other parts of England in a very superior stile. 

See Dolomieu’s Memoir in the Memoures de ? Instia 
tut. vol. iii. p. 148.; in the Journal des Mines, No. xxxiii., _ 

. 693 ; and in Nicholson’s Journal, vol. i. 8vo. p. 88. 
Tn the Journal des Mines, No. xxxiii. p 713, and 719, 
will also be found a Memoir by M. Solivet, and obzer« 
vations by M. Tonellier on-the manufacture of gun 
flints in the commune of Cerilly. See also the. Hano~ 
verian Magazine for 1772; and Beckmann’s History of 
Inventions, vol iv. p. 609, &e. 
GUN-Makgine is the art of manufacturing small arms, 

for the pu s of war and the chace. The name hare 
quebuss, which was first given to small arms, is said te 
have been derived from the Italian word arcobousa, or 
bow with a hole, and the instrument was successively de« 
signated harquebuss, hackbut, hand-gun, match ; 

ward the IV. brought over into England 300 Flemings, 
armed with hackbuts or harquebusses. _The Spani 
are said to have, so early as the reign of Philip the IL., 
adopted them inthe army ; and that monarch caused them 
to be made of a large calibre, and so heavy thata forked 
rest was requisite to level them in taking aim. They 
were used at the siege of ar, and by the Emperor 
and Pope Leo in 1521. The French had availed 
themselves of this arm, in 1667, to the extent of four 
harquebusses in each company of their army. Eng- 
land appears to have been earlier apprized of their su« 
periority over the — then in use. Harquebuss 
soldiers formed a part of their forces in 1540; and Peter 
Van Collins is mentioned by Stowe, as the first gun- 
smith, in 1543. By an act of Henry the VIII. the 
length of the hand, agen stock, and barrel, is directed 
not to exceed one yard; and that of the hackbut three 
quarters of a yard. By astatute of Elizabeth, they are 
ordered to be made all of one size and calibre, from which 
they acquired the name of culivers, a light kind of match 
lock, fired without a rest ; and their price was fixed at 
13 shillings and sixpence, with flask, touch-box, laces 
and mould. In James the First’s reign the price was 
fixed at 14 shillings and ten pence. Charles the Second 
directs the musket barrel not to be under three feet in 
length, and to receive a ball of twelve in the pound ; 
and in 1638, he grants a charter to the gun-smiths of 
London, by the name of master wardens, and society of — 
gun-makers; at which period they made wheel and 
snap-lance locks. The Scotch used the harquebuss or 
match-lock soon after its invention, from their intimate 
correspondence with France and Flanders; yet we 
have no certain information of their having any artists 
in that profession sooner than 1640, when they be- 
came incorporated with the hammermen of Edinburgh, 
as a pendicle of' the lock-smith art. The city guard 
were armed with muskets or harquebusses in 1682, 
the expence of purchasing and maintaining of which 
was directed to Se defrayed from the money exacted 
from those who entered burgess. After the union of the 
two kingdoms, the manufacture of small arms, (if ever 
carried on to any extent, ) seems to have been confined to 
a few individuals, From the records of the hammers 
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“men, it appears that in 1715 there were only two, 
ea Mardsch Grant, and John Simpson ; and Po 1741 
cael — only one in the vac Since that 
peri wever, encouragement been given 
To that art in Edi , there being at the ret 
sent time (1816) six master gun-makers, who employ 
about thirty workmen ; and there is one in a few of 
the principal towns in Scotland. This business has been 
carried on to a very considerable extent, in England, by 
private individuals ; and government, within these few 
‘oy has established extensive manufactories at Lewis- 

, and in the Tower of London, employing about 
500 workmen, who complete at the rate of 5000 stand 
of muskets every week: Expert workmen have been 

id seven — and upwards for their week’s la- 
The London gun-makers, who are employed in 

the making of fowling-pieces, rifles, and pistols, amount 
‘to about forty-three, and they have not less than 300 
people in their service. Birmingham is the place where 
all kinds of fire-arms are manufactured _ to the greatest 
extent ; although it is to be regretted that the effect of 
competition has introduced a superficial style of working, 
which is greatly detrimental to the character of the arti- 
cle, and to its extension as a branch of commercial ex- 

Porthe manufacture of a gun is performed by the follow- 
ing workmen, viz. barrel forger, borer and filer, lock for- 
ger and filer, furniture filer, ribber and breecher, rough 
stocker, screwer together, polisher, and engraver, in all 
ten different persons, few of whom can execute any 
other branch of the art but one. Most of the princi- 

' pal towns in England have one or two master guh- 
makers, but none of them on the business in 
all its different branches, except London, Birmingham, 
and Edinburgh. The makers of the first and last 
cities have the highest prices for their guns, single 
fowling-pieces being from 15 to 30 guineas, and double 
ones from 35 to 70 guineas ; indeed, to such a perfec- 
tion has this instrument been brought, of late years, 
by the British artists,*that it cannot be doubted but that 
they are greatly ne, toon to every other nation in Eu- 
rope; although we have learned that, at the Versailles 
manufactory, under the first consul’s special patronage, 
fowling-pieces were made at the high price of 800 

ineas. Instances, however, can be produced where 
ndon makers have had a thousand guineas for one 

gun. The variety and ingenuity in the construction of 
small arms, in order to gain peculiar advantages, are so 
various and extensive, that it would be very difficult to 
enter into any details upon the subject : We shall, how- 
ever, enumerate a few of the different kinds of guns 
which are in use: guns with one barrel to discharge 
from one to three Salls successively ; magazine guns 
that prime and load by one motion, and discharge from 
10 to 20 balls in succession; double guns, with their 
barrels placed perpendicular, horizontal, and to turn 
“round a centre ; , four, and seven barreled guns ; 

guns; muskets and carabines, &c. 
he gun barrel.—The meng shape, and bore of 

n barrels, have materially changed as the instrument 
Basen more generally used and better understood. 
Hence we find, in different countries and at different 

riods, their lengths fluctuating from six feet to 25 
inches, and their diameters from half an inch tu one and 
‘a quarter inch: They are generally cylindrical, but 
in some instances square, internally and externally 
with chambers at the breech to contain the powder, as 

_ is the case with all the Asiatic matchlocks of most an- 
cient construction, The Spaniards were the first people 
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in Europe who excelled in the manufacture of barrels, Gun- 

remarkable for lightness and safety: Possessing finer iron _™*king- 
from their smelting their ores with wood; and being 
sensible that the more it is wrought by heating and 
hammering, the purer it becomes, they naturally resort- 
ed to the old nails extracted from the shoes of their horses 
and mules. Juan Sanchez di Mirvena, is the first that 
fi ged the barrel in ate pieces, in the reign of 
Philip IV. ; and so highly were the Madrid makers es- 
teemied, in 1720, that the French gave 1000 livres, or 
£48, 133. sterling, for the barrels of Nicholas Biz, Juan 
Beler, and Juan Fernendez. About the year 1650, we 
find Lazerino Cominazio, of Brescia, in high repute. 
France has also had her eminent workmen, such as 
Nicol le Clere, Des Champs, Jean Franc Renet, and 
Henry Renet, all of Paris, whose barrels are still much 
prized. The British are now, however, confessedly 
much superior to every other people in the manu- 
facture of this article. They have, of late, introduced 
many ingenious improvements, such as patent steel 
barrels, and narrow and wire-twist barrels, with a 
beautiful application of the fibres of the metal in weld- 
ing, so as to resemble exactly the Damascus steel 
of Persia, or what is seen in the finest arms of Indian 
workmanship. At first the European barrels were 
all of one diameter throughout, until within these 
30 years, that a London tradesman obtained a patent 
for a chambered breech, which, though it possessed 
peculiar merit, was nothing but a copy from the prin- 
ciple of the carronade, and both are obviously borrow- 

from the Indian matchlock ; hence his privilege of 
original invention being untenable, this construction 
became general in afew years, and still continues, with 
some slight variation, to the present period. 

In forming the common gun barrel, the workmen be- 
gin by heating and hammering out a bar of the best iron, 
into the form of a flat ruler, thinner at the end intended 
for the muzzle, and thicker at that for the breach, the 
length, breadth, and thickness of the whole plate being 
regulated by the intended length, diameter, and weight 
of the barrel. . This oblong plate is then, by repeated 
heating and hammering, turned round a cylindrical 
rod of steel, called a mandril, whose diameter is con~ 
siderably less than the intended bore of the barrel, 
The edges of the plate are made to overlap each other 
about half an inch, and are welded together by heating 
the tube in lengths of two or three inches at a time, 
and hammering it with very brisk but moderate strokes, 
upon an anvil which has a number of semicircular 
furrows in it, adapted to barrels of different sizes. 
The heat required for welding is the bright white heat 
which immediately precedes fusion, and at which the 
particles of the metal unite and blend so intimately 
with each other, that when properly managed, not a 
trace is left of their former separation. Every time the 
barrel is withdrawn from the forge, the workmen strike 
the end of it once or twice gently against the anvil in an 
horizontal direction ; this operation, which is called 
jumping, serves to consolidate the particles of the metal 
more perfectly, as well as to disengage the scoria from 

the inside and outside of the tube, and to obliterate any 

appearance of a seam. The mandril is then introduced 
into the bore, or cavity ; and the barrel being placed 
in one of the furrows or moulds of the anvil, is ham- 

mered very briskly by two persons; the forger all the 

while turning it round in the mould, so that every 
point of the heated portion may come equally under 

the action of the hammer. These heatings and ham~ 

merings are repeated until the whole of the barrel 

% 
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has undergone the same operation, and is rendered as 
perfectly Snkinedns as if TO had been bored out of a 

solid piece. Twisted barrels are now generally used 
for the finest fowling-pieces, the method of fabricating 

_of which is as follows. . Four bars of stub iron, two feet 

‘in length, half an inch in breadth, and the first two bars 

half an inch thick or more, according to the size of the 

barrel, are previously prepared, An old barrel being 

welded to the extremity of one of those bars fora handle, 

‘it is heated and turned round like a cork-screw, by 
means of the hammer and anvil; after this, the turns 
-of the spiral are united by heating the tube two or 
three inchés at a time to a bright white heat, and 

striking the end of it several times against the anvil ina 
horizontal direction, with considerable force: This is 
called jumping the barrel, and the heats given for that 
purpose jumping heats: A mandril is immediately in- 
‘troduced into the cavity, and a quick light hammering is 
kept up on the welding part, until the ridges raised at 
the seams by the jumping are flattened, and the piece 
appears sound. As soon as one bar is rounded and 
jumped in this manner, another is. welded to it, and 
“treated in the same way, until the four pieces are united 
and form one tube: The old barrel is then cut off as 
being no longer requisite, and the operation of heating 
and hammering is frequently repeated in its whole 
length, until its external figure is correctly acquired, 
and the metal has arrived at the utmost closeness of 
fibre in all its parts. . It is a circumstance of consider- 
able importance with respect to a gun barrel, that it 
should be forged as nearly as possible to its weight 
when finished, so that very little may be taken away in 
the boring and filing ; for as the outer surface, by ha- 
ving undergone the action of the hammer more imme- 
diately than any other part, is rendered more com- 
pact and pure; the less that is removed the better will 
the barrel be: - 

The next process is the boring, the apparatus for 
which is either driven by a water wheel, steam en- 
gine, or the hand, according to the extent of the manu- 
facturer’s. demand. This operation consists in giving’ to 
the barrel its proper calibre. The boring bit is a rod of 
iron, somewhat longer than the barrel, one end being 
fitted into the socket of the crank, and the other fiir- 
nished with a cylindrical plug of tempered steel, about 
an inch and a half long, and having its surface cut with 
spiral grooves, flat at bottom, and a quarter of an inch 
in breadth. This form gives the bit a very strong hold 
of the metal, and the threads sharp at the edges; scoop 
out and remove every roughness and inequality from 
the inside of the barrel, and render the cavity smooth 
and equal throughout. Several bits, each a little larger 
than the prechtinig one, are afterwards successively 
passed through the barrel in the same way, until it has 
acquired the intended calibre. After this the fine 
boring bit is ‘introduced, being a similar rod to the 
former, with a square bar of tempered steel, 10 or 12 
inches long atits extremity, and finely sharpened on one 
of its sides ; on the opposite side is placed a semicircu- 
lar slip of wood, of a size sufficient to fill up with the 
bit the entire diameter of the barrel, two of its. edges 
only acting on the tube, which ‘passing through its 
whole length, and kept well oiled, is frequently re- 
peated, and the bore enlarged by small slips of paper 
placed between the wood and the bit, until the inside 
presents a perfectly equal and polished surface. The 
trueness of the bore is then proved, either by a steel or 
leaden plug passed through its whole length. The 
next step towards completing the barrel is the operas 

>in his hands, presses the barrel to the’ stone, w 
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tion on its exterior surface, which in common barrels is Gu 
done by grinding on a large stone ; two steel pins 

+ 

inserted into the mouth and breach of the. cabana 
smaller than its diameter. The workman 

Té-= 
volving on the » grinds ‘off the inequalities left 
the hammer ; after which it is passed Torarichas perebe 
who files and smooths it from one end to the other, © 
The best barrel makers do ‘not grind; but tarn their 
barrels on a lathe, which is well calculated to insure 
that perfect equality of thickness on which the strength 
and safety of the piece so greatly depend. The filin; 

is afterwards performed in the and smoothing is 
manner. 
liable, and which render them «dangerous to use, 
and apt to burst, are the chink, eee The 
first is a small rent in the direction the length 
of the barrel, the second across it, and the third is a 
scale or plate adhering to the barrel, by a narrow base, 
from which it spreads out like the head of a nail from 

The imperfections to which gun barrels are 

its shank, and when separated leaves a pit or hollow in | 
the metal.. Chinks or flaws are of much worse conse= 
quence than the crack in fire-arms, the expansive force 
of the der being exerted more upon the circum. 
ference than the length of the barrel; the flaw is much 
more frequent than the chink, the latter ever 
occurring but in plain barrels, formed out ofa single 
plate of iron, The proof of gun-barrels, tsidhiannaliat 
and fowling pieces, as established by Government and 
the Gunmakers Company of London, is a ball that fits 
the diameter of the piece, and a charge of powder of 
equal weight, which being fired, either bursts the bar- 
rel, or demonstrates its soundness and ‘safety. Some 
gunmakers are in the habit of sr 4 a= test, b 
water proof, in order to ascertain if the pores of the 

‘by a 7 

x 
metal continue perfectly secure. Pistol barrels are — 
forged in one piece, two at a time, joined by their 
muzzles, and are bored before they ate cut asunder, by 
which means there is not only a saving of time and la- 
bour, but a greater certainty of*the bores being the 
same. 

have the merit of this contrivance. 
of Kuchanrieter senior of Ratisbon are in the test 
esteem; and so fond are the Germans of excelling in 
the use of the rifle, that it has become one Of their 
principal amusements, in which all ranks of society fre= 
quently indulge. Every town and vil has their 
practising ground, or butts, where small prizes are com= 
peted for, with an accuracy of aim that is in 
prizing. The Americans have also, from their habits of 
hunting, acquired great correctness in the use’ of rifle 
guns ; and within these few years our government has 
introduced them into the army; the ese ter regi 
ment being peculiarly clothed, and armed with that 
weapon. ‘The manufacture of rifles; in their first for 
mation, is exactly similar to that of other barrels, ex 
cept that their external) form is generally octagona 
The process of rifling is as follows ; the barrel 
previously bored, and finished to a true cylindric: 
form, is placed on the rifling machine, an instrument 
formed on a square plank of wood seven feet long, to 
which is fitted a tube about an inch in diameter, with 
spiral grooves deeply cut internally through its whole 
length, and to which is'attached'a circular plate, about 
five inches diameter, accurately divided in concentric 
circles, into from five to ten equal , and supported 
_by two rings affixed to the plank, in which it revolves ; 
an arm connected with the dividing plate, and pierced 

nal. 

Rifle barrels are of modern invention: The Cettntes ning 4 
The rifle barrels barre! 

rifling, 



> till it has acquired a high degree 
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with holes, through which a this ssed, regulates 
the change of the tube in giving ee per edscs 

rod with a moveable 
handle at one end, atid a steel cutter in the other, 

"passes through the ri rifling tube. This rod is covered 
with a core of lead one foot in length, and the barrel 
is firmly fixed by means of two rings on the plank 
standing in a straight line to the tube. The rod is then 

tedly drawn through the whole length of the bar- 
, until the cutter has formed one groove to the pro- 

ne depth ; the pin being shifted to another hole in the 
ividing plate, the operation of grooving is continu- 

ed until the whole number that was required is com- 
a. The barrel is then taken out of ‘the machine 

id finished. This is done by casting on the end of a 
if small iron rod a core of lead, which, when coated with 

fine emery and oil, is drawn for a length of time by 
the workman from one end of the barrel to the other, 

of smoothness and’ po- 
lish. The process is then complete, and the barrel is 
ready for the ribber and breacher, &c. The best degree 
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inside of the lock ought to be freed and swivelled, and  Gun- 
the tumbler and seer of steel, and also the nails, should making. 
be ew aa 

Very great i ement in the construction of gun- 
locks has lately been shale bythe Rev. Mr Forsyth, saint 
ster of Belhelvie, in Abefdeenshire, This ingenious 
tleman contrived and made with his own hands a lock to 
fire without a flint, and by percussion alone to inflame 
certain powders. ‘This contrivance possesses so many 
advantages over the present lock, (even in its most per- 
fect state) that it will ultimately supersede it entirely. 
Although it is not more than dive or six years since it 
was made public ; yet both the German~and Prussian 
gun-makers have adopted it, and there is little doubt it 
will become general here, so soon as his patent expires. 
The great advantages of this discovery are, the rapid 
and complete inflammation of the whole charge in the 
p taza = the tte bs prevention of the loss of force 
through the touch-hole, ect securit inst rain ot 
damp in the priming, Sah from eae i, and less 
risk of accidental discharge of the piece when the 
common lock is uséd. of spirality is found to be half a turn in a length of three 

feet. This lock is ted in Figs. 1, 2, 3, 4, of Plate Forsyth’s 
CCLXXXV. It consists of a hammer oF dog-héad H, lock. 
and a magazine MN. This ine MN, a section Ptate 
of which is shewn in Fig. 3. consists of a roller A CCLXXXY. 
round which the m ine is moveable as about an ‘is*+ }—* 

The Lock, was originally a cleft piece of iron, moving 
on a pin fixed into tlie stock, The match was held in the 
cleft, and conveyed into the priming in the pan: |A lever 

ne ee ee 

carried down the under part of the stock, and projecting 
at its extremity, served for a trigger.. This simple contri- 
vance was followed by the wheel-lock, so called from a 
small solid wheel of steel, nearly a quarter of an inch 
in thickness, and one and a half in diameter, cut on its 
edge with grooves, and notched transversely, The up- 

art of the circumference of this wheel rose up eper. p 
“abrongh the middle of the pan: It had an axis placed 

_ in its centre, to which achain was attached, connecting 
__ itself to the extremity of a strong spring on the out- 

_ side of the lock-plate, and the whole was fixed to the 
- barrel by screws passing through the stock. Its appli- 
cation was by turning the wheel with a key, or spanger, 
which rolled the chaiti round its axis, and drew up the 
spring to its full tension. By this movement, 4 slider 
that covered the pan containing the priming, retiied 
from over it, so as to permit the dog, which held the flint, 
to place itself on the edge of the wheel, which being 
let off by the trigger, the rapid revolutions of the wheel 
elicited fire from the flint,and inflamed the priming. See 
Fig: 8. Tothis succeeded the Snaplance, in which a 
motion was given to the dog, or cock, and a moyeable 
plate of steel, called the frizel, or hammer, was placed 
vertically above the pan to receive the action of the flint. 
Numerous important advantages were acquired by this 
improvement over the wheel-lock, first, by securing the 
ee until the instant the piece was to be fired; and 
y increasing the quickness of its action and the light- 

ness of its construction, &c. The great perfection to 
which this of a gun has been carried within these 
40 years in Britain, justly acquired the profession an ac- 

axis, one end of which is screwed into the breach of 
the barrel, as shewn in Fig. 4. The roller is perforated 
through its axis by a channel m, Fig. 4. which commu- 
nicates with the chamber S of the gun. On the upper 
side of the roller is a pan B, which communicates by a 
hole in its centre with the channel m, and consequent. 
ly with the chamber of the piece. The priming powder, 
which consists of three pats of the hyper-oxymuriate 
of potash, one part of sulphur, and one part of charcoal; 
is put into the cavity C of the magazine, which will 
hold 40 primings. The opposite cavity D contains the 
stéel ptinch anid spiral spring E. When this punch is 
véssed down, it stiikes the pan B, and is again raised 
‘oni the pan by the elasticity of the be spring. F, F 

are the screws betweén the points of which, atid the 
cork fixed on the itiside of the magazine, thé grease for 
oiling the roller is contained. In order to use this lock, 
the magazine is brought into the positioii shewn in 
Fig. 1. where thie cavity contaitiing the priming powder 
is abové the pan. A small portion of the powder therefore 
falls into the pan. Thé magazite is then turned round 
into thé position of Fig. 2. where the steel punch is 
uppertiost at M. The hammer H being raised, and 
the trigger being pulled, it gives a blow to the steel 
punch, whith strikes the priming powder in the pan, 
and inflamés it’ by thé concussion. The flame havin 
no othér exit, pi along the chanel m, Fig. 4. an 
inflames the ¢ One of the great advantages of 
this lock is, that it may be used during rain, and the 
piece will go off even if the lock is immersed in water. 

A very elegant simplification of this lock has been simplitica- 
made, by giving the magazine MN a horizontal instead tion of For. 
of a rotatory motion. The magazine is connected with $)*’s lock. 
the hammer a lever, so that when the hammer is 
raised, or thé piece cocked, the lever pulls the magazine 
over the pan, and fills it with priming. When the ham- 
mer is let go, by pulling the trigger, the magazine is 
moved from the priming pan, and the powder is in- 
flamed by the’ ssion of the extremity of the ham- 
mer. This form of the lock, however, is not water proof. 

The Stock and Mounting of Guns has assumed a great Stock and 
variety of forms, and not only the figure, but the mode mounting. 

knowledged celebrity over every other nation. The im- 
portant requisites in a gun lock are, that the action of the 
cock be as rapid as possible, and that it should be so pla- 
ced that on uncovering the pan, the flint may point in- 
to the centre of the priming, and as near to it as pos- 
sible, without touching it. The main-spring should have 

_a smooth and active motion ; the hammer-spring should 
be light, and should give a slight resistance to the cock 
on its striking the steel, which ought to move on a roll- 
“er; and thie temper should not be too hard or too soft, 
the one extreme being known by a roughness on its sur- 
face, and the other by the flint’s making scarcely any 
impression on it, and producing little or’no fire. The 
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of holding small arms has undergone a change; the 
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straight stocked match-lock being placed under the 
right arm, the crooked short hagbut and the. poitrinal 
on the breast, and the modern musket at, the right 
shoulder. Guns of sport, till within these thirty years, 

were made very crooked in the stock, and no regard 
was then paid to the balance of the piece; since that 
period straight stocks have been universally adopted, and 
tlie length of the stock has been accommodated to thesta- 
ture of the person for whom it is made. For a view of va- 
rious constructionsof small arms, see Plate CCLXXXV. 

GUNNERY,” 2 Suianet is 
Ts the art of constructing and using great guns, for” 
the purpose of hitting a distant object, with shot or 
shells, discharged from the gun by the explosive force 
of gunpowder. 

In the present article we propose to confine ourselves 
to the theory of gunnery,as founded on the mathematical 
doctrine of projectiles, corrected and modified by ex- 
perimental investigations. The art of constructing 
and mounting great guns, and the description of the 
apparatus connected with them, will form a separate 
article under the head of OrpNaNcE. 

HISTORY. * 

Tue Italians seem to. have been the first people that 
directed their attention to the subject of the motion of 
cannon shot. Nicholas Tartaglia, a Venetian, who was 
born at Brescia, published at Venice, in 1537, his 
Nuova Scienza, and in 1546 his Quesiti e Invenzioni di« 
verse, in both of which he treats the subject of projec- 
tiles, 
of the calibre rod, or artillery measuring rod, of which 
he seems to have been the inventor. In another work, 
translated into English by Cyprian Lucas, and entitled 
Colloquies concerning the Art of Shooting in Great and 
Small Pieces of Artillery, Lond. 1588, he has entered 
more minutely into the subject. Having no knowledge 
of the practical part of artillery, Tartaglia investigated 
the subject theoretically upon fallacious principles, and 
can scarcely be considered as having done any great ser« 
vice to this branch of science. He is supposed, however, 
to have discovered that projectiles may be thrown to 
the greatest distance when they are projected at an angle 
of 45 degrees ; and, in opposition to the notion of prac- 
tical gunners, he maintained that no part of the path of 
a cannon ball was a straight line, but that it was like the 
surface of the sea, which, though to all appearance a 
plane, was nevertheless a portion of a circle described 
by the radius of the earth. Tartaglia appears. also to 
have been the inventor of the gunner’s quadrant. 

The researches of Tartaglia, imperfect and unsatis« 
factory as they were, had the merit of directing the at- 
tention both of military engineers and mathematicians 
to this curious subject. Many fallacious theories of the 
motions of cannon shot were brought forward, and 
Ufano, Galeus, Ulrick, and several other writers, pub- 
lished tables of the comparative ranges of military pro- 
jectiles, that were quite irreconcileable with experi- 
ment. 

The. first experimental examination of this subject 
was made by M. Collado, a Spaniard, who served as an 
engineer with the Spanish army in Italy. In his work 
entitled Practica Manuale de Artiglieria, Venice, 1586, 

In the last of these works, he gives an account - 

GUNMAKING. 
Fig. 5. Boprecents the Indian match-lock, where M 

is the match held in a tube or pair of pincers, and P. 

the pan, which holds the priming. mt 

quebuss. ae Soy 
Fig. 7. Represents the Rest for the matchlock.. » — 
Fig. 8. Represents the wheel-lock, 
Fig. 9. Represents a modern fowling-piece.  . 
Fig. 10, resents a modern Spanish lock. 

| 

Fig. 6. Represents the European matchlock,. or har« Puare 

which was first published in Italian and afterwards in 4; 
Spanish, he has given for each. point of the gunner’s 
quadrant the ranges of a falconet which carries a three 
pound shot. Mr Robins remarks, that it is manifest, 
trom the number, that the falconet was not loaded with 
the usual quantity of powder. The following are Col- 
lado’s results : e ; 

ments, 

Points of the Angle of Range in paces, 
Gunner’s Quadrant. Elevation. or comimon steps. 

Orr weet 0° point blank . . 268 
MOAN etic 
SU eae | ater ier em Mg | 
Sayin. ar, Trager Se O rs Oe 
No D4 SORTS OS EOLA ra ae 
BO EE STAT Ss « + 1040_ 
GR BIL RINT Teo hee oe 
7. . « . 524 between the $d and 4th range, 
8 . «+ 60 between the 2d and 3d range, 
9 . . « » 67} between the Ist and 2d range, — 

10 . . . «75 between the 0 and Ist range. — 
2S a ack . 824 theball fell very near thepiece. — 

The next experiments which were made on this sub- 
ject, appeared in the. Art of Shooting in Great Ord~, 
nance, a work which was published r 
William Bourne. He assumes unity as the range for 
a point blank shot, and ascertains the ratio of the ranges 
at different elevations. Bourne does not mention the 
nature of the piece which he used, but Mr Robins pre-. 
sumes that it must have beenasmall one. The follow- 
ing Table contains the results given in Chap, vii. of 
the above work : : 

Angles of Elevation, Ranges. 
SAY. coven ans 1.000 
MN Pa BARNS RA 

10, SO ae Be Bebe 
Da a we « . 4.366 
20 .' 2) 4,833 

Greatest range when a strong wind fayours the: 
$6.7. motion of the projectile. 
42 Greatest range ina calm day. 
4g § Greatest range when a. strong wind opposes 

the motion of the projectile. — 

A very admirable series of experiments were made 
carly in the 17th century, by our countryman Eldred, 
who was for many years master gunner at Dover cas- ent 
tle. His earliest experiments are dated 1611; but the 

book which contains them, entitled The Gunner's 
Glasse, was not published till 1646. His experiments, 
which are very numerous, were made with great care, 

Bourne's 
ex 

in 1643 by Mr ™ch 

and the principles on which he proceeded were simple 

* An account ef the invention and history of ARTILLERY will be found under that articles,” sty 
4 My 

nr 
4 
i 

y 
q 

a 

—* 

nai 



ory. ~and Aer Hinge He has published the actual 
’ ranges of di t pieces of artillery, at small elevations, 

not exceeding ten and among these are some 
trials made with the cannon the basilisk, a 
epee _and well known to those who visit 

' Dover castle. He found that this gun, which carries a 
10 Ib. shot, noes 3600 feet with 18 Ib. of powder, at 
an inclination of 2°,and 6000 feet at an elevation of 43° 

The subject of gunnery was now destined to receive 
the most im t improvements from the genius of 
Galileo. By the application of mathematics to the doc- 
trines of motion, he has given the form of a science to 
this branch of natural philosophy, and has enabled us 
to ascertain every ching that ee tr amt of mi- 

 litary p es, on the supposition are dis- 
rg apap bet sedi: His Dioareid et 

© Demonstrationes Mathematica, &c. which contains these 
~~ fine investigations, were published in 1638. They are 
~ given in the fourth dialogue, entitled De Motu Projec- 

torum, and occupy fourteen propositions, in which he 
has proved that a projectile must describe a parabolic 
_curve by the combination of the force of gravity with 
the force of projection, and has shewn how to compute 
the distance to which the body will be thrown, the 
time of its flight, and the momentum with which it 
falls, when projected in a given direction, and with a 
given velocity. Galileo was perfectly sensible that the 
resistance of the air would produce a considerable 
change in these results, and he has describeda method of 
discovering the magnitude of the effects which this re- 
sistance would produce on the motion of a bullet ‘at 
some given distance from the gun. 

The opinions which prevailed at this time respecting 
the extreme rarity and tenuity of the air, prevented phi- 
losophers and military engineers from availing-them- 
selves of this important part of Galileo’s work. They 
anticipated no great variation from the theory, and ac- 
cordingly we find it to have been, for a long time, the 
received opinion, that all projectiles moved in a parabo- 
lic curve. 

. . This erroneous opinion was stoutly maintained by 
‘of our countryman Anderson, in his treatise Of the Ge- 

erson, meine use and effects of the Gun, published in 1674. 
This work is founded on the Galilean theory ; and its 
author boldly undertakes to overturn all objections that 
can be -arged against the parabolic motion of projectiles. 
A similar notion is maintained by M. Blondel, in 

his L’ Art de jetter les bombes, which a ed at Paris 
in 1683. He applies the doctrines of Galileo to the 
flight of shells and bullets of every ’kind ; and after a 

discussion relative to the air’s resistance, he con- 
cludes that it is too minute to affect the accuracy of his 
deductions. 
_. The celebrated Dr Halley held the same false 
opinion. He was, however, not merely. misled by a be- 
lief in the extreme tenuity of the air; but he was con- 
firmed in his errors by some very imperfect experi- 
ments. After treating of the motion of projectiles, 
o_ Phil. Trans, 1685, No. 179. p. 3.) he observes, 

“ these rules would be rigidly true, were it not for 
» the resistance of the medium, by which not only the 

an |) direct pam cnr motion is continually retarded, but 
___ likewise the increase of the velocity of the fall, so that 
the spaces described thence are not~exactly as the 

of the times ; but what this resistance of the 
airis, against several. velocities, bulks, and weights, is 
Not so easy to determine. It is certain that the weight 
of — ~ oe bie 2 is nearly as 1 to 800; whence its 
me it to that of any project is given. It is very 
likely, that to the same velocity and magnitude, but of 

rents of 
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different matter, the resistance will be reciprocally as _ History. 
the weights of the shot; as also, that to shot of the same “~~” 
velocity and matter, but of different sizes, it should be sy 
as the diameters reciprocally ; whence, generally, the Halley. 
resistance to shot with the same velocity, but of differ. 
ent diameters and materials, should be as their vifie 

vities into their diameters he ahem ; but whether 
the opposition to different velocities of the same shot be 
as the squares of those velocities, or as the velocities 
themselves, or otherwise, is yet a more difficult ques- 
tion. However it be, it is certain that in large shot of 
metal, whose weight many thousand times surpasses 
that of the air, and whose force is very great in pros 
portion to the surface, this resistance is scarcely dis- 
cernible ; for by several experiments made with all care 
and circumspection, with a mortar-piece, extraordinarily 
well fixed to the earth on , which carried a so-« 
Lo Sythe aed of 43 aoe diameter, and of about 14 

. weight, the above and below 45 degrees were 
pacha pact eaiaal 3 if there were any difference, the 
under ranges went rather the farthest ; but those dif. 
ferences were usually less than the errors committed in 
ordinary practice, by the unequal goodness and dryness 
of the same sort of powder, by the unfitness of the shot 
to the bore, and by the looseness of the carriage. 

In a smaller brass shot, of about 14 inch diameter, 
cast by a cross-bow, which ranged it at most about 400 
feet, the force being much more equal than in the mor- 
tar-piece, this difference was found more curiously and 
constantly, and most evidently the under ranges ex~ 
ceeded the upper. From which trials I conclude, that 
although, in small and light shot, the opposition of the 
air ought and must be accounted for ; yet in shooting 
of great and weighty bombs, there need be very little 
or no allowance made ; so that these rules A put 
in practice, to all intents and purposes, as if this impe~ 
diment were absolutely removed.” 

Although the opinion which we have been consid 
ering was entertained chiefly by speculative writers, 
yet those who made extensive experiments on the 
motion of projected bodies, began to suspect some lurk- 
ing error. Anderson, whom we have already men- Subsequent 
tioned, as a keen abettor of the parabolic theory, had experi- 
occasion to make a number of new experiments on the i's by 

of shells discharged with small velocities, which “"“*°™ 
he published in 1690, in his treatise entitled, To hit a 
mark. He found that the track of shells and bullets was 
much less incurvated in the first part of their path than 
they ought to be, on the Galilean theory ; but instead 
of supposing the theory practically incorrect, or con- 
jecturing that the deviations were produced by the re- 
sistance of the air, he imagined that the shell or bul- 
let was discharged from the gun to a certain distance 
in a right line, and that gravity only began to deflect 
it into a parabolic curve at the end of this line, which 
he calls the line of the impulse of the fire, and which he 
supposes to be the same at all elevations. By giving 
a proper magnitude to this imaginary line, he was al- 
ways able to reconcile the ranges of any two shells _ 
jected at different elevations; though, as Mr Robins 
remarks, he would have found it impossible to recon- 
cile the irregularities of three or more ranges, 

So deeply rooted was the erroneous notion that the air Newton on 
offered only an unappreciable resistance to moving balls, ‘he — 
that the publication of Sir Isaac Newton's Principia, in “°° * 
which the resistance of the air in slow motions is as- * 
certained and confirmed by experiment, was not able 
to correct it. By extending the law for slow motions 
to those in which the velocity was very great, it was 

obvious that the resistance opposed to cannon balls 



History. was too 

—_—" amount, by the calculation, to that enormous degree 

564 
eat to. be overlooked;

 though it did not 

which was afterwards deduced from, direct experiment, 
Newton has not attempted to investigate, in a direct 

manner, the path which a body will describe when pro- 
jected into the atmosphere with a given velocity, and 
in a given direction. He shews, however, the particu- 
lar state of density in the air, which will agree with the 

motion of a body in any curve whatever; and, by the ap- 
plication of the principle to curves, which have some 
resemblance to the path of a projectile, he finds it. 
differing little from what may be considered as the 
path of a body projected in our atmosphere. In the 
second edition of the Principia, which appeared in 
1713, he corrects some of the oversights into which he 
had formerly been led; and he shews that a projectile, 
moving in a medium, whose density yaries according 
to certain laws, and acted upon by a force directed to the 
centre of the earth, will describe an eccentric spiral, 
whose properties he describes. . 

The complete solution of this problem was not obtain- 
ed till Dr Keill challenged John Bernoulli to determine 
the curve described by a body projected through a me- 
dium resisting as the square of the velocity. ‘The Swiss 
geometer very soon gave a much more general solution 
than was demanded, independent of any limitation of 
the law of resistance, of the law of gravity, or of the 
law of density, provided that they were capable of be- 
ing expressed algebraically. _Dr Brook Taylor gave a 
solution of the problem in its limited form, 

In the year 1690, the celebrated Huygens published 
a treatise on Gravity, in which he endeavoured to 
prove, from a series of experiments, that projectiles 
discharged through the air with great velocity, described 
paths very different from a parabola. The inconsist- 
ency of the Galilean theory, with the practice of artil- 
Jery, was now particularly noticed by M. Ressons, a 
French artillery officer, who drew up a memoir on the 
subject, and presented it to the Academy of Sciences. * 
In this memoir, which was entitled Methode pour tirer 
les bombes avec succes, he attempts to shew that the 
theory is of very little service in the use of mortars, 
and that the theoretical path of projectiles is justly 
described in the works of Blondel; yet by directing 
mortars according to that theory, he could never ob- 
tain results that had the slightest agreement with it. 

In the year 1736, a series of experiments was made 
at Woolwich, in order to determine the length of can- 
non that could enable them to shoot most efficaciously. 
These experiments were made with six 24 pounders, 
cast on purpose, and of the same weight, but varying 
in length from 8 feet to 103 feet. Thes ieces were’ 
all loaded alike, with allotments of powder equal to 
half the weight of the bullet; and. five shot were fired 
from each, at an.elevation of 74°, The following are 
the results which were obtained: 

June Ist) dune 16ch, aly © A : Length  T hapeerndias i one ap Kart and to 45°, Experiments were also made with a 24 
Five Ranges. | Three Ranges. | Three Ranges. | pounder, at different elevations, from4® to 45°,.and the * 

- following results were obtained with a charge of nine 
ae: Yards. Yards, Yards. libs of powder, 
108 qa56 2614 2406 Angleof | Actual Ranga, |) Angle of” 2570. 2552 2486 Elevation. ‘Yards.|} Elevation. 93 2633 2560 2500 4 te aeie re 4100)}20, . . 
9 2790 2494 2563 BR. sed kee MO4FOH TS oi } "84 2586 2490 2466 80... w]e st pgaOlta coke 8 2438 2473 2452 RB... | » + 4! 3650 ; 
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‘committee, however, seem to have made some mistake; 

de Borda. They were made with the usual pieces of La Fereb 

_ 

From the average range of these five shot, the effects ston 
of the different lengths were supposed to be deduci a 
The result of the experiments was, that the pieces of 9 Boat 
and 94 feet had the greatest range. Mr Robinshhas, hows woo) 
ever, shewn that these experiments,are by no means in- jn 1736, 
consistent with his opinion, thatthe largest piecesought = 
to have the greatest range. The ranges. withthe 9 and 
93 feet guns ought net to differ more than 35 yards from 
the ranges of the 8 and the 103 feet guns, according ? 
to his theory; and yet with two subsequent trials — 
with the 9 feet gun, the ranges differ no less than 650 
yards; and the average ranges made in these succese 
sive days differ from each other $00 yards. Hence it 
is obvious that these experiments differ so much from 
each other, that they are not sufficient to decide the 
point for which they were undertaken, } 

No step a SmpaTeanee seem: to ee: been made in Experi 
nnery till the year 1742, when jurin proposed ments of — 

PA questions, which the Royal Society appointed a ‘he Rey: 
committee to investigate. The first of these i ako 
was, ther all the powder of the charge be > 
2d,-Whether all the powder that is fired, be fired before 
the bullet is sensibly moved from its place? And 
3dly, Whether the distance to which the bullet. is 
thrown may not become greater or less by changing 
the form of the chamber, though the charge of powder 
and all other circumstances remain unchanged? The 
committee, after numerous experiments, found that all 
the powder was not fired ; that the bullet was sensibly 
moved from its place, before all the powder that was 
fired had taken fire; and that a change in the form of 
the chamber would produce a change in the distanee 
to which the bullet is thrown ; the largest chamber of 
equal capacity always driving the ball farthest. + The 

- 

for Mr Robins afterwards proved, that the ball has not 
sensibly changed its place when the powder is fired. 

Several experiments were about this time made in 
France on the ranges of cannon. M. St Remy has 
given us an account of a series made with pieces of 
cannon 10 feet in length, of the usual calibre, and ele- 
vated at an angle of 45°. The following were his re- 
sults, the quantity of powder being two-thirds of the 
weight of the bullet. ; 

Range in Yards. Range in Yards. 
24 Pounder. . 4490 8Pounder. . . 3820 
16 Ditto. . . . 4040 4Ditto. . . . 8040 
12 Ditto. . 3740 
Pieces of the same calibre as the preceding, but some- 
what shorter, had almost the same ranges when fired 
with only one-half the former , or one-third of 
the weight of the ball in powder, See Remy's Me- 
moirs of Artillery, vol. i. p. 69. 

Another series of experiments was made at La Fere, ,. 
in the year 1739, under the direction of the Chevalier jrents at " 

all the preceding calibres, and were charged with va~ Borda in ~ 
rious quantities of powder, and elevated to 4°, to 15°, 173% 

* See Mem, Acad. Par, 1716, -p. 79: + See Phil, Trans. 1742, Vol. xlii. p. 172 
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» Hitherto no al principle had been established 
,. by the numero jas expeeaents of which we have given 
a short account; but the subject of gunnery was now 

destined to receive the most i t improvements 
from the labours of Mr nin Robins, who publish- 
ed an.account of them in 1742, in his New Principles 

‘Gunnery, containing the determination of the force of 
,-and the investigation of the ences in the 

resisting power of the air to swift slow motions: 
5 

GUNNERY. 
In this valuable work, he begins by determ 

"take place in 

shells, 

explosive force of der, —— 
powper, p. 586.) and he found that this force was parce ll 
ing to an elastic fluid like air which existed in a highly Prone" 
condensed state in the der, and being su mg 
parated from it by pth hs expanded and impelled 
the-bullet with prodigious force. 
Mr Robins then proceeds to determine the 

with which gunpowder will impel a shot of a a 
weight from a cannon of given and in or- 
der to com the velocities thus 
real velocities, he invented an instrument called the Bal- 
listic Pendulum, by which he was enabled to measure 
the real velocities of bullets of all kinds with such aceu~ 
racy, that in the case of a bullet moving with a veloci~ 
ty of 1700 feet ved second, the error will neyer amount 

see our article 

to -i,th of the whole. 
With machine he made a t number of expe- 

riments, with musket barrels of aiferent 1 , char 
athe different quantities of powder, an i 

agreement between 
the calculated and o ed velocities is so surprising 
as to establish his theory on the firmest foundation. 

Mr Robins D oy ase to point out the changes which 
e force of gunpowder, from variations in 

the heat.and moisture of ‘the a’ : He deter. 
mines the velocity which the flame of gunpowder ac- 

of different eights and 

ry 

Seen expanding itself, to be 7000 feet per second : 
e ascertains the manner in ‘which the flame of the 
wder impels a ball; placed at a considerable distance 

rom the charge ; and he enumerates the various kinds 
of powder, and describes the best methods of examining 
its : - - 

Mr Robins then treats of the resistance of the air, 
and of the track described’ by the flight of shot and 

He shews, from ime made with the 
dulum, that at different velocities there was 

increase of the resistance over the law of the 
square of the velocity, as the “moved quicker. 
He then proves, that a 24 pound ball fired wi a full - 
charge of powder, experiences; when it first issues 
from the piece, a resistance more than 20 times its - 
weight ; that.the paths of projectiles; when the veloci« 
ty of projection is considerable, is not nearly a paras 
bola ;-and that, in their flight, bullets-are not only de- 
pressed beneath their original direction .by the action 
of gravity, but are frequently deflected to the right or 
left of that direction by the action of some other force. 
Robins’ Principles of Gunnery was translated into Ger- 
man by Euler, who heno’ it with learned and va- 
luable pemanent aris } Bei aid beats a 
About eight or ten years e publication 0< 

bing’ Works, the Chevalier D'Arcy published, inthe ha°cnne, 
Memoirs of the Academy for 1751, a Treatise on the tier D’Arcy. 
Theory of Artillery, in which he gives an account of a 
series of experiments made with great care. He em- 
ployed two pendulums, oe one of which he fired 
the ball, while the other, from which the small cannon 
was suspended, served to measure the recoil. These 
experiments were afterwards extended, and published 
in his Essais d'une Theorie de l Ariillerie, which ap- 

peared in, 1760. 
In the year 1746, between the 7th February and the Experi- 

30th of March, a series of iments were made by ments at 

the officers of artillery at Turm, for the pupose of de- aaa in 
termining the charges of powder that give the lar, : 
ranges. The were mounted on a pet of the for- 

tifications of the city, where the axis of the piece was 
30 feet higher than the level of the country where the 

ballistic 
a gradi 
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History. shot fell. The guns were fired with their axes always 

horizontal. The smallest charges were at first used, 
Experi- and increased ually till the ranges began to dimi- 
Tainin nish. The following Table shows the results of the 
1746. experiments : 

Length " Weight of ‘ 
3 ya of ae Weight, Powder. Range. | Recoil. 

Calibres. |Cwt. qr. Ib.| Ib. oz Yards, | Inches. 
, 1 4 478 43 

4 27 9 1 921.10 489 62 
2.1 | 472 | 72 
eee 512 45 

8 27 18 210 3 5 532 64 
; 4 2 532 82 

3 5 505 42 
16 238 |81 $8 26 F 6 526 55 

415 522 78 
6 9 485 54 

32 20 |57 217 ' 12 492 71 
9 13 489 82 

From these results it follows, that the charge of: pow- 
der which gives the longest range is equal to half the 
weight of the shot in four and eight pounders, and to ° 
one-third of its weight in 16 and 32 pounders, The 
recoil always increases in proportion to the augmenta- 
tion of the charge. The length of the range increases 
to a certain point, and afterwards decreases in a much | 
less ratio than the recoil increases. The charge which 
gives the longest range in pieces of small calibre, is 
proportionally longer than in pieces of large calibre. 

Experi- In the spring of 1750, the Chevalier Ferrero di Pon- 
ments at —_siglione made a series of experiments with pieces of the 
hg im same. calibre and —— at Turin, for the purpose | 

of ascertaining the ge that gives the longest range 
when-the piece is fired at the greatest elevation its car- 
riage will admit of. The ranges were measured on a 
flat piece of ground, nearly on the same level with the 
battery. The shot being rather larger, the windage 
was less than in the experiments of 1746. 

Nature of Guns. Misighe.of ar ge Recoil. 

Pounders. | Elevation, Ib. oz. | Yards. | Inches, 
2 1) 2375 52 
2 8] 2219 60 

4 14° 214) 2422 70 
3 5 | 2526 76 
3.5] 2391 46 
4.2) 2463 65 
415] 2486 85 

8 1° |f 512) 2375 | 102 
6 9] 2675 | 119 
512] 2659 71 
6 9] 2860 76 
7 3] 2663 10 

16 12° 8 3] 2810 oy 
9 O| 2764 108 
9 13 | 2892 | 113 
He 8 | 3172 | 117 
3 2) 3032 120 

$2 113° 14 6| 2995 124 
16 6 | 3220 | 146 
18 0} 3084 168 

GUNNERY. 

chine consists of a horizontal circle, supported by its cc! 

° 

From these experiments it follows, that the charges 
that give the longest ree when cannon are fired from * 
the greatest elevations their by will permit, are 
greater than those which produce the same effect when _ 
they are fired horizontally. Several experiments which — 
were some time afterwards made in France, shewed, 
that in cannon of a large calibre, the charge should be 
about three-eighths of the weight of a s In the Ma 
month of August 1747, Signior Marandone made a se- de 
ries of experiments for the same , by orders of Pe 
the Keaanis of Mie Fecal thes he babs that 
the charge that ought to produce the lenges Fa 
must ps chien eighitid of the weight of Pa i 

Signior Mattei, mathematical instrument maker to Matte 
the King of Sardinia, invented a machine for finding machi 
the initial velocity of balls measured near the mouth 
of the gun; and a number of valuable experiments {.,). 
were made with it by Antoni, of which we eee 
wards give a more particular account. Mattels tees 

centre on the aaget end of a vertical axis, and servin 
as a base to a hollow 
to revolve by means 
passing over a pulley ; and ee pees 

uable motion initial 
at some dis." 

dex against the wheel, upon which it describes an arch, 
till it is checked by the aera of the shot against a 
moveable butt placed at the distance of a few feet: to 
this effect, one ene of a rod is fastened to the butt, 
and the other to the plate; thus the index is drawn 
back by the rod which follows the movement of the 
butt, and ceases to describe the arch on the circumfe« 
rence of the wheel. The motion of the wheel, the dis- 
tance from the muzzle of the gun to the butt, and the 
arch described by the index being known, it is easy to 
ascertain the space that the shot passes through in one 
second of time with an uniform velocity ; or, in other 
words, its initial velocity. To diminish the friction as 
much as possible, a small groove is made in the part of 
the Whbel that receives the index, and filled with grease, 
which presents a very slight resistance. By means of this 
instrument, the time of the shot’s passage along the bore 
of the gun, the initial velocity of shells, and the resist« 
ance of the air to their motion, may be determined ; if 
allowance be made for the modificationsthat must ensue,” i 

In the year 1779, the learned Dr Hutton of Wool- gruty 
wich, in conjunction with several officers of artillery, experi: 
undertook a series of experiments on the motion of Wall 
cannon balls, They used ballistic pendulums from 300 5” 79, 
to nearly 600 pounds weight, and they employed cannon ~~ 
shot of 1, 2, and 3 ee weight, and they varied the 
charge of powder from 2 to 8 ounces. From these ex- 
periments, of which a full account was published in the 5 
Philosophical Transactions for 1778, Dr Hutton dedue 
ced the following inferences... , : 



I variation in defect taking place when the quan- 
of. ' become ‘great. 3. And when shot of 
rent weights are employed, with the same quantity 

er, the velocities communicated to them are near- 
lyin ' subduplicate ratio of their weights, 

_ 4. So that, universally, shot which are of different 
wags, and impelled by the firing of different quantities 

: powder, acquire velocities which are directly as the 
square roots of the quantities of powder, and inversely 
as the square roots of the weights of the shot, nearly. 
5. It would therefore be a great improvement in attihe 

to make use of shot of a long form, or of heavier 
_ matter; for thus the momentum of a shot, when fired 
with the same weight of powder, would be increased in 

_ the ratio of the square root of the weight of the shot. 
6. It would also be an improvement to diminish the. 
win ; for by so doing, one third or more of the 
“quantity of powder might be saved. 7, When the im- 
provements mentioned in the last two articles are con-" 
sidered as both taking place, it is evident that about 
half the unter of powder might be saved, which is a 
very considerable object. But im t as this saving 
may he, it seems to be still exceeded by that of the 
article of the guns ; for thus a small gun may be made 
i have thee md execution of of two or three 

es its size in t nt mode, di ing a 
shot of two or three deica thes weight a its sone ‘ail 

_ orround shot: And thus a small ship might discharge 
shot as heavy as those of the greatest now made use of. 

“In the year 1781, Count Rumford instituted a series 
of experiments with musket barrels. The machinery 

__ which he used was ingeniously contrived and well ex- 
© ecuted, and his object was to determine the initial ve- 

locity of bullets, the recoil of the barrel, the effect of 
firing the charge in different parts of it, and the most 
advantageous situation for the vent. The following 
were the principal results which he obtained. He 

id that when the weights and dimensions of the 
bnilets are the same, their velocities, when discharged 
from the same piece, are in the subduplicate ratio of 
the weight of the charges; and he concludes, from 
numerous experiments, the vent may be placed in 
any part of the chamber’ where it will best answer on 
other accounts, Hence Count Rumford recommends 
that the bottom of the bore should be-of a hemispheri- 
eal form; 'that the vent should be brought directly 
through the side of the barrel in a line perpendicular 
to its axis, and) pointing to the centre of the hemi- 
spherical concavity of the:chamber. - . 
In these 0 fabintoes the ballistic pendulum of: Ro- 

bins was employed ; butin.co ence of a suggestion 
contained in Robins’s new principles of gunnery, Count 
Rumford pr , and: put in practice, anothér method 
of determining the velocities of bullets, by suspending 

____ the. gun in a horizontal position by two pendulous rods,. 
_and determining the velocity of its recoil from the arc 
__of its ascent, measured by a ribbon, as in the ballis- 
tic eg Te ' The velocity, of: the bullet | will. be 

= —— X W; where W is the weight of the gun, 
V the velocity of its recoil when fired without a bullet; 
the velocity of the recoil when the same charge im- 

els a bullet, B the weight of the bullet, and v its ve- 
} ci .. By comparing the results obtained in this way, 

_ with others obtained from the ballistic pendulum, Count 
Rumford found, that in several cases they agreed, but 
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that in others the differences were so great, 
eter ren ought not in general to be relied upon. 

A v 
dertaken in tes 1783, under the direction of Ma- second’vet 
jor Bloomfield, and by the orders of the Duke of Rich- 5*P* 
mond, Master-General of the Ordnance. They were 4, 1791. 
carried on in the summers of 1783, 1784, 1785, 1787, 
1788, 1789, 1791, &c. principally with a view to the 
following objects : 

1, Todetermine the velocity of balls impelled by 
pe charges, from pieces of different lengths, but 

the same weight and calibre. 
“2. To determine their velocities with different chargesy 
when the weight and length of the gun are the same, 

3. To determine the greatest velocity due to diffe- 
rent lengths, by making the charge as great as the gun 
will bear. , 

4. To determine the effect of varying the weight of 
the gun, every thing else remaining the same. 

5. To determine the penetration of balls into blocks 
of wood. : : 

6. To determine the ranges and times of flight, and. 
the velocities of balls, by striking the ballistic pendu- 
lum at various distances, and to compare them’ with. 
their initial velocities, in order to ascertain the air’s. 
resistance. 

7. To determine on effect ~ wads ; = ae ey 
grees of ramming ; of different degrees of wiadage, an 
of different postitine of the vent; of chambers and: 
trunnions, and every other circumstance necessary to be 
known for the improvement of artillery... 

These experiments were carried on with great suc~ 
cess, excepting in the subject of ranges, which were 
less regular and uniform than could have been wished. 
The ballistic pendulum was from 600 to 800 pounds 
weight. The balls were generally one pound weight, 
and the powder was increased from: one ounce till, the- 
bore was quite full: : 

The following are the general results, as- givem by: 
Dr Hutton: 

History. that the 

extensive set of experiments was un- Dr Hutton’s 
of 
ts 

“1. That the velocity is directly as the square root General re- 
of the weight of powder, as far as to about the 
of eight ounces; and so it would continue. for all,ced by Dr 
charges, were'the' guns of an indefinite length. . But as: 
the length of the charge is increased; and: bearsa more 
considerable proportion to the length of the bore, the 
velocity falls the more short of that proportion. 

2. ‘That the velocity of the ball increases with the 
charge tova certain point, which-is liar to each gun 
where it is Seer ;-and that, by further increasing 
the charge, the velocity gradually diminishes till the. 
bere is quite full of powder: That this cliarge, for the 
greatest velocity, is greater as the gum is longer, but 
not , however, in so high a proportion as the 
length of the gun is; so that the part of the bore filled 
with: powder ai a less’ proportion to the whole)in 
the long guns than it does in the short ones; the. 

whole which is filled being indeed nearly; 
in the reciprocal subduplicate ratio of the length of the- 
empty part. And the other. circumstances are as im: 
this Table: 

Table of Charges producing the greatest’ Velocity. 
t en: Part of the, Weight of the 

Gun. ey ed aa Ww > Poeaer. 

Number Inches, Inches, Ounces, 

1 28.2 8.2 vr 12 

2 88.1 9.5 Yr 14 

3 57.4 10.7 as 16 

4 79.9 12.1 ts 18 

sults dedu- 



History. 

ced by Dr 
Hutton, 
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3. It appears that the velocity continually increases 

as the gun is longer, though the increase in velocity is 
but’ very small in respect of the increase in length, the 
velocities being in a ratio somewhat less than that of 
the square roots of the length of the bore; but somewhat 

than that of the cube roots of the length, and 
is indeed nearly in the middle ratio between the two. 

4, The range increases in a much less ratio than 
the velocity, and indeed is nearly as the square root of 
the velocity, the gun and elevation being the same. 
And when this is compared with the property of the 
velocity and length of gun in the foregoing para- 
graph, we perceive that very little is gained in the 
range by a great increase in the length of the gun; 
the charge being the same. 

And, indeed, the range is nearly as the, 5th root of 
the length of the bore, which is so small an increase, 
as to amount only to about one-seventh part more range 
for a double length of gun. f 

5. It appears also: that the time of therball’s. flight is 
nearly as the range; the gun and the elevation being the 
same. ; 

G6. It appears that there is no sensible difference 
caused in the velocity or tange, by varying the weight 
of the gun, nor by the use of wads, nor by different 
degrees of ramming, nor by firing the charge of pow=' 
der in different parts of it. 

7. But a great’ difference in the velocity arises from 
a small degree of windage. Indeed;: with the usual 
-established windage only, namely, about 1-20th of the 
calibre, no less than between 1-3d and 1-4th of the 
powder escapes and is lost. .And.as the balls are often 
smaller than that size, it frequently happens that half 
the powder is lost by unnecessary windage. 

8. It appeats that the resisting force of wood to 
balls fired into it, is not constant. And that the depths 
penetrated by different velocities or charges are nearly 
as the logarithms of the charges, instead of being as 
the charges themselves, or, whicli is the same thing, as 
the square of the velocity. 

9, These, and most other experiments, shew, that 
balls are tly deflected from the direction they are 
projected in, and that so much ds 300 or 400 yards in 
arange of a mile, or almost 1-4th of thé range, which 
is nearly a deflection of an angle of 15°. 

10.. Finally, these experiments furnish us with the 
following data to a tolerable degree of accuracy, viz. 
the dimensions and elevation of the gun, the weight 
and dimensions of the powder and shot, with the 
a and time of flight, aiid the first velocity of the 

The experiments made by Dr Hutton in the years 
1787,.1788, 1789, and 1791, were principally intend. 
ed to ascertain the resistance of the air to military pro- 
jectiles. Balls of 2 inches, 2.78 inches, and:3.55 inches 
in diameter, were employed, to determine the resistance 
of very high velocities. They were discharged with 
velocities from 300 to 2000 feet per second, and were 
made to strike the pendulum at several different dis- 
tances from the guns. In all these experiments, the 
resistances varied nearly as the 2y',th power of the ve- 
locity, the exponent being 2.028 for a velocity of 
200 feet per second, and increasing gradually to 2.136, 
— reached when the velocity was 2000 feet per 
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- Col, Grobert ; and avery favoura 

In the year 1804, a new machine forme : 1 
initial velocity of projectiles was and used by = 

was made to the National Institute of France, by Messrs P™ 
B and Monge. The apparatus consists of a hori- the 

‘revolving axis about 34 decimetres long, having vek 
at each of its extremities a circle or disc of tehoatel Sete at ‘ 4 

yoo cated to the axes, and consequently to the 
discs, by means of a weight suspended at the extremi 
of a rope, which, panting over a pulley 10 or 12 yar 
above the ground, coils itself about the arbor 
wheel and axle fixed at the same level as th 
The motion given to the wheel and axle by the 
of the weight is communicated to the axis of the 
by an en ne chain nena, Need eee 
and also round a pulley on the axis of the discs, 
instrument being thus constructed, let us suppose 
a ball traverses two discs when in motion, in a 
rection parallel to their axes. It is obvious that. 
hole in each dise will not coincide with one. 

% 2 

Hl z E 
eF 

FEES 

accurately the arch spewed over by the second dise dur~ 
ing the transit of the é 
In the experiments which were made with this machine,’ 
the motion becanie sensibly uniform when the weight; 
had arrived nearly. at the half of thé: vertical space: 
which it traversed, The following is the formula for 
calculating the velocity of the ball. 

Qan fr 
Vv= Te. ~ ant 6, or 

6.282n 7r,. 3 Z 
V= ki ene $n 

V=the velocity of the ball between the discs, consi- 
* dered as uniform ; . , 

*=3.141, the ratio of the circumference to the di- 
ameter of a circle ; 

k=the ratio between the respective numbers of the’ 
turns made at the same time by the wheel of 
the axle, and the pulley of the axis of the discs, 

which in the following experiments was 7R75 

=the time eriployed by the wheel of ‘the axle to 
make » number of turns ; 

r==the distance of the hole made by the ball in the 
second dise from the axis of the discs ; 

a=the are passed over by that hole while the disc 
goes from the one to the other ; ; 

b=the distance between the two discs. — 
The following experiments were made with a horse 

musketoon, 0.765 metres of interior length. The weight 
of the ball was 24.7 grammes, and it was projected with 
half its weight of powder. The mean velocity deduced 
from these i s is $90.47; whereas the mean 
velocity found from riments with the common in- 
fantry musket, 1.187 metre of interior length, was 428, 
exceeding the former in the ratio of 11 to 10. All the 
values of a are referred to that ofr == 1 metre. i? 



ner] Values of oe the time io} Wal¥ee of @s | Vajues of 
; va nae which the sagen by V, or the 

‘the wheel] DUMP OF tine holein the "elocty OF 
cpap ade. | second dise. | "* **! 

Seconds, Metres. Metres. 

ts 8 10 0.3510 402.3 
2 8 10 . 0.3800 871.7 
8 8 10 0.368 $62.5 
4 15 22 0.296 3884.1 

3B. 15 22 0.264 | 430.7 
6 10 18 0.268 345.7 
7 15 16 0.392 $98.8 
8 15 16 0.392 398.8 

9 15 16 0.416 375.8 
10 15 16 0.360 434.3 

In order to afford the means of traversing the discs 
by throwing balls in different directions from 0° to 45°, 
Colonel Grobert gives to each disc a parti 
tal axis, to which a pulley is affixed ; and the rotato) 
motion ——_ unicated by an eee chain to both 
axes, so that they may perform the same number of re- 
volutions in the same pe The supporter of the 
second disc is capable of rising vertically, and fixing it- 
self at different heights. The adjustment of this appa- 
ratus must, however, be attended with great di ty. 

CHAP. I. 

On the Parabolic Theory of Gunnery. * 

In the process of our examination of the motions in 
the solar system, it appears that terrestrial gravity, or 
the heaviness of common sublunary bodies, is only a 

icular case of the mutual tendency of all matter to- 
wards all matter. It further appears, that a body on 
the surface of our globe gravitates in a line that is di- 
rected very nearly to the centre of the earth ; and that 
the intensity of this gravitation is inversely proportional 
to the square of its distance from this centre. 
Bodies let fall, or projected in any direction on the 

surface of this earth, move under the influence of this 
force ; and their motions may be computed from the ge- 
neral doctrines of dynamics in the same manner as we 
computed the motions of the planets. will either 
fall in the direction of gravity, or will rise in the oppo-« 
site direction, or will describe a curve line concave to- 
ward the earth, which will be an ellipsis, parabola, hy- 
perbola, or circle, according as the velocity and direc« 
tion of the projection may have been combined. 

But, in the greatest projections that we can make, 
the force of gravity is so nearly the same in every point 
of the path, that we may suppose it to be ly so, 
without any sensible error, were it ten times greater 
than it is. Therefore in all disquisitions about projec 
tiles, it would be useless affectation to embarrass ours 
selves with the variations. None of our projectiles rise 
a mile in the air, which is about 5, of the mean ra- 
dius of the earth, and will occasion a diminution of gra« 

Coxe equal to ry35, 4 quantity altogether insig- 
t. 

GUNNERY. 

.on this than on any other part of mechani 

569 
For the same reasons, although the directions of 

vity in the different points of the projectile’s fight, ate 
lines converging nearly to the centre of the earth, we 
may consider them as all lel, because none of our 
projectiles fly four miles, which produces a convergency 
of nearly four minutes, a deviation from parallelism 
which needs not be regarded. 
_ In general, therefore, we may consider all such pro- 
a as under the influence of equal gravity acting in 

es e] to the vertical or plumb-line drawn through 
the of projection. This reduces the theory of pro- 
j to a great degree of simplicity. 
"Accordingly, this is the first peo rate of mecha- 

nical phi y which first received improvenient by 
the application of mathematical knowledge. We are 
indebted for this fortunate introduction of mathematics 
into the doctrines of motion, to the celebrated Floren- 
tine, Galileo Galilei. This excellent philosopher read 
his discourses on local motion, about the beginning of 
the 17th century, Those lectures contain the whole of 
this doctrine, nearly in the state in which it continued 
till about the: middle of last century. There is no 
branch of natural philosophy that has met with so much 
assistance and encouragement, it having been consider- 
ed in all nations as the foundation of the art of gunnery; 
an art unfortunately too much connected with the se- 
curity of every nation. It has therefore been ised 
by princes and magistrates—most costly establishments 
have been made for its cultivation ; the mathematicians 
have occupied themselves with its problems, and more 
numerous and expensive volumes have been published 

philoso- 
phy Yet there is none in which so little improvement 
as been made. Galileo’s lessons contain every thing 

that has been done in a scientific way, till M. Robins, in 
1742, gave it a form altogether new. 
We shall first consider the dicular ascents and 

descents of heavy bodies ; and in the next place, their 
curvilineal motion when projected in directions devia. 
ting from the vertical. . 

he motion of a falling body is uniformly accelerated, 
and that of a body thrown straight upward is uniformly 
retarded. 

For the accelerating or retarding force is constant, 
and therefore the motions are such as were considered 
in Dynamics. 

All the characteristic phenomena of these motions 
having already been sufficiently considered, all that is 
wanted for the application to this class of mechanical 
phenomena, is merely one experimental determination 
of the accelerative power of gravity, that is, the veloci- 
ty, or increment of velocity, which gravity will generate 
ina ean acting on it uniformly during some given 
time. ileo, who first demonstrated that an invaria- 
ble gravity must produce a uniformly accelerated mos 
tion, was also among the first who appealed to i 
ment in all inquiries, We now think lightly of this, 
and wonder that a man shall think of another argument 
who has this in his power. But when Galileo began 
to communicate his alee to the world, this was 
the last sw that a philosopher would think of, 
They had received a parcel of topics from their master, 
which had been handed down in the schools durin 
many ages; and from these was every thing accoun’ 

* This valuable Chapter was written by the late John Robison, LL.D. F.R.S.E. It was intended to form a patt of his System of 
Mechanical Philosophy, and was the last 
sion of Mr Murray the proprietor of the 
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ction of that eminent philosopher, It is now ' the permis- 
‘SS, and will appear in pater Nae he oy oh hr wie pee now in the prese, 

c 

for the first time, with the 

Parabolic 
Theory of 
Gunnery. 



570 GUNNERY. 
Parabolic for or explained. Aristotle, or his immediate pupils, time can be measured with as much accuracy as a line Par 0 

Theory of had said that the velocities of falling bodies increased , can be divided. _ : : ‘— 

Gunnery. with their weights ; Galileo’s doctrine was incompatible Aided by these inventions, we have now obtained the 
with this, and he thought himself obliged to use argu- 
ments in his support. He said that if Aristotle’s doc- 
trine be true, two crown pieces must fall faster when 
sticking together than when unconnected, which, said 
he, is contrary to common experience. Not doubting 
that he had convinced his audience, he described. the 
experiments which he was to exhibit next day, shewing 
that in a double time a body would fall four times as far, 
&c. The experiments were performed in the dome of 
the great church, before a vast concourse of people, and 
succeeded most perfectly. Yet so little were the, phi- 
losophers moved by this kind of argument, that they 
represented Galileo as a dangerous person, unfriendly 
to the state ; and he was obliged to leave his native city 
in a few days, and take shelter in Padua. It is very 
remarkable, that Baliani, one of the first geometers and 
mathematicians of that age, and who perfectly under- 
stood Galileo’s speculations on this subject, should teach 
another doctrine, reviving or supporting an old seho- 
lastic assertion, that the velocity of a falling body might 
be as the space fallen through, calling this motion also 
a uniformly accelerated motion. 

Galileo found more difficulty than one should expect 
in his endeavours to obtain an exact measure of the 
power of gravity; and indeed could not obtain one that 
was satisfactory. But the difficulty of the task, and his 
struggle to accomplish it, were big with advantages to 
science. A body falls so fast, that a considerable error 
in the conclusion arises from a very small error in esti- 
mating the time; and the great difficulty was how to 
estimate the time. It was in this casting about for a 
measure of a small portion of time that Galileo first 
thought of the pendulum. His penetrating and saga~< 
cious mind enabled him to see that there must be a fix- 
ed proportion between the time of a vibration and that 
of falling through its length, although his mathematical 
knowledge did not yet enable him to find it out; he saw 
an immediate consequence of this if true, namely, that 
the vibrations of two pendulums should be in the sub- 
duplicate ratio of the lengths, because this must be the 
peppers of the times of falling through those lengths. 

$s he would try ; and he found that it was so. De- 
lighted with this success, he immediately compared 
the time of falling from the top of the great dome with 
that of a pendulous vibration, by making a pendulum 
of such a length that it performed precisely one vibra- 
tion in the time of the fall. In this time, the body, mo- 
ving with the final velocity, would describe a space 
double of that fallen through. He then counted: with 
patience the number of vibrations made by his pendu- 
um in an interval of time, measured by the transit. of 
two stars. Thus he obtained the time, and the velocity 
generated in that time by the uniform action of gravity. 
Galileo made this to be about $1 feet of our measure in 
a second, and said that it was certainly somewhat more; 
because his experiments on falling bodies convinced 
him that their motion is retarded by the air. 

These efforts and resources of an ingenious mind are 
worthy of record, and are instructive. to others, . But 
Galileo did not attain the accuracy in this measure that 
we now possess. The honour of the accurate state- 
ment of the time of a pendulous oscillation, and that of 
the fall through its length, was reserved for Mr Huy- 
gens. This proportion was determined by him bya 
most ingenious and elegant physico-mathematical pro- 
cess, Me also gave us the pendulum clock, by which 

most precise measure of the accelerating powers of (ee 
vity ; and we can now say that its intensity is such in 
the latitude of London, that by acting uniformly on a 
body for one second of time, it generates in it the velo- 
city of 32 feet two inches per second, and a heavy body 
falls 16 feet one inch in that time. ~  -~ ae 

These are standard numbers, of continual use in all 
mechanical discussions, and should be carefully kept in 
remembrance. Not only so, but we should acquire dis- 
tinct notions of them in this respect, viz. as standard 
numbers. Gravity is known to us in two ways; our 
most familiar acquaintance with it is as a pressure, which 
we feel when we carry a heavy body. With this we 
can compare the pressure of a spring, the exertion of 
an animal, the pressure of a stream of water or wind, 
the intensity of an attraction, &c. by setting them in 
opposition and equilibrium. The philosopher, and-es- 
poues the physical astronomer, and cultivator of the 

ewtonian philosophy, is well acquainted with gravity 
as an accelerating a moving force, capable of acce« 
lerating, retarding, or deflecting the body in which it 
inheres, or on whose intimate particles it acts without 
intermedium. He can compare the gravity of a stone 
with that of the moon, or of Jupiter, or with the force. 
that produces the precession of the equinoxes. The 
general mechanician, observing that all other pressures, 
such as that of a spring, of an animal, &c. are also mo« 
ving forces, by combining those two aspects of gravity, 
makes a most important use of it by comparing other 
forces with weights, and thence inferring the motions 
which those forces will produce. Thus, knowing that 
an arrow 7 oz. weight, by falling 18 inches acquires the 
velocity of 104 feet per second, he infers, that when 
drawn to the head by a bow of 62 pounds, it will be 
discharged with the velocity of 233 feet per second. 
We shall therefore, in future, com every force 

with gravity, and express the accelerative power of this 
standard by 32, meaning that by acting on every par« 
ticle of a body for a second, it will generate the velo« 
city of 32 feet per second, and cause the bouy to de« 
scribe 16 feet with a motion uniformly accelerated. 
We may find it convenient, on some occasions, to use 
the numbers 386, and 193, which are the inches in 32,3, 
and 16, feet. , 

The questions that interest us at present are those 
concerning the relations between the time tof ane 
the beige h. of that fall, and the velocity v is 
uniformly acquired in falling ; so that when any one of 
those thingsis given, the may be found out.. 

I. Since the variations of velocity are proportional to 
the times in which they are produced, we have 

V2 == 82 182e" 
and v= 32 t” 

N.B. The time ¢ is always supposed to be a number, 
of seconds, and. the height 4 a number of feet, and the. 
velocity v a, number of feet uniformly moved over in 
one second... , yeaa 

A falling body, therefore, acquires an increment of 
$2 feet per second in every second of its fall, and an as- 
cending bay has its velocity lessened as much during 
every second of its rise. A /body falling during four 
seconds, acquires the velocity of 128 feet per second. 

But if the body hae been projected downward, with. 



of 16 at the end of the first se- 
nd velocity 128. 

‘of the fourth second it will be 32, and at the 
five seconds it will stop, and begin to fall. 

_ The times of the rise and the subsequent fall are 

II. Since the heights are as the squares of the times 
of the fall or ascent, we have 
eli 1”7:P = 16: 162 

and h = 16 and ,/h = 41, 

by, ae sho. # 22-5 cadion 
16° tom AN 

Wau 

: A heavy body, falling during four seconds, falls 256 
eet. 
A body rising straight upwards 144 feet employs 3 

Seo Because th ‘peigh allah Uiarscigh ie lic ph IIL. e heights fallen are a 
portional to the squares of the velocities acquired athe 
end of the fall, we have ' 

‘ $22: 7% = 163% 
16 ea Si 

8 
and, conversely, v = 8 4/ h, and v? = 64h. 

_ All questions co: ing the perpendicular ascents 
and descents of heavy bodies may be solyed by means 
of the two equations 
Lhe v= 32t=gt 

P h=16P = het : 
An easy mode of extempore computations is had, by 

eeenking, that since a heavy body falls 16 feet in a se- 
cond, acquires the velocity 32, it falls 1 foot in 1th 
of a second, and acquires the velocity 8. 

._ In every second of the fall, the velocity is increased 
by 32, and in every foot of the fall, the square of the 
velocity is increased by 64. ; 

_ In many questions, particularly in hydraulics, it is 
_ convenient to have the measures in inches. 

Now, “193: “1 = 386: 27,785. Therefore a heavy 
body by falling one inch acquires the velocity 27,785 

aie aries tin ro aenly alon i wity impel a body uni a space 
ual roti fadttised the earth, it wonid geuhaan the 
be , which would enable the body to describe a pa- 
rabola, having the centre of the earth for its focus. If 
projected straight upwards with this velocity it would 
never return. 
~ Now “16: “Earth's phy ro yrctaed feet. Thi 
is the velocity now spoken of. ppose the earth uni- 
ee eatin: and , it to on 3 A eget hae d 
would acquire, ing down this pit, the velocity 
25,866. Trion velocities than either of these can be 
produced by forces which we know. Aurum fulminans 
‘expands with the velocity of at least 42 miles per se~ 
“cond. . 

It does not seem necessary to insist further on the 
‘rectilineal ascents and descents of heavy bodies, and 
therefore we proceed to consider their curvilineal mo- 
tions, gee sk a in any direction that deviates 
‘from the perpendicular. These are the motions which 
‘are understood to form what is called ProsrecriLes. 

These motions are not only interesting to the philo- 
sophical mechanist, as examples of a constant deflect- 
“ing force, and a uniform deflection in parallel lines, but 
also to the artillerist; because the motion of shot and 
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‘motion BH. 

‘By the composition of this with the motion CN, the 
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shells are cases of this question, which comprehend the Parabolic 
whole of his art. It has therefore been very much eul- Theory of 
tivated; and there is no branch of mechanical philoso. G2" 
phy on which so much has been written, or so many 
experiments made for its improvement. The experi- 
mental cultivation of this branch could scarcely be pro- 
secuted private persons; but, in all the states of 
Europe, there are public establishments for this pur- 
pose, and no expence has been for bringing -to 

ection an art in which the fate of nations un- 
ortunately much dependence. 
But, notwithstanding this liberal encouragement, and 

the numberless volumes which have been published on 
the subject, it cannot be said to have improved much 
as a science since it came out of the hands of its in- 
ventor, and his immediate pupil Tartaglia; and we 
shall be greatly disappointed if we look for that nice 

ent between the results of the most approved 
and what we observe in the flight of great shot 

and shells. The theory, however, is unexceptionable ; 
and the enormous deviations that we see in the actual 
performance of artillery, is owing to the resistance of 
the air. This was long considered as insignificant, 
even after Newton had given us sufficient information 
to the contrary. But the gentlemen of the profession 
made little account of the lations of a private phi- 
losopher, and continued to regulate their theories by 
notions of their own. They have been at last convinced 
of their mistake by the curious experiments and disco« 
veries of Mr Robins, and are improving their practice 
in some measure. But we now And, that the som of 
the motion of heavy bodies through a resisting fluid, is 
one of the most abstruse and difficult tasks that the me- 
chanician can take in hand. 

~ At present, we are about to consider this subject 
merely as'a particular case of motions regulated by 
gravitation, reserving’ the particular consideration of 
the modifications of these motions by the resistance of 
the air, ‘till we shall have made ourselves acquainted 
with the general laws of such resistance. 

Let a body (Plate CCLXXXVI. Fig. 1.) be project- pyar 
ed in any direction AB, which deviates from the verti- ccuxxxvr. 
cal AW. Then it would move on in this direction, Fig. 1. 
and _ equal noe eae, would tse the 

ual spaces AB, » HI, 1K, KL, &c. But su 4 
that when the body is at B it receives an peerrtayt< saad 
impulse in the direction of the vertical BB’, such that 
by this impulse it would describe the line Bd uniform. 
ly in the same time that it would have continued its 
motion along BH: Or, to more accurately, let 
the motion or velocity B 6 be compounded with the 

The body must describe the re ra 
BC of a parallelogram B 4 CH, and, at the end of this 
second moment, it must be in C, in the vertical line 
HCC’, and moving with the velocity BC. Therefore, 
in the third moment it would describe CN, equal to 
BC. But let another impulse in the direction of the 
vertical CC’ generate the velocity C c, equal to B 4. 

body will describe the di CD of the lo- 
Cc DN, and at the end of the third moment 

must be in D, moving in the direction and with the ve- 
lecity CD. It would describe DO equal to CD in the 
fourth moment. Another impulse of gravity;D d, in 
the vertical, and equal to either of the former impulses, 
will make the bed describe DE ; and an equal im- 
pulse E ¢ will deflect the body into EF ; and another 
impulse F f will deflect it into FG, &c. . 
Thus it is plain that the body, by the composition 

of these equal and parallel impulses, will describe the 
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Parabolic polygonal figure ABCDEFG, all in one vertical plane, 
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in every instant or point, such as E, will be found 
in the vertical line KE, drawn from the point at which 
it would have arrived in that instant by the primitive 

ccLxxxvi. projection. 
Fig. I. Now, let the interval between these impulses be di- 

minished, and their number be increased without. end. 
It is evident that this polygonal motion will ultimately 
coincide with the motion in a path of continued curva- 
tion, by the continual and unvaried action of gravity. 

The line described by the body has evidently the 
following properties. 

1st, If a number of equidistant vertical lines BB’, 
HCC’, IDD’ ,KEE’, &c. be drawn, cutting the curve in 
B; C, D, E, &c.; and if the chords AB, BC, CD, DE, 
&c. drawn through the points of intersection, be produ- 
ced till they cut the verticals in H, N, O, P, &c. the in~ 
tercepted portions HC, ND, OE, PF, &c. areall equal. 

2d, The curve is a parabola, in which. the verticals 
BB’, CC’, &c. are diameters. The property mentioned 
in the last paragraph belongs exclusively to the para- 
bola. As the circle is the curve of uniform deflection 
in the direction of the radius, so.the parabola is the 
curve of uniform deflection in the direction of the dia- 
meter. That the curve in which the chords drawn 
through the intersection of equidistant verticals cut off 
equal —_e of these verticals is a parabola, is easily 
proved in a variety of ways, Since Bé, Cc, Dd, Ee, 
are all equal, and the verticals are equidistant, Bed E 
must be a straight line. So must CdeF; BE must 
be parallel to CD, and CF to DE. Therefore BF and 
CE are parallel, and are bisected in. m and o by the 
vertical DD’. Also, if FC be produced till it meet the 
next vertical in 7, 7 B is equal to D m, All this is very 
plain. Hence 

2B, or Dm:dm= BE:mF,=mF:0E; 
but dm:Do= mF:0E; 

therefore D m: Do = m F2; 9 E?; 
and D, E, F are in a parabola, of which D m is a dia- 
meter, and o E, m F are semiordinates.. We should 
prove, in the same manner, that BG is parallel to CF, 
and AG to BF,.and D m: DD’ = m F*: D’G:2, and the 
points D, F, G, in the same parabola. 

Thus we have demonstrated, that the equal and par- 
allel impulse of gravity produces a motion in a parabola 
whose diameters are perpendicular to the. horizon. 
This was the great discovery of Galileo, and the finest 
example of his genius. His discoveries in the heavens 
have indeed attracted more notice, and he is oftener 
spoken of as the first person who shewed the mountains 
in the moon, the phases of Venus, the satellites of Ju- 
piter, &c. But in all these he was obliged to his tele- 
scope ; and another person who had common curiosity 
would have seen the same things, But, in the present 
discovery, every step was an effort of judgment and 
reasoning, and the whole investigation was altogether 
novel. - No attempt had been made, since the first 
dawn of mechanical science, to explain a curvilineal 
motion of any kind; and even the lon of the compo- 
sition of motion, though faintly seen by the ancients, | 
had never been applied to any use (except by Stevinus) 
till this sagacious philosopher saw its immense import 
ance, and brought it into constant service. 
_ The process employed by Galileo in this investiga~ 

tion, and which has been copied by almost all the 
writers on the subject, is considerably different from 
the one now gone through. Galileo supposes the heavy 
body to fall in the vertical BB’ with a uniformly. acce« 
lerated motion, describing spaces as the squares of the 
times, He supposes this motion to be compounded with 
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the uniform motion in the direction of the tangent BR. _P. 
Then, supposing that B¢ and BT are fallen thror 
while Br and BR are described by the motion of pro- © 
jection, it follows, that because Br is to BR as the time p, 

peepliel ams BiCr, BTSR, we have Bz: Bret 3 
Ss, ood the evinth B, C, S are in a parabola, whose 
diameter is BT, and has BRatangentinB. 

No doubt, the result of these suppositions agrees per= 
fectly with the phenomena, and gives a very easy and 
elegant solution of the question. But, in the first place, _ 
it is more difficult, or takes more di , to. prove 
this continued composition of motion (almost peculiar 
to the case) than to demonstrate the parabolic figure: 
and, secondly, it is not a just narration of the fact of 
the procedure of nature. There is no composition of 
such motions as are here supposed. When the body is 
at C, there is not a motion in the direction aor to 
Br, compounding itself with a motion in. the vertical, 
having the velocity which the falling body would have 
as it passes through the point. ¢. e body is really 
moving in the direction CS of the tangent to the para- 
bola, and it there receives the same infinitesimal impulse 
of gravity that it received at B, Its deflection, there« 
fore, from the line of its motion, does not make any fi- 
nite angle with that motion. Therefore, although Ga- 
lileo’s cossedtonion does very well for a mere mathe« 
matical process, like the navigator’s calculation of the 
ship’s place by tables of difference of latitude and de- 
— it by no means answers the purpose of the ora 
osophical investigation of a natural phenomenon. The 
method we have followed is a bare narration of the 
facts ; considering the motion of the body in every in- 
stant as it really is, and stating the force then really af- 
fecting its motion. 

We have not scrupled to make use of the method 
employed by Newton in the demonstration of his fun« 
damental proposition on curvilineal motions, first con- 
ceiving the action of gravity to be subsultory, and the 
motion to be polygonal, and then inferring a similar 
result from the uninterrupted action of gravity. But if 
any person is so fastidious as to object to this, (as John 
Bernoulli has done to Newton’s method,) he may re~ 
mark, that the motion BJ, which we com with 
BH, in order to produce the motion BC, is just double 
of thes Bt, through which the body falls during 
the motion along BH. Therefore the figure will be 
such, that the curvilineal deflection will be one half of 
B 4, or of HC, and the tangent to the curve, whatever 
it is, will bisect HC.- Then, during the next moment, 
since the deflective action of gravity is supposed the 
same, the body will be as much deflected from its path 
in C, that is, from the new tangent CS, whatever direc- 
tion that tangent may haye, as it was in the preceding 
moment, This gives us s D equal to r C, and this ob- 
tains throughout, Without entering on any discussion 
on the progress of the deflection in the different points 
of the arch BC or CD, it is enough for our purpose to 
shew that the curve described is such that when equi- 
distant verticals are drawn, and tangents drawn mgs 
their intersections with the curve, the portions of | 
verticals cut off by the nts are everywhere equal. 
This also is a property of the exclusively. 
That BCD is a parabola, of which BT is a diameter, 
and BR a tangent, is easily seen. For, drawing Dx 
_parallel to BR, it is plain thatu N=2rC, and ND=2sD, 
=2rC. Therefore vD=4rC, and Bu=4Bi, and 
Bt: Bu=iC?:uD*. And we should prove, in the 
same manner, that y E=9r C, &e, 
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ving thus ascertained the general nature of the 

rr ith of a projectile, we must now examine its motion 

forces, we shall consider the velocity of pro- 
as having been generated by falling through 

determinate height. 

ual Be ee oe betty, draw 
} meeting the in 
_ It is plain that BR is the space which would be uni- 
formly described with the velocity of projection in the 
time of falling through VB. Also.B r is the space that 
would be uniformly pede with the same velocity, 
in the time of falling through Bt. Therefore BR is to 
Bras the time of falling through VB to that of falling 
through Bé. But, since BT is equal to VB, Br is to 
BR as the time of falling through B ¢ to the time of fall- 
ing through BT. Therefore BR is to Br as the time 
of falling through VB to that of falling through Bz. 
But, since BT is equal to VB, Br isto BR as the time 
of falling through B ¢ tothe time of falling through BT. 
Therefore we have Bit: BT=B7?: BR*. But, in the 

la, we have Bé: BT =# C*: TS, = B?: TS’, 
. ‘ore TS is equal to BR, or to twice VB or BT. 

herefore TS? =4 BT?, = 4BT x BV, =BT x 4. BV. 
But, ina parabola, the =— of any ordinate TS is 
equal to the rectangle of absciss BT and the para- 
meter of that diameter. Therefore 4 VB is the para« 
meter of the diameter BT, and VB is the fourth part of 

that parameter. 
If, therefore, the horizontal line VZ be drawn, it is 

the directrix of the parabola described by a body pro- 
jected from B in any direction, with the velocity ac- 
quired by falling from V. 

Cor. 1. As this is true for any other point, C, D, &c. 
‘it follows that the velocity in any point of the path is 
that which a heavy body would acquire by falling from 
the directrix to that point. 
Gor. 2. Hence also we learn that the velocities in 

any two points, such as B and D, are proportional to 
the portions vy and D¢ of the tangents through those 
points which are intercepted by the same diameters. 

us, vy is a portion of the t By, intercepted 
by the diameters DD’ and EE’, which also intercept a 
portion of the tangent Dt. For these portions of tan- 

are in byte ee a ratio of the lines VB and 
tb. Now the velocities acquired by falling through 
VB and ZD.are in this subduplicate ratio of the spaces 

h 
_» Such is the Galilean Theory of the parabolic motion 
of projectiles ; a doctrine valuable for its intrinsic excel- 
lence, and which will always be respectable among 
pl phers, as the first example of a problem in the 

i department of mechanical philosophy. 
; es are now to consider ae as the pen of the 
art ery. But it ma affirmed, at setting out, 
that then. shesey is of very. Bittle use for directing the 
practice of cannonading. Here it is necessary to ap- 

_ proach as near as. possible to the object, and the hurry 
of service allows no time for geometrical methods of 

inting the piece after each di When the gun 
1s within $00 yards of the object, the gunner points it 

: ° & 
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straight on it, or rather a little above, to compensate Parabolic 
for the small deflection which obtains, even at this small Theory of 
distance. Sometimes the piece is elevated at a small S&*ey- angle, andl the shot, discharged with a very moderate 
velocity, drops on the ground, and bounds along, de- 
stroying 407 mone cme. But, in all these cases, the 
gunner is directed entirely by practice, and it cannot be 
said that the parabolic t is of any service to him. 

Its principal use is for directing the bombardier in 
the throwing of shells. With these it is proposed to 
destroy buildings, to break through the roofs of maga- 
zines, to destroy troops by bursting among them, &c. 
Such objects being generally under cover of the works 
of a place, cannot be hit by a direct shot, and therefore 
the shells are thrown with such elevated directions, 
that t over the works, and produce their effect, 
These shells are of great weight, sometimes exceeding 
200 Ib. The mortar from which they are discharged 
must be exceedingly strong, that it may resist the explo~ 
sion of the powder able to impel this vast mass to a 

t distance. They are therefore most unwieldy ; and 
it is found most convenient to have them almost soli 
and un ble in their position. The shell is thrown 
to the intended distance by employing a proper quanti- 
ty of powder. This is found incomparably easier than 
to vary the elevation of the mortar. We shall also find, 
that when a proper elevation has been selected, a small 
deviation from it, unavoidable in such service, is much 
less detrimental than if another elevation had been cho- 
sen. Mortars, therefore, are frequently cast in one 
piece with their bed or carriage, having an elevation 
that is not far from being the best on all ordi occa-~ 
sions, and the rest is done by repeated trials with dif- 
ferent charges of powder. 

Still, however, in this practice, the parabolic motion 
must be understood, that the bombardier may avail him- 
self of any occasional circumstance that may be of ad- 
vantage to him. We shall therefore consider the chief 
problems that the artillerist has to resolve, but with the 
utmost brevity ; and the reader will soon see, that more 
minute discussion would be of very little service. 

The velocity of projection is measured by the fall 
that is necessary for acquiring it. It has generally been 
called the force, or impetus; we shall distinguish it by 
the symbol f. Thus, in Plate CCLXXXVI. and Fig. prarr 
2,3,4, FA is the height through which the body is ccuxxxvn 

to fall, in order to acquire the velocity with Fig-2, 3,4 
which it is projected from A. 

The distance AB between the piece of ordnance and 
the object, is called the ampirrupe, and also the range 
=r 

Let the angle EAB contained between the vertical 
and the direction of the object be called the anoxz or 
POSITION = p. 

And let the angle DAB contained between that di- 
rection and the axis of the piece, be called the direction 
of the mortar = d, and let z express the zenith distance 
or angle EAD, contained between the axis of the mor- 
tar and the vertical line AE. 

The leading problem, from which almost all the 
others may be derived, is the following. 
Let a shell be thrown from A, (Fig. 3, 4) with the Fig, 3, 4 

velocity required by falling throug vertical FA, so 
as to hit an object B. Required the direction AD of 
the projection. 

Let AH be a horizontal line, and AB the line of po- 
sition of the object. In the vertical AF, take AE = 

4 AF, and on EKA describe an arch of a circle EDd A, 

which shall touch the line of position AB, Draw through 
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Parabolic the object the vertical line BD, cutting the circle in D 

Theory of and d, and join ADand Ad. I say that AD or Adare 

Gunnery. the directions required. Join ED and Ed. 
For, because AB touches the circle in A, the angle 

ADE is equal to the exterior angle EA a, or DBA, and 

the alternate angles EAD, ADB are equal. The trian- 

gles ADB and EAD are therefore similar, and DB: DA 

— DA: AE, and DA? = DBx EA. Therefore B is in 

a parabola, of which the vertical AI is a diameter, AD 

a tangent in A, and AE the parameter of that diameter. 

If, therefore, the body be projected from A in the di- 

rection AD, with the velocity acquired by falling 

through FA, the fourth part of this parameter, it will 

describe a parabola AVB which —s through B. 

By the same reasoning, it is demonstrated that the 

body will hit the mark B, if projected in the direction 

Ad with the same velocity, describing the parabola A vB. 

From this very simple construction, we may draw 

several very instructive corollaries. 
Cor. 1. When the vertical line passing through B 

cuts the circle EDA, it always cuts it in two points D 

and d, giving two directions AD and Ad, either of 

which will solve the problem. 
Cor. 2. But if the vertical through 6 only touch the 

circle, as it touches it in one point only, it gives but one 

direction, along which the body must be projected to 
hit the mark b. This direction is AG. 

Cor. 8. The direction AG evidently bisects the angle 
EAB, and the directions AD and Ad are equidistant 
from the middle direction AG. 

Cor. 4, If the vertical passing through B do not meet 
the circle described on AE, according to the conditions 
specified, the object is too remote to be struck by a bo« 
dy projected from A with the prema cio by fall- 
ing from F. There is no direction that will enable it 
to go so far onthe line AB. The distance A is the 

_ greatest possible with this velocity, and it is attained by 
taking the elevation AG which bisects the angle EAB. 
We may therefore'call Ab the maximum range on the 
line AB, and AG the middle direction. 

Cor. 5. The distances on a given line of position to 
which a body will be projected in a given direction 
AD, are proportional to the squares of the velocities of 
prevention: For the figure being similar, the range AB 

the same proportion to AF, the fall necessary for 
acquiring the velocity. Now the falls are in the du- 
plicate ratio of the velocities required by falling. There- 
fore, &c. 

The converse of this problem is solved with the same 
facility of construction. 

Let a body be projected in the direction AD, with 
the velocity acquired by falling through FA, it is re- 
as to find to what distance it will reach on the line 

Poate 

Fig. 3, 4. 

Describe, as before, on AE, = 4 AF, the circle EDA, 
touching AB, and cutting AD inD. Through D draw 
the vertical DB, cutting ABin B. Then B isthe point 
to which the projectile will reach. The proof is too 
evident to need discussion. 

_ Lastly, suppose the object B to be given, and also the 
line of direction AD (which is a very common case, 
> cog. Sa our mortars are often’ so fixed in their beds 
that their elevation ean be very little altered) it is re- 
uired to determine the velocity that must be given ‘to 

the projectile. 
_ Draw through the object the vertical BD, meeting the 

direction in D. Draw the vertical AE, and make it a 
third proportional to DB and DA, that is, make AE = 
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ae and take FA = ©. ‘Then FA is the fall which 11 
will generate the velocity required for the projection. 
The Ratisretzation of ‘he is also Mee ede ‘| Pam 

Notwithstanding the great simplicity of the con~ ct 
struction of tame prole ae esas in 
cal solutions for practice with equal simplicity, except - 
when the line a pouition is horizontal, as x Fig. 2. 
This indeed is the most general case, and there are few 
situations so abrupt as to deviate very far from this 
case, the eens height of a fortress commonly bearing 
but a small proportion to the distance of the mortar. 
When AB is a horizontal plane, as in Fig. 2. the arch 

EDA is a semicircle. . : 
Ad is equal to AC, 

E 

numeri- 1S: 

In this case the maximum range 
the radius of the circle, and equal to twice the height 
FA necessary for acquiring the velocity of the projec« 
tion. 

This a, range is obtained by elevating the mor- 
tar 45 degrees from the horizon. sf ; 

The ranges, with different directions, are r= 
tional to the sines of twice the angles of elgvataon: 
For, drawing GC, DL, dl, b stamens to EA, and 
drawing the radii CD and Cd, we have CG equal to 
the range Ad and /d, to the range AB. Now 
CG is the sine of the angle ACG, which is double of 
GAB, and /d isthe sine of AC d, which is double of 
AEd, which is equal'to the elevation d AB; and the ~ 
same is true of all other elevations. We may orate 
ony this analogy as radius to the sine of twice 
angle of elevation, so is twice the height necessary for 
acquiring the velocity to the range of the projection on 
a horizontal plane. 

The height to which the projectile rises above the 
horizontal plane is as the square of the sine of elevation. 
For OV the axis of the parabola is 1th of DB or LA ;— 
and FA, the height to which the projectile would rise 
straight upward, is }th of EA. Now EA: LA=EA?: | 
AD?=rad.?: sin.* D,=rad.?: sin.? elevation. There« 
fore FA: VO=rad.! : sin. elevation ; also VO:v O= 
sin.? DAB: sin.?, d AB, &c. 

The times of the flights are as the sines of the ele« 
vation. For the velocities in the directions AD, Ad, 
being the same, the times of describing AD and Ad 
uniformly will be as AD and Ad. Now AD and Ad 
are as the sines of the angles AED and AE d, which are 

equal to the angles DAB and d AB. Now the times of 
describing AD and A d uniformly with the velocity of 
projection are the same with the times of describing the 
parabolas AVB and A vB. 
When the object to be struck is on an inclined plane 

AB, ascending, as in Fig. 3, the arch EDA is less than’ 
a semicircle ; and when it is on a descending plane, as 
in Fig. 4. EDA is greater than a semicircle. This con~ 
siderably embarrasses the process for obtaining the di« 
rection, when the impetus and the object are given) or 
conversely. It has been much canvassed by the many 
authors who deliver theories of gunnery, and the para« 
bola affords many very pretty methods of solving the 
problem. Dr Halley's, in the Philosophical Tran 
actions, No. 179. is peculiarly ‘elegant. Mr Thomas 
Simpson’s also, in No. 486. is extremely ingenious and 
comprehensive, and has been reduced to a very — 
py res by Frisius in his Cosm —— But er 
of these methods shew so distinctly the connection be- 
tween the different circumstances of the motions, or 
keep the general principle so much in view, as the one 
here given ; and all the arithmetical ae mae which 

XK: ape PS =e a ca 
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from our construction. 
following method 

ion now given, is 

 pehepee: are precisely similar to those 
by the simple con- 

ly as easy and as expedi- 
as any. 
w mk horizontal line HA a, Fig. 3. and 4. cut- 

ting the vertical drawn h Bin K;; let C be the 
centre of the circular arch EDA. Join AC, and draw 
cutting the verticals through A and B in the points 

and g. Also draw CD a Cd. Let p represent 
the angle of position EAB, and d the angle of direction 
DAB, which the axis of the piece makes with the 
line of position AB. Also let s be the angle EAD 

ich bey axis makes with the vertical. Let r express 
yrange AB, and f the fall FA necessary for commu- 

. ng the velocity of projection. Then the para~ 
meter of the bola at the point of projection is 

_ 4 f, = AE, and using S to express the sine. 

We have AB: DB=S, EAD: S, DAB,=S, z: S, 
DB : DA=S, DAB: S, DBA,=S,d:§, p. 
DA:AE=S, DEA: S, EDA,=S,d: S, 

» Therefore AB : AE=S, zx 8, d: S*, p. 
~Thatis rv4f=S,zxS,d:S?,p. 
_ And rxS*, p=4fxS,zxS,d. 

~ Hence are derived formule, which solve all the ques- 
tions contained in the problem. 

4fxS, 2x5, d. 
I [F. peallees to-ar- - 

_ 7X S*, p. 
iseqssy Sd. 

_7xS4,p. 
Il. §,d= ifxS,x 

’ The answers to the questions expressed in the two 
_. first cases are obtained by a single operation. In the 

__. first case, the maximum value of r, which corresponds 
. with the elevation AG, is a third proportional to AE 

_ and AD, and will be had by the analogy sin.’ p: sin. 
—bpa4fir. : 

' We also may remark, that the ranges made with the 
same velocity, and on the same declivity, are as the pro- 
ducts of the sines of d and of z. 
_ But these formula do not afford so ready an an- 
swer, when d is the thing wanted, as one would expect 
from. their simplicity. When d is unknown, z is also 
unknown. In this case we must remark, that S, z x S, d 

isequal inser 2+4 and that z+-d=p. 

ivee 

_ This changes our formula into r x sin.? p= 4f X 

ae a ae Fe) COS. Z & d— Cos. p= 2/K 

cos. z »d—2 fx cos. p. Therefore we have 
~ ; rxsin. *p42 fx cos. p=2fx cos. z » d. 

». Having obtained the arch z « d, and having z4+d=p, 

7 we easily obtain d, it being = ot hdl The process 

ig much expedited by the help of a table of natural 
sines.. We must remember, that when the projection 
is made on an ascending plane, the quantity 2f x cos. p, 

_ is to be added to rx sin.*p; but that it is to be su 
tracted from it if the projection is made on a declivity. 

‘But a plainer, m may be taken, although not 
principle. The ook eater | deduced from the 

position of the object B being known, its horizontal 

a are 

cy 

AAAI pp og 
ws - ua 

- : 

ee Spee 
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distance AK is known, Call this 4. The middle di- Parabolic 
aon AG is Wee fOnavnte 2h JF A isalso known, Theory of 
ng =2f. Now fC=2fx tan. fAC, =2 fx cotan, p, , MMe 

Cal this & Then Celeckt hae cad, ing 
as the projection is made on an ascendin 
ing plane. Now we have 

SA: Cg=cos. p: cos.d—z, or 

 2f: h==b=cos. p : cos. d—z, 

Then to }p(=4d+4z) add } d—z, and we obtain d. 
This is, in fact, the process to which we are ultimate- 

yo by every method that is taken for the solution of 
case of the problem. - 

The construction suggests another process, which 
may be more acceptable to some readers. The angle 
SAG is 4 EAB. Therefore f G=2 fx tan. } p, and 
2f X tan. } p—AK=g G, = the versed sine f Bors 

CA, or Sp being radine. 

There are two questions more that must be solved 
before the artillerist can have all the information he 
requires. In throwing of shells, it is of liar im- 
portance that the fuse of the shell burn during the 
whole time of the flight, but no longer; and it would 
be best of all were it ended when the shell is about 
six feet from the ground, This requires an exact 
knowledge of the time of the flight. 
_ The time of the flight is the same with that of fall- 
ing through DB. We must therefore calculate DB in 
feet. 

_ DB. ae DB = rXsin, d 
Then ¢= 7 3 f= 16°? = iesina” From the 

sum of the logarithms of the range (measured in feet) 
and the sine of the direction, take the sum of the 
rithm of 16 and the sine of the zenith distance, and 
half the remainder is the time of the flight, measured. 
in seconds. 

If the best or middle direction had been chosen,, 
which is generally not far from being the case, DB is 
equal to-BA or r. Therefore in this case we have 
wail? t= 
Lastly, with respect to the velocity and momentum 

with which the projectile makes its stroke, this is easily 
deduced from the property of the parabolic motion. 
We know the velocity of projection, or the velocity at 
A, namely, that which is acquired by falling through 
FA. In like manner, the velocity at B is that acquired 
by falling through F «, (Ba being drawn el to. 
the horizon). Therefore, “FA; /Fa = velocity at 
A: velocity at B.. 

CHAP. It. 

On the Determination of the Initial Velocity of Projec« 
tiles from the e. ive force of Gonseter 

In our article GunrowpEr, we have already no« Robins’ 
ticed Mr Robins’ investigations respecting the explo- theory of 
sive force of gunpowder, and we have some the force of 
important corrections upen the data which he em- 8™Powdet 
ployed, We shall now proceed to give an account 
of the solution of the important problem of determining 
the initial velocity of a ball, when the elasticity of the 
powder at the instant of its firing is given, and when 
the density of the ball, the quantity of the charge, and 



576 
Initial _ the dimensions of the piece of artillery from which it is 

Velocity of thrown, are known. 
Projectiles. “Phe solution of this problem depends upon the two 
Robins’ following principles. 
denies of 1. That the settee of the powder upon the ball 
the force of ceases as soon as it is out of the piece. 

gunpowder. 9 That all the powder is converted into an elastic 

fluid before the ball is sensibly moved from its place. 

The first of these principles is sufficiently manifest 

from the consideration, that the flame will very sudden-~ 

ly extend itself in every direction when it reaches the 
mouth of the gun, and therefore its force on the bullet 
will be completely extinguished. ; 

The second principle, though less obvious, is equally 
certain. If the powder was fired successively, and not 
all at once, it occurred to Mr Robins, that by using two 
or three bullets instead of one, a greater quantity of 
powder would be fired, since a heavier weight would 
require a longer time to pass through the barrel. Hence 
two or three balls should be impelled with a much 

ater force than one. This, however, is by no means. 
the case. Mr Robins found from experiment, that the 
velocities with which different numbers of balls were 
discharged were reciprocally in the subduplicate ratio 
of the number of balls; that is, if one ball was dis- 
charged with a velocity of 1700 feet per second, the 
same charge would impel two balls with a velocity of 
from 1250 to 1300 feet per second, and three balls with 
a velocity of from 1050 to 1110. But when bodies, 
containing different quantities of matter, are successive- 
ly impelled through the same space, with the same 
power acting at each point of that space with a given 
force, then the velocities communicated to these different 
bodies should be reciprocally in the subduplicate ratio 
of their quantities of matter. Hence, since the veloci- 
ties are in the subduplicate ratio of the number of balls, 
the action of the powder must, in all these cases, have 
been nearly the same, and consequently the truth of 
the principle is established. « 

PLATE Let us now suppose that AB, Fig. 5. is the axis of the 
CCLXXXVl, gun, DCGE the part of the cavity filled with powder, and 
Fig: 5 ‘that the hinder surface of the ball lies at GE. Then 

if we take FH to represent the force with which the ball 
is impelled at the point F, and if through H we draw 
a hyperbola KHNQ to the asymptotes AI, AB forming 
a right angle, the ordinate MN will represent the force 
with which the ball is impelled at M; for since the 
densities of the elastic fluid at the points F and M are as 
AM to AF, or as FH to MN, the forces will be in the 
same ratio, Take EL to FH as the force which im- 
pels the ball at F is to the weight of the ball, and draw 
LP parallel to EB. Then the equal lines LF, RM, &c. 
will be to the corresponding ordinates FH, MN as the 
gravity of the ball is to the force with which it is im- 
pelled at the points F and M. But by Prop. 39. Book I. 
of Newton’s Principia, the areas FLPB, FHQB are as the 
squares of the velocities which the ball would acquire 
when acted upon by its own gravity through the space 
EB, and when impelled through the same space by the 
force of the gunpowder. Hence we shall have 

V=,/ FHQB x (Vel. of falling through FB): 
~FLPB~ 

If we therefore put 
Soe eaech’, of the ball. 

=length of the charge of powder. 
B = length of the eR, hig 
S = specific gravity of the ball, 
D = the diameter of the bore, and 
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_ slide vertically up and down a groove in a heavy block 

W = the weight of the ball in ounces, we shall have Jn 
V = 27130 10L B 7 it Sp x Log. L’ or 

V = 100,/ 223 LD* Le 
af Ww. x Log. L 

Thus making L = 24 inches. 
B= 45 inches. 
S = 1.345 for a leaden ball. \ 
D = tof an inch. ty 

Then we shall have 4 

7 120 : 
V=27130 2269 X log. = = 1674 for the ves 

locity of the ball per second; or if the weight of the 
ball W = 1,02. or 32 oz, theny =  * : 

1115 x 189 <> 120 
V= 100 29 x 52% ay AY, Phe 1674 feet, as 

formerly. 

Having thus determined theoretically the initial velo- 
cities of projectiles, Mr Robins was anxious to compare 
his theory with experiment. He was thus led to the 
invention of the ballistic pendulum, by which the real 
velocities may be measured with such a degree of ex- 
actness, that in a velocity of 1700 per 1”, the error will 
never exceed the 500th part. 

CHAP. III. 

On the Methods of determining Experimentally the Velo« 
cities of Projectiles at.any Distance from the. Gun from ; 
which they are Discharged. { 

Tue ballistic pendulum, which Mr Robins invented * 
for measuring the initial velocity of projectiles, is shewn ;? 
in Plate CCLXXXV. Fig. 12. where ABCD listic 
the body of the machine consisting of three poles B, CD, lum. 
joined at A. On the sockets R, S screw 
these poles, rests the horizontal axis EF, which sus- 
pends a pendulum GHIK, made of iron, with a broad 
surface at its extremity. A thick piece of wood 
GHIK is fastened by screws to the broad surface of 
the iron. A little below the bottom of the pendulum 
is a brace OP, joining the two poles B, C; and on this 
brace is fastened a contrivance MNU, made somewhat 
like a drawing pen, with two edges of steel, bearing on 

e line UN, the pressure of these . each other in 
being regulated by a screw Z. To the bottom HI of 
the pendulum is fastened a narrow ribbon LN, which 
passes between the steel edges, and which loosely 
down, as at W, through an opening cut in lower 
piece of steel. # 

Dr Hutten made some considerable improvements Hutton 
on the ballistic pendulum. At first, he used a nar. prove 
row tape divided into inches and tenths, to which he ‘ 
adapted a contrivance different from that of Mr Ro- autumn, 
bins. From the bottom of the pendulum proceeded iP 
a tongue of iron, which was raised or depressed by 
means of a screw. This tongue was cloven at the 
bottom.to receive the end of the tape, and the tips 
were pinched together by a screw. Immediately be- 
low this, the tape was passed between two slips of 
iron, which could be brought to any degree of ap- 
proach by two screws. These pieces were made to 

wu PLA pon two of tae 

Fig, 1 

a screw. of wood, and d be fixed at egies gt ‘ 
This method of measuring the of the arc of vi« 



tion by the tape, was however often attended with 
‘uncertainty ; and Dr Hutton adopted the following sim- 

ple contrivance. He took a block of wood, having its 
per surface formed into the are of a circle of nearly. 

the same radius as the extreme h of the pendulum, 
n the middle of this arch was a shallow groove three 
four inches broad, running slog the middle of the 

plock through its whole length, This groove was.fil- 
ed with a composition of so soap and wax, of about 

- the consistency of honey, or a little firmer, having its 
upper side smoothed off with the general surface of the 
broad arch. A sharp spear proceeded from the bottom 
of the pendulum, so as just to enter and scratch the sur- 
face of the composition in the groove, without havin 
its motion sensibly retarded, From the trace whi 
was thus left, the length of the cord of the arc of vibra- 
tion was easily measured. 
’ The pendulum being thus constructed, is used in 

following manner. The ball is discharged against 
the block of wood GHIK, which, in consequence of the 
impulse, vibrates through an arc of a certain extent, 
which of course increases with the velocity of the ball. 
The extent of the are of vibration is measured by the 

2 through which the ribbon LN is pulled out 
the edges UN. Hence, if the weight of the 

um is known, and also the distance of its centre 
of gravity and oscillation from its axis of suspension, it 
is easy to determine the extent of the are of vibration, 
the velocity with which itis struck by a body of a 
known weight entering it at a given point. In the 
investigation of the theorem for computing the velo- 

- of the ball, Mr Robins committed a trifling mis- 
a, which he corrected in the Philosophical Trans- 
actions for 1743, but which the editor of his works 
omitted to insert in the New Principles of Gunnery, 
‘published in. 1761. The theorem.of Robins is. 

mee iB sit dn ah Sagi 
» The theorem as corrected by Euler, is / 

wae PB g OFF 
hati ea hd ba 

.... The formula given by Antoni is _ 
4 4 . 

: Pgo+be* x pg+bi 
=cr/ 32.18 : tite emo san0 PO EE EE 

‘4 ae ~ ; egy CERN 

which is v=5.672700/ BEOtO Per" 
; The formula given by Dr Hutton is 

sed + 8:6727¢ 

PER 
toni’s, which he reduces to the following very sim- 

_ ple formula: 

my i- = 5.6727 gc. my 

_ which is within _..,,dth part of the true quantity, and 
willalways give the Seloclty within less than half’ foot, 
even when the velocities are greatest. In these formule, 

v = the initial velocity of the ball at the instant of 

i = weight of the ball. 
- p= weight of the pendulum. 
 g= distance to its centre of gravity. 
- @= the distance of its centre of oscillation. 
= the distance ‘to the point of im or. the point 

uck by the ball. ae ie 
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” pgo+biixpg +i, almost the same 

Pt Sing. 

GUNNERY. 
Initial Ve-. 

577. 

¢ = the chord of the arch:of vibration. 
r = its radius or distance to the ribbon, 
The machine of Mattei for measuring initial veloci- 

ties near the mouth of the gun, which we have alrea- 
dy briefly described, was employed by Antoni, It 
consists of a. horizontal wheel AB, mounted wu a 
vertical axis, and put in motion by the descent of a. 
weight Q suspended to the rope GG, and which can 
be raised into a state of activity by the winch fixed to the 
axis of the pulley P, A circular band of writin, 
AE, BF, about six inches high, is fixed round the cir- 
cumference of the wheel AB, so as to form a drum 10. 
feet in diameter. A butt or block of elm is placed about. 
two or three feet from the drum to receive the balls, 
The gun being fixed immoveably at the distance of 20 
feet, so that its axis produced would pass through an 
exact diameter of the drum perpendicular to GG, the 
machine is put in motion by the descent of the weight 

| The motion soon becomes uniform, and the velo- 
city of the drum is measured by a small eccentric wheel 
IL upon the axis CD, which at every revolution gives 
a vibratory horizontal motion to a tongue of wood, at 
the extremity of which is suspended a common us 
lum, which is shortened or lengthened till its vibrations 
are isochronous to those of the tongue. The time in 
which the wheel performs a revolution will be shewn 
by the length of the pendulum. When the pendulum 
and the tongue have acquired an isochronous motion, 
the gun is discharged, and the wheel stopped. The 
hole made in the drum at the first entrance of the ball 
will be easily distinguished from the other hole’ which 
it made at its exit, by the edges of the holes being 
turned to the point by which ch 
drum. A thread is then. stretched in the direction 
in which the ball was. fired, so as to pass through the 
centre of the first hole, and the point where the line 
cuts the drum is marked. The distance between this 
mark and the second hole is the distance through which 
the circumference of the drum has moved while the 
projectile was passing through.a space equal to its dia- 
meter. 

In order’to find the uniform velocity of the shot in a 
‘second of time,. call d:the-diameter of the wheel, c its 
circumference, ¢ the time in which the wheel performs 
one revolution, m-the distance through which a part of 
the circumference of the drum moves while the ball is 
traversing the distance D, and v,the initial velocity of 

the shot in a second of time: then m:d=c: ¢ = the 

space passed through by the shot with a uniform ve- 
locity ee a one revolution of the wheel: then as 

Tn using this machine, Antoni used wads of parch- 
ment torn in several places, that they might not injure 
the drum of paper. 
themselves will be given in the next Chapter. 

Antoni has given an account of other three methods 
of measuring the initial velocities of projectiles. The 
first consists in measuring their respective penetrations 
into a homogeneous butt of a. knewn consistency. If we 
call } the consistency of the butt, d the diameter of the 
shot, p the depth of its penetration, and v the initial * 

velocity, we shall have v = if f. In order to find 4, 

the consistency of the butt, fire a piece of small calibre, 
with an iron shot one inch in diameter, and measure its 

4D : 

locities of 
Projectiles. 

M ‘s 
machine for 

initial ~ 
Cities. 

e ball went out of-the. 

An account of the experiments . 

Methods of 
determining 
initial velo- 
cities by the 
penetration 
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initial velocity by the methods already described, and 
let it be 1000 feet, then v = 1000. Let the same piece 
be then loaded as before, and fired into the butt, and 
let its penetration be 12 inches, or 1 foot, = p. Then 
since’b p = dv?, we shall have p X t= ts X 10002, 
or p X 83333. Substituting then, in the formula, 
bp =dv*, we have 83333 F =dv*, The consistency 
of the butt being thus found, place the great gun, the 
initial velocity of whose shot is renee, and having 
fired several rounds in a horizontal direction against 
the butt, let the mean of the different of pe- 
netration be 7 = p, and let d, the diameter of the shot, 
be equal 4 inches, then we have 83333 x 7= +, v’, 
Gale an Pr sea x 7x 12 

4 = 1323, the initial velo- 

city required. . 

The second method proposed by Antoni of deter- 
determining mining initial velocities, consists in analysing and re- 
initial velo- 
cities by an- 
alysing the 
curve. 
PLATE 
GCLXXxvI- 
Fig. 7. 

Methodof 
deducing 
the initial 
velocities 
from the 
thicknéss 
of the me- 
tal, 

solving into its simple movements the curve described 
by the projectile on quitting the piece. In order to 
effect this, a gun AB, Fig. 7, mounted on its carriage, 
and laid on an even and solid platform, is placed 
with its axis in a horizontal direction AC, so that the 
shot, at its, first graze, may touch the earth in the point 
C of the horizontal line DF, The vertical distance KG 
is obviously the space through which ‘the shot has de- 
scended by the action of gravity, which may be called 
s, and the Intervene distance AK or DG is the space 
which it has 
of the impulsive or projectile force. 

_ 32.18 2 
Then since 

» and pee/ ae we have, by substi- 

tating KG for s, t= 4/, bd Ss <= the the in which the 
shot is impelled from A to K. Having obtained DG 
accurately from the mean of several trials, call it r, and 
considering it as uniformly passed over, say, as ¢; r= 

1: — the initial velocity or the space through which the 
shot would move in a second, without considering the 
air’s resistance. Let KG = four feet, then we have 

4 inf mre ae m cctonidyand if DG = 700 feet, we 32.18 
Pe 

T 2X4 ake have as orv= mais = 1400 feet, the initial ve- 

locity required, 
As the initial velocity thus determined is not abso- 

Jutely correct, on account of the resistance of the air, a 
more accurate result may be obtained, by placing a butt 
LMN nearer the gun. Let aline be drawn on the butt 
at.M, where it is cut by the horizontal line of direction 
AM, and by firing several shot at the butt, the vertical 
distance MH=s will be ascertained. By measuring the 
distance DL, and using the formule already given, the 
initial velocity » will again be found. The nearer the 
gun is brought to the butt, the more correct will the 
mitial velocity be found. Both these methods may be 
applied to guns of all lengths and calibres. , 

he third method of determining initial velocities, is 
by deducing them from the thickness of the metal of the 
fire arm win it is in equilibrio with the pressures of 
the elastic fluid in every point of its length. This me- 
thod, however, is not applicable to guns of large cali- 
bre fired with the common charges of powder, but only 
to fusils and pieces of small callie, Antoni informs 

sed through in the same time, in virtue © 
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us, that in Piedmont musket barrels are proved, by Init 
charging them with 17 drachms of common cannon 1 

wder, over which is puta very high wad of hard tow, 
which is with difficulty pressed into the barrel, and 
which is afterwards rammed down with all the force 
which the armourer can exert. A leaden bullet, weigh. 
ing 18 drachms, is then put in, and wadded as before. 
The barrels being placed with their breach upon a 
strong beam of Weed. are each fired twice. Many of 
them burst, sotnetimes at the breach, and sometimes in. 
the middle ae the bore, er heagane tier the muzzle; 
but as the bursting never happened more frequently on 
one than another, the officers and peso A 
rers did not consider it as n to make any chan 
in the thickness of the metal. Hence in guns of this 
kind, the thickness of the metal may be considered as 
proportional to the pressure of the elastic fluid in every 
part of their length. i. 

As this method is not likely to be of much use, we 
shall merely refer the reader to Antoni’s Treatise on 
Gunpowder, translated by Thomson, p. 87, 88, 165, &e. 

CHAP. IV. rural 
Comparison of the Initial Velocities of Bullets, as com- 

puted from the Theory, mith the actual Velocities, as 
determined by the Ballistic Pendulum, : 

In determining the initial velocity of bullets, Mr 
Robins used a musket barrel, nearly as thick at the 
muzzle as at the breach, and its thickness was made 
equal to the diameter of its bore. It was always char- 
ged with a laddle, as in the case of cannon, and the 
wadding was never greater than was necessary to con 
fine the powder to its propes place. In order to pre- 
vent the impulse of the flame from actin the 
pendulum, the mouth of the musket should be sixteen _ 
or eighteen feet from it, when the is half an 
ounce of powder. With larger charges, Mr Robins has 
often found the impulse to be sensible at the distance 
of twenty-five feet. =a 

His first set of experiments was made with a musket 
45 inches long ; the diameter of the ball was ths of an 
inch, and the ey ees the powder was 2{ 
inches, which, as barrel pret 9 the bullet by 
about the 40th of an inch, contained exactly 12 penny+ 
weights of powder. This barrel we shall call A. 

The weight of the whole pendulum was 52 )b. 3 oz. 
The distance of the centre of gravity from the axis of 
suspension was 52 inches ; 200 of its small swings were 
performed in 253 seconds, and therefore the distance of - 
Its — of oscillation from the axis of suspension, was 
622 inches. 4 
The following results were obtained with 

dulum and the barrel A. 

: 

this pen- 

ka) 
a ed Chord of its As- ; 
2 R= | E = Quantity. } cending Arch ig ay aie of 

& |S & jof Powder |measured on the . a al 5 Ribbon. Theory. | Theory. 

Dwts. 
1/A]| ie 18.7 19.0 | 4.3 
21A 12 19.6 19.0 — 
3 \A 6 13.6. 13.4 —2 

Another set of experiments was made with the same 
barrel, but with a pendulum exceeding a little the 
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ht of 561b. 3oz, and the following results were |= Mr Robins suspects, that in experiments 26 and 27 a Initial V. 
1ed oe mye mistake had been made in the weight of the powder, loeities 

*s owe — or that the barrel had been damp. Projeatics. 
5 |Length of ‘3, | Chord of the 3 Another barrel D was now used, 7.06 inches long v 

ie & abe te bs ng BF sé and 0.83 in diameter. Its bullet, which weighed 33 

25 E Powder, or Tad 13s 7] dwts. was exactly fitted to the bore without any wi 
28. Line AF in i et e 23 £ age, so that it went in with difficulty. 
tm] Fig. 5. iy i? ; P| - 

wet Inches, |Dwts| Inches. {Inch, | Inches. Length of feed ST: a6 
4/A 2 6] 119 |12.1| 4.2 i the Cavity [Mantity) ascending | same by} BtTor of 
5 A 6 12.2 12,1) —.1 g bya mer ted Powder. | measured on|,,. Theory. 
6)/A} 1 6| 132 13.6] 4.4 a ; the Ribbon. |TB¢ory- 
7\A i 6 13.9 |136| —8 — 
BIA | [= 7924 16.7. 417.2) 4.6 j) Inches, | Dwts. Inches. | Inches. | Inches, 
991A 12] 17.5 |17.2| —3 Aj| 2% 12 9.2 9.2 0 

110] A: at 12] 169 16.8) —1 | {A | +24 12 9.5 92) —3B 
aj A. 12) 17.0 |168| —2 A) 5% 24 1L7 11.3 | —4 
12) A at 6). M7 16) 2.) A| %% 36 13.2 126 | —6 

}13 | A 2 | 6} 141 [115 | 44 A it 12 9.3 91 | —.2 
4/)A 2b 121 167  |16.3| —4 - z + - ; rr + . 
In calculating the theoretical results for the experi- C at 12 6.5 6.6 ss dl 

ments 10—1}4, an allowance ‘was made for the quantity B 25 12 8.0 82) +.2 
of bullets lodged in the board, which increased the B 25 12 8.3 oe eS 
weight of the peridulum. : ta A 25 12 9.5 91-4} —A 

e next e: ents made by Mr Robins were with A 25 12 9.1 9.1 OL 
another barrel C, which had the same bore with the last, |47| A 25. 6 72 66. | wees? 
but which was only 12.875 inches long. Thependulum |yg} 4 25 6 6:7 eR 
was rather lighter than 56 lb. 3 oz. 49 | C 25 12 68 6.7 ed 
“ ae 50; C | 24 12 7.5 6.7 | —.8 
$ £|..% | Extent of Chord pf the | rng | 4. . : 
5 Ele | the cavity hires — same by pe es ' “ a 3 ta is pers 

ee be & Sbteining Powder. mde’ on the: | Theory 53| D 2 12 7.0 7.2 + 2 
el eer the Ribbon. | TB?" {54| D | 2% | 12 71 68 | —.3 

55|D | 2 6 4.7 48} 4.1 
< ; Inches. | Dwts. Inches. ‘Inches. | Inches. 56| D 26 6 48 4.8 0 

wilc] 2 12 27 (128) 42) b7la| ac 6 6.4 6.5 | 4.1 
A6}C | 24 12 12.6 12:8 | + 2] I5g] A i 6 6.4 6.5 + .1 
AT | Col - 28 12 12.4 128 |}'44] |59| A an 6 6.6 65} —.1 
18;A Qs 12 17.0 17.8 } +3] gol A PEM 6 6.7 6.5 aeticlll 
Ag} A) 2 | 12) 172 “Pi72] 0} fila | ae. | 12 9.0 91 | 4.1 
}20} A | 28 12 7A | 17.29) pd 
21;/A] 28 12 17.2 | 172 0 ; 
22) A | 2 6 } 124 12.2.) — ‘2 Mr Robins s, that the error in the 50th ex- 

Another barrel B of the same bore with A and C; 
but 24.312 inches long, was now used, with a pendu- 
lum a little heavier than 56 lb. 3.0z.. A correction was 
made for the increase of weight, as formerly. 

sels Bxtent of ‘| Chord of the : 

Z B the Cavity Quantity) _ sscending se Error 
| &|containing| , Avch the |, of the ‘ zs 5 ithe powder. Powder. Ria rae Theory. (Theory. 

, Inches. | Dwts. Inches, _| Inches. laches. 
23) Al 25 12 17.1 17.2 | 4A 
| A) of 9 15.2 15.0. |. — 2 
25) Al 25 9 15.4 15.0 | —.4 
26|\ ¢ 124 12 11.5 12:8 | 41.3 
27) C 25 12 11.5 12.8, | +L3 
28) C4. a8 6 srr oT 8 
29|C | 26 12 12.3 12.5 | +.2 
30; B] 25 12]. 44 |144 | 00 
31 | B a 12 14.4 14.4 | 0.0 

82) Bi 2 ae 10.3.).-}10.5 | + 2 
BS) A} 12 8 | 7 | 145 )—2 
34 | Al 4 12 |  15.7.. 5|.15.3 | —.4 

riment was owing to the wind. All the preceding 
<auedtiahels were made and registered, before they 
were compared with the theory. 

A set of valuable experiments on the initial velocities . 
of bullets were made by Antoni, with the machine in- Astoni’s 
vented by Mattei. pane 

The series was made with a musket 3 feet 6 Vojocities. 
inches in the length of its bore, and with a charge of 
powder of 7 drams. 

Mean state 
Nature of the Powders Moist | of the At-| Very dry 

Weather | mosphere.| Weather. 

Feet. Peet. Feet. 
Common war powder’ 1342 | 1542 | 1618 
Fine do. 1569 1736 1829 
Fowling powder 1566 | 1703 | 1784 
Firework powder 1566 1706 1779 

The following experiments were made under a mean 
sate iP sc atmosphere, with guns of different lengths 
and calibres. 



580 GUNNERY. 
Initial Ve- Weight) inital] of the gun or piece from which they have been dis- B 
‘locities of | Nature of the Guns. | Kind of Powder. jof Pow: ‘Velo- 6 Sa a} We shall now proceed to consider the ef 4 
Projectiles. der. -| city. | fects which are produced by the resistance of the air; “ 

avr and we shall again-have occasion ‘to admire the a. 
A musket with al ( Fine war powder, 7 |.1390.| Jay address with which Mr Robins has ‘investigated th 
bore 1ft. 10 inch. } Eoin do. 7 .|.1367 | branch of the subject. sake ab Sa baa 

long _| | Firework do. 7 1372. . The resistance opposed to a body moving in a me= 
Fine war powder, 7 | 1956 | dium of unifom density was always.considered by phi- 

‘|Rifled carabine _|.4.Fowling do. 7 | 1920 | Josophers as proportional to the square of the velocity ; 
Firework do. -7 | 1934 | that is, if a ball moved with four times the velocity in 

A wall-piece carry-| ( Fine war powder} 20 | 1956 | one part of its path that it did in another, the resistance — 
ing a leaden bul-| 4 Fowling do. 20 | 1928 | tothe greater velocity would be 16 times as great. Now, 
let2Joz.in weight] { Firework do, 20 | 1923 | if we take’a ball 4 of an inch in diameter, moving with 

A musket with .al- a velocity of 1600 feet in a second, “it will be found, 
bore $ ft. 6 inch, } Fin war powder} °7 | 1736 | from theory, (see Newton’s Principia, Prop. 38.), that 
long ¢ its resistance will be 44. pounds avoirdupois, the wei 

f of water being taken to that of air as 850 to 1. r 
In order to ascertain the effect produced by a diffe- In order to compare this result with experiment, 

rence in the weight of shot, and in the windage, three My Robins-used his ballistic pendulum, with which he 

‘ bullets were fired from a al sr and-two from the ould easily measure the velocity of a projectile at any 
‘musket 3 feet 6 inches in length of bore. point of its:path. He charset a muha barrel three 

times in succession with a leaden ball } of an inch in 
‘Quantity off Initial | diameter, and with about half its weight of powder, 

Weight of Balls. _| fine War | Veloci-| and fired it against the pendulum at 25, 76, and 125 
Powder. | ties | feet citanee oe the mouth of the piece respectively. 

The following were.the results : 

-—— 

al 3} oz. 7 ‘123 drams| 1770 
Wall-piece ; 3 123 1855 ; ; 

“plece 4 37. butof thesame di Distance from} Tract of air | Velocityin | 

: _ ameter as the first‘ball|23 2068 the Mine, Senet Eee s 
- 1 02. 7 1736 Pon KAP R ‘Gt 
Musket .22 7 1834 ; 50 focod, 

} Carabine®ball. 7 1863 * ; — 

The following experiments were made in a mean state = e a 
-of the atmosphere, to shew how the initial velocities va- 
ry with different charges of fine war powder : Hence, in passing through 50 feet of air, the bullet 

lost a velocity of 120 or 125 feet per second ; and as it 
passed through that space in ., or 4, of a second, the 

Weight of Powder in drams.|Initial Velocities. medium quantity of resistance must have been about 

120 times the weight of the bal, or 10.1b. avoirdupois, 
Musket with af® ae since the ball weighed", of a pound. It follows, there- 

hore 3-ft- 6a 73 fore, that the theoretical is to the observed resistance 
10 1984 as 4: to 10, 04 ‘ } Ly 

Wall-piece with ae bees . _The following results were obtained with the same 
a.bullet. 24 oz. 25 2060 piece: ; 

; Distance from the piece. , Pinte 

The following results were obtained with four Medium o i 1690. 
muskets of different lengths. The ball was 1 oz. in ss eaaaridee loyal three trials : pire ; 
weight, and the charge was seven drains of -fine war é Medium of 1 

. powder : 175 “\°4s"a, tel. eee i 300 

: Length of Barrel from Initial» | In this experiment, the ball lost a velocity of 390 feet 
_| the Ball to the Muzzle. | Velocities... in a second, in traversing 150 feet of air; and the ve- 

locity computed from these data is 11 and 12 lbs, avoir« 
Feet. Inches. dupois, even greater than before. 
o i 1037 The following experiments were made in smaller ve« 
1 10 1390 locities. The same barrel, and balls of the same size, 
j : Hes “but less powder, were now used. 

Distance from the piece. Velocity. 

Medium of 7 ,, Abin ty. $i tee Ta five tral piso a 

‘On the mmuicteimids* A Projectiles in a resisting 250 Be eee et {Revue f 950 " . 
“Medium. es ° 

The ball, ‘therefore, in passing through 925 feet of 
, Hrraerto we have covsidered only the state of pro- air, lost a velocity of 230 feet in a ae ans it 
jectiles immediately after they have quitted the mouth — passed through that space in vgths of a second, the ree - 

rn 



nce to the middle velocity will be 2 Ibs, 10 oz. avoir- 
lapois, whereas the theoretical resistance will be only 
ihe of thias 6 | ole OUP 
_ From these experiments, it is manifest, that the 

theory of the resistance of air in slow motions, as esta- 
_blished by Sir Isaac Newton and others, is quite in- 
correct when applied to the rapid motions of military 

_ projectiles. The parabolic theory of gunnery is, there- 
in every respect erroneous. The path of military 

iles is neither a bola, nor approaching to a 
parabola, unless when their velocities are very small ; 
_and instead of their path lying in the same place, it is 
‘in reality doubly incurvated, the ball being frequently 
driven to the right and left of its original direction by 
the action of some force acting obliquely to the pro- 
gressive motion of the body, occasioned no doubt by the 
whirling motion of the shot about its axis. 

In computing the paths of bodies moving rapidly 
“through air, Mr Robins lays down the following 
principles which he has deduced from numerous experi- 
‘ments. 

First, That the resistance varies as the squares of the 
velocities, when the velocities do not exceed 1100 feet 

_ per second ; and that a 12 pound shot, moving with a 
velocity of 25 feet per second, is half an ounce avoir- 
dupois. Hence we shall have its resistance for different 
velocities thus: 

Velocity. Resistance. 

‘25 feet persecond . . 5... . Jon 
160 uF ASF weiss. 6 . 8 02. 

UeSOGe omg indy iunge? phe Yi (agp, 
1000 . . . . * . . . . . 50 b. 

cigs Ree eB he riage Pg 

Second, That if the velocity be greater than 1100 
- ®r 1200* feet per second, then the resistance will be 
 threé times as great as it should have been by a compa- 
rison with the smaller velocities. Thus the 12 lb. shot 
above-mentioned, instead of being resisted by 144 Ibs. 
will now suffer triple that resistance, or 4534 Ibs. 

_ In proceeding to give an account of Mr Robins me- 
thod of com 
the terms which he émploys. 
© 91. The potential random of a projectile is the horizon- 
tal distance to which it would be thrown in a non-re- 
sisting medium, at an angle of 45°. If’ v be the initial 
velocity of the projectile in a second, in feet, then the 

potential random or p= ae ae atwess fe B di
e 

T 
_ the potential random is given. 

2. The potential range is the horizontal distance to 
which the projectile would be thrown at any angle dif- 
ferent from 45°. 
~ $. The «erual range is the horizontal distance to 
which the projectile is actually thrown. 

- In computing the effects of resistance, he assigns a cer- 
_tain quantity F, adapted to the resistance of the particu. 
lar projectile | This quantity F expressed in yards, in 
iron shells, or bullets, is d ~ 300 when d is the bullet’s 
diameter in inches. When the bullet has a different 

fie gravity from iron, then F must be increased or 
iminished in the ratio of the specific gravities. Mr 

Robins then gives the three following, propositions, 
which are suited to velocities below 1100 or 1200 feet 
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lication of the principle to great- 

’ er tte corallety'te Phe in oaede 

Prop, I. nag 

To determine the potential range, and consequently : 
the potential random and initial velocity of a given 
shell or bullet, when its actual range is given, and when 
its elevation does not exceed 8° or 10°. 

Enter the following Table with the quotient arisi 
from dividing theactual range by F, and the correspond 
ing number in the 2d column, multiplied by F, will 
be the potential range required ; and as the at 
different elevations are proportional to the sines of 
twice the angle of elevation, (see Chap. 1. p. 574. col. 

in arecond, The: 
er velocities will be sh Pesce 

2.) the range at 45°, the potertial random is also given. 
Then, as the velocity is chat which is due to a height 
equal to one half of the potential random, (See p. 
574.) the initial velocity is likewise given, us we 

t 

haveo= SAP . 
2 

wi] Be e Su Ps « 
! bs 288 | Fs q as bs g € 

1| 321 al Hl 24| aa 
[-] — 

2s BR | € 3 £5 z 
£5| S25 |23| 6a5 |45| 623 

“| 0.01} 0.0100 1.55) 2.7890 || 3.3 | 13.8258 
0.02] 0.0201 | 1.6 | 29413 || 3.95] 14.4105 
0.04) 0.0405 1.65} 3.0994 || 3.4 | 15.0377 
0.06} 0.0612 1.7 8.2635 || 3.45) 15.6814 
0.08 | 0.0822 1.75) 3.4338 || 3.5 | 16.3517 
0.1 | 0.1034 1.8 $.6107 || $.55| 17.0497 
0.12} 0.1249 1.85] 3.7944 || 3.6 | 17.7768 
0.14) 0.1468 1.9 3.9851 | 365| 18.5341 
0.15] 0.1578 1.95} 4.1833 || 3.7 | 19.8229 
0.2 | 02140 | 2. | 4.3890 | 3.75} 20.1446 
0.25 | -0:2722 2.05| 4.6028 | 3.8 | 21.0006 
0.3 | 0.3824 21 4.8249 | 3.85] 21.8925 
0.35 | 0.3947 2.15| 5.0557 || 3.9 | 22.8218 
04°) 0.4591 22 5.2955 || 3.95) 23.7901 
0.45| 0.5258 2:25) 5.5446 | 4.0 | 24.7991 
0.5 | 0.5949 2.3 5.8036 |} 4.05] 25.8506 
0.55| 0.6664 235| 6.0728 | 4.1 | 26.9465 
0.6 | 0.7404 | 24 |. 6.3526 | 4,15] 28.0887 
0.65} 0.8170 | 2.45) 6.6435 } 4.2 | 29.2792 
0.7 | 0.8964 | 2.5 6.9460 | 4.25| 30.5202 
0.75| 09787 | 2.55) 7.2605 || 4.3 | 31.8138 
0.8 1.0638 2.6 7.5875 || 4.35) 33.1625 
0.85] 1.1521 | 2.65] 7.9276 | 4.4 | 34.5686 
0.9 | 1.2436 2.7 8.2813 | 4.45| 36.0346 
0.95} 1.8383 } 2.75] 8.6492 | 4.5 | 37.5632 
1.0 | 14366 | 2.8 9.0319 || 4.55) 39,1571 
1.05] 1.5984 | 2.85] 9.4800 || 4.6 | 40.8193 
11 1.6439 | 2.9 9.8442 || 4.65) 42.4527 

1.15] 1.7534 | 2.95) 10.2752 || 4.7 | 44.3605 
12 | 1.8669 | 3.0-| 10.7287 || 4.75) 46.2460 
1.25] 1.5845 | 3.05] 11.1904 | 48 | 48.2127 
18 | 2.1066 | 3.1 | 11.6761 | 4.85} 50.2641 
1.35] 2.2332 | 3.15} 12.1816 | 4.9 | 52.4040 
1.4 | 2.8646 3:2 | 12.7078 |} 4.95) 54.6363 
1.45] 2.5008 3.25] 18.2556 || 5.0 | 56.9653 
1.5 | 2.6422 

' * Mr Robins has noticed the remarkable fact, that the velocity at which the projectile begins to follow a new law of resistance, is 
“nearly the seme as the velocity of sound: It follows, however, from Dr Hutton’s experiments, that there is no such saltus from 
the law of the equares of the velocities ; but that the increase of the resistance above this law takes place gradually frem the slows 
€st motion, and never rises so high as to be three times that quantity. 
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The following examples will make this proposition 

easily understood. An 18 pounder, with a five inch 
iron shot, and a‘charge of 2 lb. of powder, ranged 975 
yards, at an elevation of 3° 30’. In this case, F =d 

X 300 = 1500, and ae = 0.65, which gives in the 

2d column of the Table 0.817, consequently 0.817F= 
1225 yards equal the potential range required, which 
increased in the ratio of the radius to the sine of twice 
the angle of elevation, gives 10050, for the potential 
random. The original velocity is then 

war P= 984 feet in 1”, where p is the po- o.= 

tential random, or 10050 yards, or 30150 feet. 
{n order to find the actual range from the potential 

range at a small angle, enter the second column of the 
Table with the quotient of the ntial range divided 
by its correspondent F, there will be found opposite to 
it in the first column, a number which, multiplied by 
F, will give the actual range required. ’ 

If the potential random deduced from the potential 
range exceeds 13,000 yards, then it ought to be correct- 
ed for the treble resistance already mentioned. In 
order to find the correct potential random, take a 4th 
continued proportional to 130,000, and the potential 
random is found by this proposition ; and this 4th pro- 
portional is the potential random, corrected for the 
treble resistance. In like manner, when the true po- 

’ tential random is given greater than 13,000 yards, we 
must take two mean proportionals between 15,000 and 
this random, and the first of these proportionals must 
be assumed, instead of the random given in all the ope- 
rations described under this proposition. 

For example, a 24 pounder charged with 12 Ibs. of 
powder, ranged about 2500 yards at an angle of 7° 15’. In 

this case, F is 1700, and a0 = 1.47, opposite which, in 

the 2d column, is 2556, which gives the potential range 
4350 yards, and the potential random 174,000 ; but as 
that is more than 13,000, we must take a 4th continued 
proportional to 13,000 and 17,400, which is $1,000 
yards, the correct potential random required, whence the 
velocity is nearly 1780 feet in a second. 

Prop. II. 

The actual range of a given shell or bullet, at an 
angle not exceeding 45°, being given, to determine its 
potential range at the same angle, and thence its po- 
tential random and original velocity. 

Let A be the angle of elevation, then multiply F by 
chai = and the product will be'E corrected for the 

given angle. Use this corrected value of F instead of 
E in the way described in Prop. I. and the potential 
range will be had, eonsequently the potential random 
and original velocity. 

Thus a mortar charged with 30 Ib. of powder, 
throws a shell 12? inches diameter, and 231 lb. weight, 
to the distance of 3450 yards, or two miles, at an 
elevation of 45°. The value of F corres onding to 
this shell is 122x300, or 3825 yards ; ie as the 
shell is only four-fifths of a solid globe, the true 

y L. 4 

value of F will axe = 8060, which when mul. 

ss 8A. ; tiplied by cos. 4— gives 2544 for F corrected. Now 
the quotient of the potential range divided by E; or 
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pad is 1.884, which when sought in the ‘Ist column Pr 

of the Table gives 2,280, which being iplied | 
corrected F, gives 5600 ards for the Sivonen ae 
required, This is also the potential random, ar the — 
elevation is 45°, and the original velocity of the shell 
will be paler sera Re - + 

In order to fin actual range from the potential 
range, divide corrected F by the potential range ; and 
entering the 2d column of the Table with this quo- 
tient, the number in the Ist column multiplied into cor- 
rected F will be the actual range sought. 

Prop. III. 

The potential random of a given shell or bullet being 
given to determine its actual range at45°. 
Make g=the given potential random divided by F 

corre: apis Soe the shell or bullet. © 
d=the difference between the tabular loga- 

rithms of 25 and of 9, the logarithm 10 
__ being supposed unity, Then the actual 
range sought will be 

d 
3,4F4+-2dF— 10 F when q exceeds 25, and 

. ( 

8,4 F—2 ar F when q is less than 25, 

Tn this solution g may be any number not less than 3, 
nor greater than 2500. oY 

The following Table computed. in this i shews 
the relation between the potential randoms and the ac- 
tual range at 45°, within the limits of the proposition. 

Potential Actual Range —- Potential ~— Actual Range 
Randoms, at 45°, Rardoms. at 459 

cS eee ot 5OF .. 40F 
GE sie Qadak 100- Fins 6. #65 > 
10F . 2.6F 200F . . 51F 
20.F . is 82 F 500F .. .. 588 
30 F . 86F 1000F .. 64F © 
40F .. 38F 2500F . . 70F 

It is singular to observe that so enormous. are the 
effects of a: air’s resistance, that when the potential 
random increases from 3 F to 2600 F, the actual range 
increases only from 14 F to 7F. 

In order to examine the justness of the approxima- 
tions laid down in Prop. II. and III. Mr Robins has cal- 
culated a table of the actual ranges at 45° of'a projectile, 
resisted as the square of its velocity. 1) stay - 

Potential Actual Range — Potential = Actual Range 
Randoms. at 45° Randoms. at 46°, 

1 F . 0963 F 65,(B 860 Bt 
25 F .- 2282 F 7.0 FP. ..s,.:2:287 1By ak 
Pee sy 4203 F 7.5F . 2.300 F 
75 F . ..6868 F $0F . 2.3859 F 
1.0.F .. 78233 F 85 F . 2414 F 
125 F . .g60 F 90F . 2467 F 
15 F 978 F 9.5 F 2.511 F 
1.75 F ..., 1.0838 oF 10.0 F . 2564 F 
2:0 F ... 1179) 110 F .. 2.654F) 5 
25 F.. 1349 F 13.0 F . 2.804 F 
3.0 F. . 1495 F 150 F . 2.937 F 
$5 F.. 1694 F 200 F . 8196 F 
40 F. 1.788 F 250 F . 3.396F ~ 
4.5 F . 1.840 F 30.0 F . 3,557 F 
5.0 F . 1930 F 400F . 3.809 F° 
55 F. 2015 500 F . 3,998 F 
60 F . 2097 F 



This Table was computed by methods different from 
es these hitherto described, and ‘is iently correct to 
serve as a standard with which the results of the other 

imme ay Be compared. 

; The following Table contains the c rison of the 
son actual ial randoms, from trials made by Antoni 

tua! on the s of the Po, in June 1764, the barometer 
‘standing at 29 inches. 

A ae 3 
> ~ 

ae oe Hi 
33 Elevation. Yards! Yards.| 

b* 
_carabine, bullets axe 901/1990 

pa 2th ofanoz. {i , ori ata - oa 

7°.15 | 948) 78 
[Musket, the bullet  }, 179614 15° |1805)15690 

weighing 1 oz. 24°.20 |1335/2358 
. 45° (1181/3138 

aes 15° |1433/17897) 
ree } 1855 } 220 1753126734 
ayy yor 45° |1629/35794 

{watt | ret md 1770 {is [1699|16307| 
pi Balls weighing 

Ar uceaual 3 l2068| 4 15°" | |1630/29268) 
4 84 oz. balls. 

In order to determine experimentally the curve de- 
of scribed by projectiles, Antoni recommends the follow- 
the ing method. Choose a piece of ground on which the 

wescri- guns may be. placed at the different heights, A, C; D, E, 
pe and fire some rounds from A, the position and char 

of the gun remaining always the same. Having mark- 
2 ed the first graze of the shot at I, fire from C, D, F, 
‘XVI. with the same elevation, direction, and charge, and 

mark the aye at L, B, and Q. The perpendiculars 
IH, LK, BM, and QF, will be the abscisse of the curve 

ribed by the shot and horizontal lines; AH, CK, 
DM, and EF, will be the corresponding ordinates, 
from which the curve may be deduced, or traced me- 

y. 
; e same result may be obtained by firing the 
from different points of a horizontal Giienngainad the 
face of a mountain. 

. 

CHAP. Vi. 

Mr Robins’ Practical Maxims relative to the Effects and 
- Management of Artillery, the Flight) Shot and 

, Mazim I. 

._ In sny piece of artillery whatever, the greater quan- 
ity of powder it is charged with, the ter will be 
ae scheiay of the bullet. Pie 

. Maxim Il. 

"If two pieces of the same bore, but of different lengths, 
are fired with the same charge of powder, the longer 
will impel the bullet with a greater celerity than the 

Mazim TI. 

If two. pieces of artillery, different in weight, and 
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formed of different metals, have their 

ual bores and equal ; then, with hke char, 
of powder and like bullets, will each of them dis- 
charge their shot with nearly the same celerity. 

Maxim IV. 

The r of pieces at a given elevation, are no 
measures of the velocity of the shot ; for the same piece 
fired successively, at an invariable elevation with the 
powder, bullet, and every other circumstance as nearly 
the same as possible, willrange to very differentdistances. 

Mazin V. 

The greatest part of that uncertainty in the ran 
of pieces, which is described in the preceding seated, 
can only arise from the resistance of the air. 

Maxim VI. 

The resistance of the air acts upon projectiles in a 
twofold manner ; for it opposes their motion, and by 
that means continually diminishes their celerity ; and 
it, besides, perpetually diverts them from the regular 
course they would otherwise follow ; whence arises 
those deviations and inflections mentioned in Maxim XI. 

Maxim VII. 

That action of the air by which it retards the motion 
of peaeriiee, is in mi instarices an immense force ; 
and hence the motion of these resisted bodies. is totally 
different from what has been generally supposed. 

Mazim VII. 

This retarding force of the air acts with different de- 
grees of violence, according as the projectile _moves 
with a greater or lesser velocity ; and the resistances 
observe this law: that to a velocity which is double 
another, the resistance (within certain limits) is four- 
fold, and to a treble velocity ninefold ; and so on. 

Maxim IX. 

But this proportion between the resistances to two 
different velocities does not hold, if one of the velocities 
be less than that of 1200 in a second, and the other 
greater. For in that case the resistance to the gene 
velocity is near three times as much as it would come 
out by a comparison with the smaller, according to the 
law explained in the last maxim. 

Maszim X. 

To the extraordi power exerted by the resist- 
ance of the air, it is owing that when two pieces of dif- 
ferent bores are discharged at the same elevation, the 
piece of the larger bore usually ranges farthest, provi- 
ded they are both fired with fit bullets, and the euss 
tomary allotment of powder. 

Maxim XI. 

of mili jectiles will, at the 
time of their discharge, ison piirlieg motion round 
their axis, by rubbing against the inside of their om 
tive pieces ; and this whirling motion will cause 
to strike the air very diferenty trom what they would 
do, had they no other but ap ive motion. By 
this means it will happen that the resistance of the air 
will not always be directly opposed to their flight ; but 
will frequently act in a line oblique to their course, 
and will force them to deviate from the 
tract they would otherwise describe. And this is the 
true cause of the irregularities described in Maxim IV. 

linders of Prnetiea! 
Maxime. 

Robins’ 
practical 
inaxims, 



584 

Mazim XII. 

From the sudden trebling the quantity of the air’s 
resistance, when the projectile moves swifter than at 
the rate of 1200 feet in a second, (as has been explain- 
ed in Max. IX.) it follows, that whatever be the regu- 
lar range ofa bullet discharged with the last-mention- 
ed velocity, that range will be but little increased, how 
much soever the velocity of the bullet may be still far- 
ther augmented by greater charges of powder. 

Maxim XIII. 

If the same piece of cannon be successively fired at 
an invariable elevation, but with various charges of 
powder, the greatest charge being the whole weight of 
the bullet in powder, and the least not less than the 
fifth of that weight ; then, if the elevation be not less 
than 8° or 10°, it will be found that some of the ranges 
with the least charge will exceed some of those with 
the greatest. 

Maxim XIV. 

If two pieces of cannon, of the same bore but of dif- 
ferent lengths, are successively fired at the same eleva- 
tion, with the same charge of powder, then it will fre- 
quently happen, that some of the ranges with the 
shorter piece will exceed some of those with the longer. 

Maxim XV. ; rt 

In distant cannonadings, the advantages arising from 
long pieces and large charges of powder are but of lit- 
tle moment. 

Maxim XVI. 

In firing against troops with grape-shot, it will be 
found, that charges of powder much less than those ge- 
nerally used are the most advantageous. 

Mazim XVII. 

The principal operation in which large charges of 
powder appear to be more efficacious than small ones, 
are the ruining of parapets, the dismounting of batteries 
covered by stout mortars, or battering in breach ; for in 
all these cases, if the object be but little removed from 
the piece, every increase of velocity will increase the 
penetration of the bullet. 

Mazim XVIII. 

Whatever operations are to be performed by artille- 
ry, the least charges of powcler with which they can be 
effected are always to be preferred. 

Maxim XIX. 

Hence. then, the proper charge of any piece of artil- 
lery, is not that allotment of powder which will com- 
municate the greatest velocity to the bullet, (as most 
practitioners have hitherto maintained,) nor is it to be 
determined by an invariable proportion of its weight to 
the weight of the ball; but, on the contrary, it is 
such a quantity of powder as will produce the least 

velocity necessary for the purpose required ; and in- 
stead of bearing always a fixed ratio to the weight of 
the bullet, it must be different according to the different 
business which is to be performed. 

Maxim XX. 

No field piece ought at any time to be loaded with 
more than %, or the utmost } of the weight of its 

GUNNERY. 
bullet in powder. Nor should the charge of any bat- Px 
tering piece exceed the weight of its bullet. 

, Mati 3 ee 

The depth to which a bullet penetrates in a 

parative velocity than the distance to which it ranges 
when fired at an elevation. For when the velocity of © P 
the bullet is doubled, it penetrates into an uniform sub. ~ 
stance near four times as deep, and with three times 
the velocity near nine times as deep; * so that, with 
different velocities, the penetrations vary in a much 
greater proportion than the velocities themselves, 

Maxim XXII. ; 

Hence then in all contests about the or less 
velocity which a bullet acquires from different quanti- 
ties of powder, or from different lengths of pi or 
different methods of loading ; the most decisive expe- 
riment is to try the penetration of the bullet into some 
uniform substance, placed at a small distance from the 
muzzle of the piece; since that bullet which, in re- 
eated trials, penetrates deepest, may be concluded to- 
ve been discharged with the test celerity. 
For farther information on the subject of ae 

see Tartaglia’s Colloquies concerning the Art of shooti 
in great and small Pieces of Artillery, translated oe. 
eas, Lond. 1588. Collado’s Practica Manuale D’ Ar- 
tiglieria, Venice, 1586. Bourne’s Art of shooting in 
are Ordnance, 1693. Eldred’s Gunner’s Glasse, 1646. 

alileo’s Discursus et Demonstrationes Mathematice, - 
1638. Anderson on the genuine Use and Effects of 
the Gun, 1674. Blondel, L’ Art de jetter les Bombes. 
Greave’s on the Force of Guns, in the Phil. Trans. 
1685, vol. xv. p. 1090. Halley, Pail. Trans. 1686, 
vol. xvi. p. 3; 1695, vol. xix. p. 68. Newton’s Prin- 
cipia. John Bernoulli, Mem. Acad. Par. 1711; and 
4 Lips. 1713. Brook Taylor, Phil. Trans. 1726, 
vol. xxxiv. Keill, Journal Literaire de la Haye, 1719, 

. 151. D. Bernoulli, Comment. Petrop. vol. iv. p. 136. 
ariotte on the Recoil of Fire Arms, in the Mem. Acad. 

Par. vol. i. p. 233. Cassini on the Recoil, Id. 1708. 
Cassini on the Effect of different Charges, Id. 1707. 
Guisnée on the Galilean Theory, Id. 1707. Ressons, 
Id. 1716, p.79; and 1719 and 1720. Maupertuis, Id. 
1731, p. 297. Jurin. Phil. Trans. 1742, p. 172: St 
Remy’s Memoirs iba , vol. i. p. 69. © n 
New Principles of nerd d, translated by Euler, and 
retranslated into Englis by Brown. ler, Mem. 
Acad. Berlin, 1753, p. 34. rafft, Acta Pet 
iv. i. 154, ii, 175. Leutmann, Comment. Petrop. iv. 
p. 265. Deidier, Mem. Acad. 1741. D’Arey, Mem. 
Acad. 1751, p.45. D'Arcy, Essais sur la Theorie de 
L Artillerie, 1760. Borda, Mem. Acad. 1769, p. 116. 
Montalembert, Mem. Acad. 1755, p. 463; Id. 1759, & 
358. Lambert, Mem. Acad. Berl. 1765, p. 102; Id. 
1778, p. 34. Cassali, Comment, Bonon, vol. v.11. Bers 
noulli, Mem. Acad. Berl. 1781, 347. Sulzer, Mem. 
Acad. Berl. 1755. Tempelhoff, Mem. Acad. Berl. 1788, 
p. 216. Moreau, Journal Polytechnique, vol. iv. xi. 
204. Devalliere, Mem. Acad.'Par. 1772. Mattei, see 
Antoni’s Work. Butet, see Antoni's Treatise on Pow- 
der, and on Fire Arms, translated by Thomson. Hut~ 
ton, Phil. Trans. 1778, and Tracts vol. ii. iii, Rum- 
ford, Phil. Trans. 1781, p. 229; Id. 1797, p. 222. 
Franceur, Mecanique. Grobert, Journal des Mines, 1804, 
No. 92. or Tilloch’s Phil. Magazine, vol. xxii, p. 220. 
Glenie’s History of Gunnery. 

* Dr Hutton bas found that the penetrations are in a much lower proportion. 

votid 
substance is a much more definite criterion of its com= 



x. GUNPOWDER, is @ coi ‘nitre, sulphur, 
and charcoal. The chemical action which these few ele- 
‘mentary bodies exert on each other, has many times de- 

- termined the fate of nations... More human beings have 
‘ victims to its than at t exist 
the face of the globe, and it is now considered as the 

‘most effective agent in modern warfare. 
yof . The history of this surprising substance is clouded 

* with much ity, and this we deem sufficient for 
‘not entering mi y into this branch of our subject. 
. Polydore Virgil, and Thevet, attribute the discovery 
of gunpowder to a monk named Constantine Anelzen, 
‘who was a chemist of some celebrity in his time. Others 
assert, with much probability, that it was discoyered by 
Bartholdus Schwartz, about the year 1320. 
_ The Venetians are said to have used gunpowder du- 
ring a war with the Genoese, in the year 1330. In 
1346, cannon and gunpowder were used at the battle 
‘of Cressy ; and about the same time at the siege of Ca~ 

Long before any of these periods, gunpowder is said 
to have been discovered by Roger eons: ‘Ina work 
written by him in 1280, he:points out the composition 
of gunpowder ; and was ‘so much aware of ‘its impor- 
tance, as to recommend its explosive powers as the means 
of destroying armies. 
» The Chinese, and probably other nations of the East, 
-with whom most of the arts have originated, to 
‘have been acquainted with a variety of these explosive 
compounds long before they were known: to Europe. 
It: almost iteponaitcy that, in countries where 
nitre is found in the soil, the commonest people should 
have been ignorant of the action between carbon and 

’ -nitre. If sulphur’ were not present, still the effects 
-would be a - un - 
. The —— npowder is divided into three 
——— aremanneh na The choice and purifica- 

_.» tion of the materials; 2d, The adjustment of the pro- 
— by which a maximum of explosive power may 

ny cok mn ; and 3d, The incorporation of the mate- 
-rials, which is a mechanicalprocess not of less impor- 
tance than the other d tahini Arttizevti Y 

dof Inthe choice of nitre, no rule is so important as the 
ing the form and size of the crystals. It is necessary first to ex- 

» »amine whether the nitre affords any foreign matter dif- 
ferent from nitric acid and potash.’ It sometimes contains 
nitrate or muriate of lime, magnesia, and perhaps muri- 
ate of potash. First dissolve a small portion of the ni- 
tre, and filtre the solution. Toa little of this, add a 
few drops of a solution of sulphate of silver. If a blu- 
ish white precipitate falls down, which turns darker co- 
-loured by exposure to the light, then the nitre contains 
-muriatie acid, combined with some of the bases above 
imentioned; namely, lime, magnesia, ——_ and pro- 
-bably soda. Take another portion of the solution of 
/nitre, and drop into it a solution of oxalate of ammonia. 
If a white ipitate falls down, it shows the — 
eof lime... To 2 third portion of the solution add a little 
“pure animonia, then if'any precipitate is found the nitre 
. contains magnesia, 
|. In particular experiments, the tests above mentioned 
-might be used to separate the foreign matter; but for 
general use, this would be too expensive ; and the only 

“ icable method of purifying nitre, is by frequent so- 
_ lution, evaporation, and careful crystallization... When 
the crystals are transparent, clear, and well formed into 

-dlistinct prisms, the nitre may be looked upon as pure. 
Its well to test it after every fresh crystallization, to 
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know when ‘it may ‘be relied upon. If nitre should Gunpowder. 
contain any alkaline sulphate, the test for this substance —v—— 
will be a solution of nitrate of barytes. If a precipi- 
tate is ye pin add more of the same substance care- 
fully till no more is precipitated. By this means the 
ues the alkali becomes a nitrate, which is nitre. 

he French method of purifying nitre for the manu. French me- 
facture of gunpowder is very silaple; and has been prac- 
tised with success, The nitrate or muriate of line, or ree. 
the same acids with magnesia and even common salt, 
are more easily soluble in cold water than the nitre it- 
self ; but sea the earthy salts, which are most 
injurious, is property presents an means of 
separating them donates nitre, rer 
~ The French, for this pu , first coarsely pound 
the crude nitre, and put it into a copper, adding to it 
20 per cent. of cold rain water. The mixture is then 
stirred, and’ allowed to remain for 6 or 7 hours. The 
liquid part is now drained off, and 10 per cent. more 
water added, which, after stirring as before, is allowed 
to remain one hour, and then drained off as formerly. 
Lastly, 5 per cent. of water is to be added, and drained 
off as before, leaving the whole to drain completely. 
By this means the deliquescent salts are carried off, and 
also a portion of nitre, which may afterwards be sepa-~ 
rated for common-purposes. 

The drained mass is now to be dissolved, by adding 
to it 50 per cent. of pure water at 212°. This solution 
is next to be placed in shallow leaden vessels in a cool 
place; in order to allow the nitre to crystallize, which 
very soon takes place. During the crystallization the 
solution is an ang agitated, to prevent the crystals 
from being too large. It is an object to have the prisms 
not thicker than needles, in order to promote their 
more speedy desiccation, previous to its being reduced 
to powder, for mixing with the sulphur and charcoal. 
As the crystals are deposited, they are removed into 
baskets to drain. “They are ultimately placed in wicker 
wooden vats with double bottoms, the superior bottom 
being grimy, so as to allow the water to drain 
through into the cavity below. This nitre is deemed 
sufficiently pure for making gunpowder. ; 

The choice of the sulphur for making gunpowder, is yfethod of 
easy to those who are experienced. It should be of a choosing the 
lively yellow colour, Its specific gravity should not sulphur. 
be great. It should appear porous, but not shining. 
When a bit of it is burned upon a piece of clean glass 
or porcelain, it should leave no residuum. 

If it does not answer these characters, it should be 
melted at a low heat, and skimmed from time to time. 
If this is not sufficient, it should be sublimed at the 
lowest possible heat. The mom se which is extracted 
from pyrites, is never sufficiently pure for this purpose. 
That from Italy and Sicily, which is naturally sublimed 
by the heat of volcanoes, is the most pure. 

In the choice of charcoal, it was once deemed an ob- yf eho. of 
ject even to make use of peculiar kinds of wood; but ‘choosing the 
now any kind of wood properly charred is employed. charcvs!. 
The charcoal which is formed during the distillation of 
the pyrolignic acid, is now generally preferred. 
a pointed out the proper materials, it will now 

be necessary to shew the manner of intimately mixing 
them gether for certainly we cannot with propriety 
call gunpowder a compound. Since that sort of con- 
tiguity essential to their readily exploding, depends 
upon mechanical and not chemical union, it will not be 
wondered that gunpowder should differ so much in its 
qualities even with the best proportions. All the ex- 

4A: 
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Gunpowder. plosive chemical compounds, such .as fulminating gold 

it pas silver, are fer Lac in their effects, because their 

formation is the result of chemical union. nt Neve 

The first business in preparing gunpowder, jis) to 

nd the materials, and pass them: through fine’ sieves. 

‘Then for 100 pounds of powder, weigh 75'4 nitre, 11.8 

sulphur, and 12.8 charcoal. These powders are, to be 

intimately mingled, till the mass. assumes a uniform 

colour ; that is, till no specks of yellow, white, or black 

appear ; for the nitre, after its crystals have been dried 

and powdered, becomes’ as white as flour, Water is 

now to be added, and the mass agitated till it assumes 
the form of a stiff but kneadable paste. In this state, 
it has been formerly kneaded or beaten: in mills, called 
turning mills. This apparatus consists of large mor- 
tars, with pistols or stampers of lignum vite. These 
are still worked in some manufactories, but in the works 

of government they are laid aside, on account of the 
danger arising from the heat of percussion. The ma- 
chine substituted for this seems much better. It con- 
sists of a large stone in the form: of a grindstone, which 
is made to roll upon its edge in the circumference of a 
circle. A vertical shaft turns in the centre of the cir- 
cle. A horizontal shaft works in the centre of the 
stone, the height of which is equal to the radius of the 
circle, in the periphery of which the stone is to roll, 
the éend-of this horizontal shaft being fastened into the 
vertical shaft. It will be evident that 'when the latter 
turns round, the rolling stone will go round just. as a 
cart wheel is. carried round by drawing the cart: for- 
ward, . The edge is a little rounded on‘the face, and 
works in a circular bed or trough, containing the paste 
to be worked or kneaded. The stone now goes round 
upon the paste, squeezing it flat. The point of con- 
tact is constantly preceded by a scraper, which goes 
round with the stone, and which constantly turns’ the 
paste, previously flattened, into the track of the stone, so 

Method of 
combining 
the mate- 
tials. 

Process of 
working the 
paste. 

that a new surface is always presented to its action. - 
The size of this apparatus is sufficient to work from: 50 
to 60 pounds at orice. It is driven by a steam engine, 
a water wheel, or by horses. 

The paste being sufficiently worked, which cannot be 
too much, is now sent to the corning house, where a se- 
parate mill is used for forming the paste into corns or 
grains. { 

Method of . J his process'is performed im sieves with parchment 
granulating bottoms, perforated with holes, These sieves are pla- 
the powder. ced upon a revolving horizontal plane. The paste, in 

a certain state of dryness, is put into the sieves, and a 
om of lignum vite in the shape of an oblate spheroid 

id upon it. A rotatory motion is given to the sphe- 
roid at the time the sieves are revolving. This forces 
the paste in small grains through the holes in the parch- 
ment, which is received below. 

The granulated matter consists of particles of very dif- 
ferent sizes, and some reduced to dust. These are pas- 
sed through wire sieves of different sizes} to give the 
different sized grains in which it is sold! Those which 
pass through the finest sieve, and which are called dust, 
are made up into paste, and worked over again. 

The proper grains are next to be glazed or polished. 
This is performed in a very expeditious manner, by put- 
ting the grains into a revolving cylinder, working like 
a barrel churn. This vessel should not be more than 
half full at once. The grains, by rubbing one against 
another, become smooth, and approach a spherical form. 

The next operation, which has been attended with the 
greatest danger, is the drying. This has generally been 
effected by placing the powder upon shelves on three 

Operation of 
polishing. 

Of drying. 
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‘preservin. gunpowder, using b:; of) 
rem ns w darn wre 

first who has examined ; ; 

-very properly conceived that its power consisted in the gunpow 
-evolution ‘of an abundance of some elastic fluid libera- 

the heat attendant on the explosion. Having convinced 
-himself that a permanently elastic fluid was generated 
-during the explosion of gunpowder, his next business g 

-weight of the powder. For this purpose, he exhausted Mr Rok 
-the receiver of an air-pump, the capacity. of which was 

sides of a small room; onthe other side of which is) an. 
iron stove; the fire being fed from the back of the wall. 
-When we;recollect that'the — itself is frequently hot 
enough: to explode gunpowder, it is’ surpri: ising that 
more aval ec rh ur bee adopted Steam ) 
pears:to be the:most proper agent to ; ; d 
only for the sakeof avoiding danger, but, it) 1s better 
calculated tovdry the powder a y without © © 
any fear of the powder being injured:in«its quality.) It - 
is eal hat pbs dosntie nba cdaiial too quick, or 
with too great a heat; for fear of volatilizing the sul- 
phur. Alithese precautions are -with steam, 
as sulphur only evap ‘at’ 220°! and: steam «would 
not raise it so. high as! 212° ‘without’ pressure. The 
shelves on whieh the powder is laid to dry might: be 
made of cast iron, and hollow. The:inner cavity might 
have a sloping bottom, so that when they steam: cante . 
into it from a boiler below, the water, after condensa- 
tion, might run back into'the:boilers There would, of 
course, be no waste of water, which should be rain. .wa< 
ter. The steam might be formed from afire at arsuffi- 
cient distance, to avoid the risk of any accidenti»'This 
method would. not beless desirable: in: an economical 
point of view... The powder ‘should: be kept on: the 
stove till the time of barrelling, for which the finest 
weather is always preferred. BEE 
A very great i has latel 

« 

i A Y, 

oy 

alcabes 

been made in 
Ins 

These barrels are first made water and 
air tight; and then the lid serews on so as to! exclude 
completely all) communication” with ‘the atmosphere. 
_ has been of the greatest importance, particularly in 

e navy. | j bt 
Having given the direct practical method of forming 

gunpowder, we shall now give some account of its che- 
mical properties, from which alone we can, get at any 
true theory of its effects. foqcammpyely ieee q 

The ingenious Mr Robins appears: to have been’ the chemice 
gunpowder scientifi “He prop 

ted in an instant, and strongly increased in its force by 

was to ascertain what proportion this bore'to-the whole ments 6 

equal to 520 cubic inches. In this he suspended a hot 
iron capable of firing gunpowder, and a mercurial gauge 
to ascertain the force of the air gen‘ On letting 
27 grains of powder fall on the iron, the mercury indi- 
cated an increase of elastic: fluid, which — yas 
inches; and upon repeatin the experiment, 
this result oda lecial The barometer at this time was 
30 inches, so that the quantity of elastic fluid 
was equal to #-th of an-atmosphere. He guesses the 
temperature of the receiver to be such’ as. to -increase 
the volume 3th of the whole. He then calculates: the 
weight of this volume of gas, allowing its specific gra~ 
vity to be the samme’ with common air, to weigh 131 
grains, for every ounce of 437.5 grains of gun) a 
which is 433, or nearly 3, of the whole. 

From determining the specific gravity of er, 
he found that the bulk of the powder tothe volume of 
gas generated, was as 1 to 244, ; 

e next supposes that the heat generated: by the ex- 
plosion of the powder, would have the same effect in 
expanding the generated elastic fluid which a red heat 

4 
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+ would’ ce. Heothen ascertained, by an experi- 
ment, that air was increased in volume by a red heat 
J>times nearly. ‘This would make the volume of the 
der to that of generated ;air (as 1 to 1000 nearly. 

a force which would arise from such an increase of 
> volute, Mr Robins finds adequate to the effect of the 

- in practice; and in a very ample manner agreed 
with his theory. | ’ 
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phurous. acid | would.doubtless be formed, and the Gunpowder. 
smell of it would tbe very perceptible, in the fumes re. "yr" 
sulting from its decomposition; but no smell of this 
kind is perceived in the explosion of ordinary gun- 
ee 

. The following Table contains some of the proportions Proportions 
used by different manufacturers in this and other coun- . bo ingre- 
tries. = 

a eaainded 

+» We have to lament that these experiments were not 
made with more precision. The gases generated. were 
considered by Mr Robins as common air, the specific gra- 
vity of whicliis 1.>/These gases, however, being.a mix- 

+" ture: of: carbonic!acid, carbonic oxide, and azotic gases, 
* ~~ should have: been ‘taken at a :mean not less than 1.25. 

‘There is also some uncertainty ‘about the allowance 
made for the heat of the receiver ; and the-volume was 
not increased by that circumstance so much as\¢th of 
the whole, which he supposes to be the case. ‘The very 
little which was. known of gaseous chemistry sat the 
time Mr Robins made his experiments, does not admit 
of our wondering that no more was established by his 
labours. The constituents. ‘of nitre were then. little 
known ; and therefore the nature of the gases resulting 
from the decomposition of gunpowder could not:be as- 
certained, He-was satisfied with calling the gaseous pro- 
duct air, and supposed it to have only the properties of 
common air. In order'to apply the chemical facts at 
present known to explain the nature of gunpowder, we 
shall com the proportions of ‘the ingredients ‘used 
by different’ manufacturers, with, those «proportions 
which theory would’ point out, in order to: produce a 
maximum effect. ~ ! sd 

An intelligent account of making gunpowder has 
been given by Mr Coleman, of the royal gunpowder 
mills at Waltham Abbey. | (Phil. Mag. vol: ix.) In 
some observations atthe end of the paper, Mr Colernan 
has taken a very proper view of ‘the theory of gunpow- 
der, by giving some calculations relative “to the result- 
ing products. “He has taken into the account the wa- 
ter, which he rates at:4:per cent. \ It has ‘not been ‘as- 
eertained, that water undergoes any change in the de- 
composition of gunpowder ; nor, indeed, is it very pro- 
bable that any such effect takes “place, ‘He has also 
given too little oxygen for sulphurous acid. _ He states 
it’ to be 80 per cent. when it is actually 50.. It appears 
from experiments made in the firing »of gunpowder, 
that very little of ‘the sulphur enters into combination 
with the oxygen, and we believe not after the carbon is 
kindled. The residwum is always very near a complete 
sulphuret of potash ; and the quantity of sulphur ‘used 
in the composition is seldom more than is just sufficient 
to form the sulphuret.. ‘This is rendered highly proba- 
bable, from the fact of gunpowder possessing the same 
strength with: very different \proportions ‘of Sulphur. 
Indeed, M. Chaptal ‘has: made very good \gunpowder 
without sulphur. It is however different in'a mechani- 
eal point of view, and on that: aecount ‘would not an- 
swer in practice, It is‘therefore highly probable, that 
the sulphur does not: form ‘sulphurous: acid) when, the 
explosion takes place; since oxygen seems to unite with 
the carbon alone. The potash, when deserted by oxy- 
gen and the nitrogen, assumes the:form of a fine dust 
of powder, and the sulphur the form of vapour.) ‘These 

combine, forming a sulphuret of potash, which appears 
in white fumes, and adheres ‘to surrounding bodies, 
sf = moment this white efflorescence’ is touched with 

tongue, the exact taste of sulphuret ‘of’ potash is 
perceived. If the carbon were very defective in quan- 

_ tity, and the sulphur in the usual proportion, some sul- 

Varieties of Gunpowder. Nitre, |Charcoal Isulphur, 

-Mr Coleman; of the Royal 
Mills at Waltham Abbey,§ | 7%. | 1510 

Generally-used in France, , | 76 12 12 
War powder of France, . «| 75 12.5, | 12,5 

, Result of experiments by M. "7 14 9 
Chaptaly.e;esece vexenery te , 

Used in China,... 2... +. 75.7.) 144 | 9.9 
Result of Mr Napier’s me- 

thod of approximating the ¢| 80 15 5 
true proportions, ... . 

Average,’ ....- +). 76.45} 13.81} 9.73 
; 

Doubtless all these varieties are very good powder, 
which would not hhave beer’ the case had the charcoal 
been as uncertain in its proportions as the sulphur. 

©) It will be admitted on all hands, ‘that the: best gun- 
powder must ‘result from such materials as:explode 
the quickest, leaving the ‘least possible residuum, ‘and 
affording the greatest possible volume of elastic: fluid. 
Now, if sulphur did, by its combination with oxygen, 
form an elastic fluid, the resulting gas, which is sul- 
phurous acid, is nearly 1.5:times heavier than ‘carbo- 
nic acid, and therefore contributes less force in a given 
weight. It will be found, when -nitre is deflagrated 
with charcoal, that carbonic oxide is formed ‘as'well as 
carbonic acid, which contributes more elastic force than 
the same ‘weight of carbonic acid. 

There-is one good:veason to be given for the use of 
the ‘sulphur, although «it does not contribute to the 
production of any elastic fluid... The carbonic acid 
which is generated, would doubtless combine with the 
potash, ‘fit were not for the presence of the sulphur ; 
and thus so much elastic fluid would be lost. . That this 
is the case, we’ know from:the fact, that carbonate of 
potash is'always formed ‘when nitre is decomposed by 
charcoal alone. ‘This would’ be the case toa certain ex- 
tent with gunpowder made-withont sulphur; some car- 
bonate of potash: would be formed. 

It will appear from these facts and observations, that 
. the 2 ern for gunpowder will»be those in which 
the carbon:willjust:consume the oxygen of the nitte, 
and the sulphur as much’ as will exactly saturate the 

This will be effected .by-an atom each: of nitre - 
and:sulpbur;and three ‘atoms of carbon, or nitre 95.5 ; 
charcoal 16:2; and stdphur «15. These will give*in 
the 100mitre 75.4; of charcoal 11.8 ; and sulphur ‘12.8. 
These proportions with the best inpracticey: The 
bodies which -result from the decompositions of this 
compound, will -be in 126.7 parts, 60 of sulphuret 
potash’; 40.8 of:carbonic acid; 12.9 of carbonic oxide ; 
and 18 of azot, 
The three Jatter are elastic fluids, equal’ to 66.7 out 
of 126.7, ‘or 442 of the whole-nearly.. Mr Robins made 
the gaseous product 4, of the whole. This last num- 
ber, when the specific gravity of the gas is taken 
right, will differ very little from our calculation. 

In the 66.7 by weight, (suppose grains,) we have 
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Carbonic acid . . . . 40.8 = 87 cubic inches 
Carbonic oxide 12.9= 42 

S RPP? PL WH ay 19.1 40.6 . 

Total. 169.6 : 
Now Mr Robins found that 27 grains of powder ge- 

nerated a8 much air’as made +’, of an atmosphere in’a 
space equal to 520 cubic inches. This at the pressure 
of the atmosphere, which was at the time equal to 30 
inches, would make 34.6 cubic inches. ‘The increased 
temperature which the receiver got by the explosion, 
might reduce; this to 30 or 31. We find from our cal- 
culation that 126.7 of gunpowder generates 169.6 cubic 
inches of gas, Then as 126.7: 27:: 169.6 : 35.7 cu- 
bie inches; which is only three cubic inches different 
from, Mr Robins’ experiment.. This might arise from 
his powder not consisting of proper proportions. 

In the present improved state of chemical science, 
when the nature of the bodies constituting gunpowder 
are so well understood, as well as the compounds re- 
sulting from their action-on each other, the proportions 
above given "may be’taker as'the best for practice. The 
charcoal should, ‘in particular, not be less in proportion 
tothe nitre, as the smallest portion less than a whole 
atom would be the same as to leave out the wholeatom, 
in which case there would be no carbonic oxide form- 
ed, . If, for instance, instead of the proportions 95.5 
nitre, 16.2 charcoal, and 15 sulphur, the carbon was 
16, then there would be 4.2 of carbon ‘left in the re« 
siduum, and no carbonic oxide would be formed ; since 
bodies cannot unite but in definite proportions. 

The reason why carbonic oxide is formed during 
the decomposition of nitre by charcoal, will be obvious 
from nitric acid having five atoms of oxygen. Four of 
these unite with two of ¢arbon to form two atoms of 
carbonic acid, while the odd atom of oxygen is com- 
pelled to take another atom of carbon to form carbonic . 
oxide, The writer of this article found the presence of 
the latter substance a fatal objection to getting pure 
carbonic acid by deflagrating nitre with charcoal. 

The goodness of gunpowder is known to those ex- 
perienced in it by its appearance. It: should not be 
strictly black, but of azure grey inclining to red. | The 
grains should appear uniform, both to the eye and to 
the touch. If some rub to powder sooner than others, 
it shows ‘that the mass is not;wellomixed, + 
When it is fired on clean paper, or on a clean board; 

it should not soil it, or leave black spots. The smoke 
arising from it will form a circle: or | ring, more or less 
perfect as the explosion:is more’ or less rapid, and is 
a good test of its strength: 

The best and most certain test of the strength of 
gunpowder is the eprouvetie.. This is a machine in 
which the powder acts against a-weight in order to 
raise it to a given height, The powder in these ma- 
chines, however, acts by a sudden impulse, and not as 
it acts ina gun, which is by gradual pressure durin 
the whole time the charge is passing through the barrel. 
Hence the common powder powers are very imperfect, 
and have been long deemed insufficient. The French 
method of trying powder is more to be depended upon, 
but it is more tedious, and takes up too much time for 
practice. 

Each of the magazines for powder have a small 
mortar, exactly of the same size, and capable of con- 
taining a ball of 73 inches in diameter. The mor- 
tar is elevated to an angle of 45°; and when the pow- 
der is of the required strength, 3 ounces of it is ca- 

* See the Deseription of this Plate at the end of the Volume 
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pable of projecting the ball of the above'size 55 French Gur 
fathoms. Naat hea tet Eablet 
“Mr Robins proposed a much more certain apparatus 

for trying the Taestigtda of powder, which has since been 
executed and reduced to practice by Dr Hutton. | It is 
founded on the principle that the momentum of the °! &™ 
gun and the charge must be equal; or that the force Rows 
the powder, which is equally exerted w both, wi 
generate velocities in-each, which will be inversely as 
their quantities of matter. Thus, if the weight of the: 
charge were 1, that of the gun being 100, then their: 
velocities will be reciprocally as these numbers. For 
this purpose, Dr Hutton’s machine consists of a brass|P&4TE 
cannon of about one inch bore.* » It:is:suspended im CCL 
such,a way, that the arch of its recoil can be easily ascers Fi8: 1%! 
tained. The gun is generally charged with two ounces : 
of powder. The arch of; recoil gives the velocity 
with which it is propelled, and hence the force of a 
given quantity of powder. No: wadding is used in this 
me the powder being merely collected into as 
compact a mass as possible. In these experiments, it 
should always be ascertained whether the whole of the 
pemebenaees . .” Ys lorie yummie 

e strength of powder might be very conveniently 
and correctly ascertained, by: firing a bullet into some 
uniform medium, such as’ sand or clay.» The medium 
may first be tried, by letting a ball fall from a given 
height into it, and observing the depth to which it has 
penetrated. _ Since these depths are the spaces through 
which the ball has to lose motion, which is sup= 
posed to have been uniformly they will there« 
fore be as the squares of their velocities. Hence; 
when the space has been determined by the falling 
body of which the velocity was known ; the first ve- 
locity of the projected body may be determined, the 
space through which it has penetrated ‘known, — 
-_ Since the force of gunpowder is exerted in a manner 
Pe spr an ema air, which is ana- 
ogous to the action of a spring, there appears nothing 
more to be nae ahi the pee of elastic 
fluid set free, and its temperature, to know what is its ve~ 
locity of expansion when no matter has to be moved, 
Mr Robins first ascertained the apery air formed 
by a given quantity of wder, and then supposed 
that this inutic flusd ph re to a heat ent ‘to 
redness, by the explosion of gunpowder. He also found 
by experiment, how much the volume.of'a given bulk 
of air was increased by a red heat. The first produc- 
tion of air gave him. a force of about 244 atmospheres, 
or that the original volume ‘of gunpowder was multi- 
plied by that number... The red heat he found would 
multiply this volume by about 4.1. This gave about 
1000 times for the increase of volume. The force 
of its first action would therefore equal so many atmo-« 
spheres, or 1000 x 15 pounds upon a'square inch, When 
this force begins to move, it decreases with the dilatation; 
and exactly in the same ratio. _Mr Robins not only as- 
certained the velocity given to. the bullet by a given 
weight of powder, but he fired the powder alone, which 
having no weight to move, would expand itself with 
the greatest valeciog He found that, under these cir- 
cumstances, the velocity of expansion was 7000 feet in 
one second, we 

In these experiments, the charge, at a small distance, Prats — 
was fired at a piece of wood, constituting the bob of a ccLxxxrm 

ndulum. This ulum had a ribbon attached to Fig. 12. — 
it, which was slightly held between two surfaces, so 
that when the pendulum vibrated, the length of the 
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Ce hich the mere striking body _ bration, by w was 

=O t sets has an new notions re= 
_-specting er, ing the reasons for its power 

i * ‘Mr Robins insufficient, viz. the gases and the 
at. He attributes the power of the powder. to the 

our of the water it contains, and supposes the heat 
to be the result of friction. His views of the subject have 
not been countenanced by other philosophers, as they 
appear to be con’ to experience. Mr Robins, and 
more recently Mr Coleman, found that powder was the 
strongest in its most dry state, if none of the materials 
were injured, eure it became weakened by the 
sli t quantity of moisture. 
""Ratwithtandng all the caution used in purifyin 
the nitre, all powder has a great tendency to absor 
moisture from the atmosphere. This may goon to a 
considerable extent, without any permanent injury to 
the powder, its power being restored by drying. If, 
however, the water absorbed be sufficient to effect a so- 
lution of nitre, the latter afterwards crystallizes, and 

pears like hoar-frost upon the grains of the powder ;. 
This is called the starting of the saltpetre, when the 
powder is not capable of being restored to its original 
seg by drying ; for the nitre is, to a certain extent, 
d from the other two ingredients. Powder is. 
sometimes so much injured by dampness, as to be of no 
value, except in so far as the nitre can be recovered 
from it by solution. (c.s.) 2 0°. 
GUNPOWDER Piotr. This conspiracy, one of the 

most iniquitous and daring treasons recorded in histo- 
y, was the memorable offspring of religious bigotry. 
rd had its origin in the disappointed zeal of the Catho- 
lics, and has contributed more than any thing to. fix 
upon themselves that very intolerance, of which they 
have given so many and such dreadful examples. 

After the death of Mary, who was regarded as a mar- 
tyr to their, cause, they rested their last hope on the 
y sco protection of her son. Of these they pre- 
tended to have received the most unequivocal assurance ; 
and mere toleration was among the lowest of their an- 
ticipations. James quickly undeceivedgthem; and 

certainly less hostile to their religion than jea- 
lous of the papal supremacy, he shewed a confirmed 
resolution of at all times enforcing against them the 
enactments of the two preceding reigns. . Their sur- 
prise and rage at this conduct were excessive. They 
saw. nothing before them but submission or revenge ; 
and they chose their part. Robert Catesby, a gentle- 
man of ancient family, and whose character in other 
respects suited little with the desperation of a zealot, 
formed the terrible scheme of at once avenging and re-. 
trieving their lost ascendancy. He imparted his 
thoughts to a few zealous Catholics, among whom were 
Piercy, Rookwood, and Sir Everard. Digby. A meet- 
ing was held, to consult what measures would best ac- 
complish their purpose. Piercy, in the true spirit of fa- 
naticism, proposed to assassinate the king, and to be 
himself the instrument ; but Catesby, with deeper pur- 
pose, laid before them a wider plan of vengeance. He 
represented to them the inefficacy and the danger of stri- 
king a single victim, which would but mark out them- 
selves for a more dreadful atonement. He shewed them 
that the whole of their enemies might be struck at once, 
by running a mine below the House of Parliament, and 
when all should be assembled at the opening of the ses- 
sion, blowing them up in one common ruin, and con- 
signing them, as he chose to express himself, “ from 

‘ 
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cord of the arch of yi- flames above to flames below.” The scheme was recei« G 
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ved with enthusiasm. A few more Catholics were ta- “toe 
ken into the plot and, with the others, had their con. “7” 
sciences absolved by the Jesuits ‘Garnet and Tesmond. 
Among these was the famous‘ Guy Fawkes, who had 
been sent fer from Flanders, and was well fitted, by 
his zeal and intrepidity, to take a prominent share in 
this extraordinary enterprize. 
_ The plot being now fully concerted, a house adjoin- 
ing the House of Parliament was hired in Piercy’s name, 
and the operation commenced towards the end of the 
year 1604. Nothing could exceed the industry with 
which it was forwarded. A store of provisions was taken 
in to prevent the necessity of interruption ; and the 
conspirators came armed to the work, determined to 
succeed, or “— in the attempt. 

Between the houses was a partition wall, three yards 
thick. This, after much labour, they succeeded in pier- 
cing ; but just as the work opened to the other side, 
they were alarmed by an unaccountable noise from be- 
low.. Fawkes, who passed himself for Piercy’s valet, 
went out to enquire into the cause, and Jearned, to their 
inexpressible satisfaction, that the sounds they had 
heard proceeded from a coal vault under the House of 
Lords, where coals were at that moment selling off, and 
that the vault mee would be let after the The 
conspirators seized with eagerness the e897 5 
henge up the remainder of the coals,. a ired the 
ar Thirty-six barrels of gunpowder were procured 
m Holland, conveyed into the vault, concealed un< 

der coals and. faggots, and the doors boldly thrown 
open, as if to challenge inspection. 

Matters being thus far in preparation, there remained 
but one obstacle to the completion of the enterprize. 
The Duke of York and the Princess Elizabeth, on ac 
count of their youth, would be absent from parliament, 
and escape destruction. It was resolved, therefore, that 
when the explosion should have done its work, Piercy, 
who, as a gentleman pensioner, had access to the Pa- 
lace, should carry off or assassinate the Duke, while Sir 
E. Digby, having assembled his friends on pretence of 
a hunting match, was to seize the princess, then at 
Lord Harrington’s house in Warwickshire, and proclaim 
her queen. 

Every thing was now arranged for the dreadful is« 
sue, “The ee approached (the 5th of November) ap- 
pointed for the meeting of parliament. The conspira~« 
tors looked forward to a certain triumph, when, fortu- 
nately for the country and for Protestantism, the indis- 
cretion of a Catholic laid open the treason. 

Ten days before the sitting of parliament, Lord Mont- 
eagle, a Catholic, son of Lord Morely, received from a 

m unknown. the following letter. It had been 
put into the hand of his servant, with express injunc~ 
tions to be delivered only to himself. ‘ My Lord, out 
of the love I bear to some of your friends, I have a care 
of your preservation. Therefore I would advise you, 
as you tender your life, to devise some excuse to shift 
off your attendance-at this parliament. For God and 
man have concurred to punish the wickedness of this 
time... And think not slightly of this advertisement ; 
but retire yourself inte your country, where you may 
expect the event in safety. For though there be no ap~ 

ce of any stir, yet I say they will receive a ter« 
rible blow this parliament, and yet they shall not see 
who hurts them. This council is not to be contemned, 
because it may do you good, and can do you no harm. 
For the danger is past as soon as you have burned the 
letter. And I hope God will give you grace to make 
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Neither Monteagle nor Salisbury, ‘to’ 

whom he earried the letter, was inclined to regard it 
—Y~"" seriously. James was the first to penetrate its meaning. 

The words quoted by Salisbury, to prove to him the 
folly or insanity of its author, viz. « the danger is past 
as soon as you have burnt the letter,” James interpreted 
to signify, not that the danger would be when the 
letter was burnt, but that it would ‘pass in a space of 
time as short as the burning of the letter might occupy. 
This, compared with the pRB AG threat of a “*terri- 
ble blow,” the authors ct »which would be oe 
suggested to the king the of gunpowder, It 
ead lebennined sdeintones hs ra pose a ion of all 
the rooms: and vaults below the houses’ of parliament. 
This duty was. performed the day before the meeting 
by the Lord chamberlain, who, besides noticing the 
prodigious pile of fuel, did not fail to observe also the 
dark, intrepid, and suspicious countenance of Fawkes, 
who, still passing himself for Pierey’s servant, loitered 
about the cellar. This being reported to the council, a 
more particular search was deemed advisable. Accord- 
ingly, Sir Thomas Knevet, justice of peace for West- 
minster, went with proper attendants at midnight, and 
seized Fawkes, just as he had completed his’ prepara- 
tions, and was leaving the vault. He was dressed ina 
eloak and boots, and held in his hand a dark lantern. 
Matches being found upon him, and the powder disco= 
vered under the fuel, the’ guilt became apparent, and 
he no longer sought to conceal it. “He broke out in a 
tone of defiance and contempt, expressing in the strong- 
est:manner, his extreme regret that.so many ‘heretics 
had escaped his vengeance, and declaring that he could 
attribute only to the devil the frustration of so good a 
work. He met the council with the same scornful in- 
trepidity, and obstinately refused giving any account of 
his accomplices ; but, after two days solitary confine- 
ment in the Tower, and the rack being just ‘set before 
him, his courage was shaken, and he made a full disclo- 
sure of the treason. Upon the first notice that Fawkes 
was arrested, Catesby, Piercy, and Winter fled hastil 
into Warwickshire, where they joined the party of Sir 
E. Digby. Sir Everard having’ failed in his attempt to 
seize the Princess, was already pressed, and almost be- 
set by the sheriffs. After being driven for some time 
from place to place before their enemies, ‘they made a 
resolute stand at the house of Holback, in Staffordshire; 
but here-part.of their powder having accidentally ex- 
ploded, they were thrown into the utmost confusion, 
the gates were flung open, and the armed multitude 
rushed in upon them from all sides: Catesby and Pier- 
cy; fighting back to back, fell by the same shot ; Winter, 
Digby, and Rookwood, were taken alive, and, with the 
Jesuits Garnet and Oldcorne, suffered by the execu« 
tioner. More were afterwards convicted ; and some 
owed their lives to the clemency of James. i 

Stourton and Mordaunt, two Catholic lords, having 
been absent from parliament, were suspected of conni- 
vance, and fined, the former: in £4000,’ and the latter 
in £ 10,000. The Earl of Northumberland fell under 
the same suspicion. It was discovered; that, as captain 
of the band of Gentlemen Pensioners, ‘he had ‘excused 
his cousin Piercy, upon his admission into that corps, 
from taking the customary oaths. He -was'stri ped of 

employment, imprisoned during the king’s chen and fined in £30,000. ; : 
Such was the issue of this memorable treason,—a 

treason scarcely more memorable for the desperate zeal 
and devoted bigotry of its conductors, than for the mag- 
nitude-of its purpose, and the deep atrocity-of its guilt, 
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It has not the excuse of precipitation 

ed and most 
be traced in the minds of Protestants a jealousy 
prejudice, which, even in these times, yield, with much 
reluctance, to the better views and more tolerant spi- 
rit of enli: ened Christianity. (vy cancer med ted 

. GUNSHOT Wounps. See Surcery, «6 9) 995 
~ GUNTER’S Line. See Arrrumertic, vol. ii: page 
423, 424; and Locarrrumic Scaress) ) 6 
GURNIGHEL, is the name of a:mountain inthe 

canton of Bern, and situated 'to:the north of the chain 
of the Stockhorn, on ‘the confines of the cov of 
Schwartzenbourg, and six: to the south. of 1 
It is princi remarkable for its baths of su f 
waters, which are situated on the north-west. of the 
mountain, at the side of a fine wood of firs, and which 
are accessible to i 

according to M. Morell of Bern, -earbonic acid: gas, 

With hepatic gas... 84 cubie inches 
Pian: peer tsar ang yr eer >. onlay 
Lime: ¢ y6)66) 6 os 2b? 22s), dp igraing el 
Sulphate oflime . . 4. 8} grains. © > 
Sulphate of magnesia‘. 29.) gi-grain. 9 
Sulphate of soda... apy igraimt avr 7 
Tron ue grain. ul a> SSirte Legbrige fig as : 

A second spring, which is called ‘Schwartzbrunlein, 
has a strong sulphurous odour.: It is at first ; very limpid 

decomposed by the air, and becomes but it isorapi 
as white.as It is more powerful than the other 
spring, and { quantities of it are sent in bottles her 
metically: to Berne at the price of about 11 sous. 
The lodging-house is commodious, though by no means 
sumptuous. The of board is about 6 or 7 
French livres per day, From the ‘house therevis a fine 
view over the whole of the:canton which is comprehend- 
ed between'the Jura‘and the mountains of Emmenthal, 
and also of the town and lake of Neufchatel. See Ebel’s 
Manuel, &e. #9) - arity ord > eLomn LAAs 
GUSTAVUS Apotruus, commonly called'the Great, 

King of Sweden, was born at Stockholm in the year 1594, 
He was educated with particular care, instruct- 
ed in all the learning and acco ments which are 
calculated to form a statesman and a hero. His. ‘genius 
was | masinirececenny Sena and he discovered 
an uncommon docility:and desire of acquiring know- 

. In the year 1611, he ascended the throne of 
Sweden, being then only 18; but ‘the vigour of his 
character, and: his various acquirements, compensated 
the disadvantage of his youth ; and the choice which 

shits nthe ei ar sue savetiaibs baie eaater ability to conduct the government of the ki y at 
thie headoafigahdeetaeaipagitoved, von Fetal» sreaweg 

Soon “after shis' accession, he “was involved in war 
with the» Danes, the: mera ee yore from 
which he extricated himself with great valour and pru- 
dence ; ‘having increased his ‘dominions by 
the acquisition of Livonia, which he wrested from ‘the 
two last mentioned powers. In the year 1630, he was 
invited by the German Protestants to join the league 
against the Emperor; and. by his powerful assistance, 

Though | t 

undertaken perhaps in. the freshness of imagined in+ — 
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took leave of them:im adiscourse, in whi 
_— ed, at le 

; and having caused them to do hom. 
ughter Christina, then only four years old, 

es — 4 he explain- 
ngth, the motives that prom ie enterprize 

he was about to undertake.» ape eat 
In the month of June 1630, Gustavus landed on the 
a Boe Pomerania, with an nie of 15,000 men. At 

x _ his‘ operations were. greatly impeded by the jea- 
lousy dadvtiened that reigned among the Protestant 
Princes of Germany, who -seemed to be actuated ra- 
ther by their own selfish interests, than by any en- 
larged view to the general good. However, he-soon 
expelled ravens troops from Pomerania, and foreed 
the Elector of Brandenburg to embrace _his true inte 
rest, by affording every ea to the enterprize of the 
‘Swedes. The King then resolved to hasten to the re- 
lief: of Magdeburg, which was besieged by the) im- 
a ‘Count Tilly); but his views were 

ted -by the strange, conduct of the Elector of 
Saxony, who refused to permit him to pass the Elbe ; 
and he hadthe mortification to receive intelligence of 
the fall of that important fortress, accompanied with 
circumstances of atrocity, which have- stamped inde- 
lible infamy on the name of Tilly. The haughty and 
cruel conduct of the imperial commander soon brought 
the Elector of Saxony toa sense of his situation and 
true interest; and having joitied his forces to those of 
the King of Sweden, they ‘encountered the enemy un- 
der Tilly, at Breitenstein, near ‘Leipsic, on the 7th of 
September 1631. A. battle ensued; which terminated 
in the total discomfiture and rout of the Imperialists, 
The victorious King now, advanced along the Maine, 
as far.as the Rhine; foreed: the city of Mentz to capi- 
tulate ; drove the Spaniards out of Germany, and freed 
the Palatinate. He then turned his arms against Ba- 
varia ; and Tilly, who endeavoured to dispute with him 
the passage of the Lech, was again defeated, and pe- 
rished in the attempt. 

His loss was supplied by Wallenstein, who was now 
placed at the head of the imperial armies; and. com- 
menced his operations by driving the Saxons, out of 
Bohemia. Meanwhile Gustavus, pursuing his victori- 
‘ous career, had advanced into the heart of Bavaria; and 
made himself master of Munich. As he approached the 
Austrian dominions, Wallenstein hastened to. their re- 
lief, and compelled the king to retire. The two armies 
met at Nuremberg, and formed entrenched camps op- 
‘posite to each other, where they. remained inactive du- 

two months. It was the policy of Wallenstein to 
avoid a battle, in hopes that the Swedish army would 
‘be weakeried by famine and disease. At length the 
latter made a vigorous attempt' to storm the entrench- 
ments of the Imperialists ; but, for the first time since 
‘their landing in Germany, they received a severe check ; 
and, ‘after a fruitless exhibition of valour, Gustavus 
‘found himself compelled to retire, the whole of the 
neighbouring country being completely exhausted of 
provisions: He was followed into Saxony by Wallen- 

_ stein; and the two armies again met at the village of 
n, near Weissenfels. Here a sanguinary battle 

~ took place on the 6th of November 16532, which was 
‘fought with great skill, and with the most obstinate 

‘e, on both sides. The intrepidity and discipline 
_ of the Swedes, however, at length prevailed, and the 

- Imperialists were‘driven from the field. But the vic- 
tory was dearly purchased. Besides a great loss of 
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men, the conquerors had to lament the death of their Gustavus 
adored king, who was killed by a musket shot while Adolphus 
gallantly amas 2 on his cavalry to a charge against the } 
roken ranks of the enemy. After the battle, his body Gusera 

was, found. lying near a large stone, which, in comme. ee 
moration of this circumstance, was called the Schweden- 
stein, (Swede stone,) and which still indicates the spot 
where the great vindicator of the religious liberties of 
Germany terminated his victorious career. Thus fell 
Gustavus Adolphus, in the thirty-eighth year of his 
age. The ball which inflicted the mortal wound en- 
tered his:back, and passed through his body. This 
circumstance, among others, excited a suspicion of 
treachery ; and the Duke of Saxe-Lawenburgh, one of 
his’ generals, who immediately afterwards left the Swe- 
dish service, has been expressly pointed out by some 
historians. as_ the) assassin of his royal commander. 
There is, however, no positive evidence of his guilt, 
and. the fact is to this day doubtful. 

Gustavus left behind him the character of a good 
Christian, agreat king, a prudent statesman, and a con- 
summate general. Amidst the operations of war, he 
did not neglect the cultivation of the sciences. He en- 
riched the university of Upsal, established a royal aca- 
demy, at Abo, and founded an university at Dorp in 
Livonia. Before his time, there were no regular troops 
in Sweden; but he formed and executed the project of 
having 80,000 men, constantly well armed, clothed, and 
dicighned: He was acknowledged to be the greatest 
captain of his time, and the bravest soldier in his army; 
and. the military art is indebted to his:genius for seve- 
ral great improvements. He formed his, cavalry into 
smaller subdivisions, which enabled them to move with 
greater ease and rapidity ; his order of battle was com- 
posed of two lines, (instead of one, according to the 
usual practice,) in order that the second might advance, 
in the event of the first being broken; and he was the 
first who demonstrated, in modern times, the im 
ance of a well-disciplined infantry, in the field. His 
own army was a perfect pattern of good order. The 
morals of his soldiers were to him an object of equal 
attention with their courage and military discipline. 
Temperance was commanded as a duty by the Swedish 
laws of war; excesses of every kind were severely pu- 
nished ; and every regiment mustered, morning and 
evening, around its chaplain, to perform their devotions 
in the open air; the king himself being always present 
upon those occasions, He endured .all the hardships 
and privations of war with the meanest of his army ; 
and never spared his —— in the hour of danger. 

He not only extended his dominions, and raised the 
reputation of Sweden abroad, but also turned his atten- 
tion to the constitution of his country, which he would 
probably have improved had he lived to return into his 
own kingdom. By his regulations, however, the suc- 
cession to the crown, which had been previously limit- 
ed to the male line, devolved upon his daughter Chris- 
tina, who was only six years old at the: period of her 
father’s death. See Harte’s Life of Gustavus Adolphus; 
Schiller’s History of the Thirty Years War; and the 
Gen. Biog, Dict. (#) 
GUSTAVUS I. and III. See Swepen. 
GUTTA Serena. See Surcery. 
GUTTEMBERG. See Pariytine. y 
GUZERAT, or Gusrat, a large province in Hin- 

dostan, situated principally between the 21st and 24th 
degrees of North Latitude, is about $20 miles in 
length, and 180 at its average breadth. Its south- 
west portion approaches the form of a peninsula, 
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Guzerat. lying between the gulfs of Cutch and Cambay ; but 

History. 

Aspect. 

‘the’ province*of Cutch on the west, Malwah and Khan- 

» of these again into districts or pergunnas, 

t stretches’ far inland towards the north-east, having 

desh on the east, Aurungabad on the south, and Agi- 
mere or Ajimeer on the north. | It‘! was one of the 11 
soubahs, * into which Akbar divided Hindostan; and 
is understood to have, at that time, extended south- 
ward as far as Damaun. It contained nine circars, 
namely, Guzerat proper, or Ahmedabad; Putten; Na- 
dowt; Behrodeh, or Baroda; Behroatch, or Baroche ; 
Chumpaneer; Kodehra; and Sorat. ‘These were sub- 
divided into 198 pergunnas, of which thirteen ¢on- 
tained sea ports. ‘The whole Soubah furnished 67,375 
cavalry, and 8900 infantry ; and, in the reign of Au- 
rungzebe, the amount of its revenue was equivalent 
to £1,800,000 sterling. 

Guzerat ‘was subdued in 975 by the Afghans or Pa- 
tans, a hardy race, from the mountainous regions be- 
tween Persia and Hindostan, who established the ex- 
tensive empire of Ghizni, and maintained their autho- 
rity till the end of the thirteenth century, when the 
Moguls commenced their ravages. In the fifteenth 
century, it was governed as an independent kingdom, 
by a dynasty of Rajpoot princes, who had adopted the 
Mahommedan religion, and removed the seat of go- 
vernment from the ancient capital Nehrwallah to Ah- 
medabad. In 1572, it was reduced by the emperor 
Akbar ; and was, at that period, in a flourishing state 

| as a maritime and commercial country. In the begin- 
ning of the 18th century, after the death of Aurung- 
zebe, many of the more distant provinces renounced 
their allegiance to the Mogul emperor ; and the gover- 
nor of Ahmedabad and Cambay following these. ex- 
amples, assumed the sovereignty of that part of Guze- 
rat. About the middle of the 18th century, it was 
conquered by the Mahrattas under Ragonauth Row ; 
and its nabob Mohman Khan, took refuge in Cambay, 
where he held a small territory subject to the payment 
of an annual tribute to the Mahrattas. The capital was 
taken from the Mahrattas by general Goddard in 1779; 
but for political reasons was ceded to Futty Singh, a 
Hindoo chieftain, and at the end of ‘the war in 1783 
was restored to the Mahratta government. ‘The more 
civilized and cultivated districts are at present posses- 
sed by the East India Company, the Guicowar and the 
Peishwa. The territories of the Company comprehend 
a considerable extent of country on both sides of the 
Gulf of Cambay ; and include the populous cities’ of 
Surat, Baroche, Cambay, and Gogo. The sea-coast, 
from the Gulf of Cambay to the river Indus, is occu- 
pied by different independent chiefs, who are generally 
addicted to piracy, and are kept only in awe by the naval 
superiority of the British. The northern, western, and 
even central quarters of the provinee, have been but 
recently explored, and are overrun, or rather occupied, 
by numerous tribes of armed banditti, who are thieves 
not so much by profession as by nation. 

The province of Guzerat, in its general aspect, is flat 
and unvaried. In many places, not the smallest stone 
is to be seen ; and there is scarcely a rising ground in 
the whole district to the west of Powagur, the name of 
the mountain by which it is separated from the interi- 
or of Hindostan. . It is more hilly. towards the eastern 
frontier, and much covered with jungle. Much of the 
more level’tracts is either an arid sandy country, or a 
saline swamp of a singular description, which, even 

* Akbar divided Hindostan into eleven soubahs, 
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‘face is apparently smooth to 

when dried up, 
ctive. 

eon tied. epepitdaediiehsashen 
sected by ravines, of contains e extent and depth, 
which in the rainy season are filled with rapid torrents, 
and cannot be crossed without the assistance of rafts or 
boats. 

r, asteep and rocky height, ing the Table 
Land of the Cape of Good Hope, but a seri more 
lofty. On its summit is at d, deemed im- 
regnable, and supposed to be the Tiagura of Pto- 
emy. ” 
Chiktitet is watered by several rivers, of which 

which takes 
and, 

tain of Pindara, near the north-east corner of E 
and proceeding westwards about 640 miles, terminates 
its course on the east coast of the Gulf of Cambay ; 
and the Taptee, which descends from the mountains 
of Burhanpour, and after a course of above 320 miles, 
nearly parallel to that of the Nerbudda, falls into the 
sea belie Surat. These larger rivers are ordinarily 
extremely gentle and pellucid ; but begin to swell some 
time before the rain falls in the m8 countries ; and 
then become furiously rapid, frequently sweeping away 
whole villages, with the inhabitants and their cattle. 
In the rainy season, the mountain torrents swell the 
smallest streams in a wonderful manner, so as to make 
them rise ina few hours 20 or po mergers. usual 
level. In the dry season, nevertheless, a great scarci~ 
ty of water is experienced in many places, especially 
in the sandy soil to the north of the Myhi river, where 
the periodical ‘rains are speedily absorbed, and wells 
must be dug to the depth of 80 and 100 feet. 

remains in a great measure sterile and Gi 
In those places, also, where the sur- ™ 

¥ 

- The rainy season sets in with the south-west mone Clima 
soon before the middle of June, accompanied with 
tempestuous weather, and continues with more or less 
violence about four months. The greatest quantity of 
rain always falls in July ; yet in the province of Gu- 
zerat, there is not so much rain during the wet season 
as there is at Bombay, and the southern of the Ma- 
labar coast. In December, January, and February, the 
mornings and evenings are cold and sharp, and some- 
times ice has been seen at Surat in the month of Janua- 

At this period the thermometer is frequently un- 
der 60° at sun-rise, and ee ot 70° Po noon ; 
and the weather throughout the whole day 1s see xed 
and agreeable. But, he succeeding months, during 
the prevalence of the hot winds, though the morning 
may be tolerably cool, the thermometer gradually rises 
from 70° to 100°; and in the plains near Cambay, has 
been observed at 116° in the soldiers’ tents. During 
the hot and dry months, the surface of the country is 
covered with sand or dust; and, in the rainy season, 
becomes a thick mire, and often a sheet of water. 

The soil is generally sandy or marshy ; but, in 
cultivated districts, is a‘reddish light earth, or a, rich 
black mould, both of which are highly fertile — 
ductive. Except for the richer crops, manure is seldom 
required ; and the dung of the cow-house is then the 

or grand divisions; each of these into smaller provinces called circars; and each 
A twelith was afterwards added, formed of countries west of the Indus. . 

the coi 
P tions. 
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or 40 miles a day, A more‘ordinary breed is employ. Guzerar, 
ed in agriculture, and in the conveyance of merchan~ =" 
dize ; and others, of all different colours, as in other Animalé ti , of Hindostan, are to be found’ in the province. 

ferent kinds of grain are < generally sown in June, and The uncultivated and wood tracts'abound in wild ani- 
r in at and barley are raised in 
many districts. Rice isa Senate article of cultiva- 

- tion ; and a great variety of Indian grains is every where 
ced. Of these may be mentioned the juarree, or 

~ eush-cush, (/olcus sorchum of Linneus,) a fine, lar 
t, resembling maize or guinea corn, growing to the 

t of eight or ten feet, each stalk bearing several 
ears, the largest of which will frequently contain 2000 
seeds ; bahjeree, (holous spicatus of Linneus,) resem- 
bling the last, but inferior in size, and only used by the 
poorer classes; codra, chena, buntee, bowtah, growing 
to the height of two or three fect, and yielding grain of 
@ nutritious quality; various pulses, especially: tuar, 

wtisus cajan) resembling split peas ; mutt and gram, 
‘os biflorus) chiefly used for nourishing cattle. 

Cotton is a — commodity ; and that of the Ahmood 
a is of so superior a quality, that it generally 

ings the highest price in the markets of Bengal and 
China. Sugar, tobacco, and indigo, flourish luxuriantly 
in the province; and might~be cultivated with great 
profit. Hemp and flax grow well in the northern dis- 
tricts ; but are often raised’ chiefly for the sake: of’ the 
oil contained in the seed, and an intoxicating drug cal- 
led Chang made fromthe leaves. Mustard seed’ is rai- 
sed in considerable quantities, and is greatly esteemed 
in pickles. Occasionally may be seen, in gardens, large 
crops of poppies, (the seeds of which are very common- 
ly mixed by the natives in cakes and confections,) gin- 
_ger, turmeric, fenu , and betel leaf, extensive fields 
of capsicum or chilies, and large tracts of yellow cos- 
sumba, (carthamus,) which yield a valuable red dye. 
In those places where there is no cocoa nuts, various 
shrubs and plants are cultivated for producing oil, es- 
pecially the sesamum, and'ricinus, palma Christi. The 
water melons, especially those of Baroche, are superior 
to‘any in India, The white, red, and curling mulber- 
ry, flourishes in the gardens; and the cuttings require 
only to be put into the ground in the rainy season, 
where they take root, and grow up without farther 
trouble. The bamboo grows wild in most districts, is 
frequently planted in hedges around the villages, and 
in seasons of scarcity sometimes furnishes an article of 
food. Mango, tamarind, and banian trees are to be 
found in most parts of the province, One of the last 
mentioned; (the banian or fiews Indicus) the most mag- 
nificent tree of the kind in India, grows on amisland’in 

_ the river Nerbudda; and has nearly 1350 trunks, all 
traced to one parent stem, forming a canopy of verdant 
foliage, impenetrable even to a tropical sun, extending 
over a circuit of 2000 feet. 
Many milch cows-and buffaloes are reared in the vil- 

lages; and ghee, or clarified butter, forms a — 
article in the markets of Guzerat. Many horses also 
are bred in'the province; and those of Cutch and Cot- 
tywar are held in great estimation. The oxen of Gu- 
zerat are accounted the finest in India.’ They are per- 
fectly white, with black horns, a delicately soft ,skin, 
and eyes not inferior in lustre to those of the antelope. 
They will travel 10 or 12 miles a-day successively for 
a-considerable time, under a load of 200 or 300 lbs. ; 
and are fed upon straw, grass, cotton seed, or oil cake. 
Those which are:reared in the northern districts are of 
‘Superior size, strength, and docility ; and some of them 
are capable of travelling in.a hackery (or light cart) 30 
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mals of various kinds. Lions; though not general] 
supposed to be found in the + Baro have been wre 4 
even in the vicinity of Cambay; and tigers are very 
common, sometimes so large as to weigh 250 Ibs, Leo- 
pards, hyzenas, wolves, foxes, jackals, and: wild hogs, 
are the ordinary inliabitants of the swamps and jungles. 
Deer, elks, guanas, antelopes, hares, cameleons, poreu- 
ines; &c. are the most common kinds of game: Mon- 
eys and squirrels are every. where abu 

markably tame. The former particularly often inhabit 
the towns, where they are generally protected, and in 
some places are revered as sacred animals. They are 
som es rendered instruments of a bloodless, but suf. 
ficiently malicious revenge-among neighbours. A hand- 
ful of rice, or other grain of which the monkeys’ are 
fond; is thrown upon the roof of the house of the ob- 
noxious person, about the commencement of the wet 
season ; and, in order to get at the grain whicly has slip- 

under the tiles, these mischievous animals soon un- 
cover the = habitation, at a time wo labourers 
being generally occupied in repairi e houses, it 
suing tie impracticable for the Badeuowine tt have his 
home secured from the heavy torrents, which’ are be- 
ginning to fall. Of the birds of 
mon are hawks and brahminee kites, which last are'so 
remarkably voracious, as sometimes to, dart upon a 
dressed fowl, or other food, while the servants are car- 
rying it from the kitchens, (whicli are ently at a 
little distance from. the house,) to the dining-table. 
There are bats of an extraordinary size, (nearly six feet 
between the tips of the extended bees lore og flying 
foxes, and extremely disagreeable in smell and . 
Peacocks, doves, and green pigeons, assemble in flocks 
around the villages, and’ are almost as tame as poultry 
in a farm-yard. Partridges, snipes, woodcocks, wheat- 
ears, &c. are very abundant; ill ert is a great varie- 
ty of water-fowl in the lakes and rivers, (ebece- =f 
storks, cranes, quails, flamingoes, eevee ucks. The 
sabras and cullum (ardea virgo of Linneus) are very 
stately birds, generally six feet high; of an azure hue, 
with crimson coloured heads. But the floriean, or cur- 
moor, (otis houbara of Linnzeus;,) is at once the most 
ele of Indian birds; and exceeds all:other wild fowl - 
in delieacy of anaes It is riot rsa a ievcuh 
carriage, vari lumage, an cial yy a'tui 
of black: feathers falling gracefully Sout its: Trent Li- 
zards are abundant in Guzerat, and many of thenr are 
extremely beautiful. Serpents are found in‘ great num- 
bers and varieties; and some of the ms kinds, 
which are accounted harmless, and are “held sacred by 
the natives as guardians ofthe spot which they fre- 
quent, are allowed to occupy the gardens, One'of the 
most venomous is the:cobra de capello, or coluber naja, 
which is very common in Guzerat.: There are -man 
varieties of water snakes, (some of them spotted wi 
the most beautiful colours,) which seize-upon the frogs, 
lizards, young ducks, and water rats, and are.in their 
turn devoured by the larger-water fowls:. Locusts, . 
though less :destructive than those of Arabia and Africa, 
are frequent visitors in the eo chetal and leave every 
vegetable substance over which they piss stripped and 
browned, as if scorched with fire.- The large locust, 

called'** the ing leaf,” and which has been- de- 

scribed under the article Guana, is common in Guzerat. 
4F. 
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Towns and 
commerce. 

Inhabitants. 

Gracias. 
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The principal towns in-the province are Ahmedabad, 

Surat, Cambay, Baroche, Baroda, Dhuboy, Gogo, and 
Chumpanecr. They are generally.in a ruinous condi- 
tion, presenting, in their decayed palaces, tottering mi- 

narets and mouldering aqueducts, many vestiges of their 

former splendour. Their commerce has never been so 

flourishing as it was under the Mogul government, even 
in the times of its most violent convulsions. The prin- 
cipal trade of the province is carried ‘on with Bombay. 
The ‘chief exports are cotton, piece-goods, and grain ; 
and the imports consist mostly of sugar, raw-silk, pep- 
per, cocoa nuts, cochineal, woollens, and bullion. Al- 
most all castes in Guzerat, excepting the Brahmins 
and Banyans, occasionally follow the occupation of 
aveaving ; which, together with the labours of agricul- 
ture, employs the greatest number of the more indus- 
trions of the lower classes. Fortifications were for- 
merly very numerous in the province; and are still 
preserved in the more remote quarters. The natives 
every where live in towns or villages for security 
against banditti, and wild beasts, A single farm house, 
or separate cottage, is rarely to be seen ; and, at night, 
the cattle are always brought within the hamlet, which 
is commonly surrounded by a mud-wall or bamboo 
hedge. The larger towns are usually situated near an 
extensive lake, the banks of which are adorned with 
Hindoo temples and caravansaries, and its surface co- 
vered by the various kinds of lotus. The houses, espe- 
cially in the villages, are rarely built of brick, and pro- 
vided with tiled roofs, but chiefly constructed of mud, 
and thatched with straw or reeds, 

As many parts of Guzerat have never. been subdued 
by any invader, the natives there retain their original 
character unchanged ; but, in the maritime districts, in 
consequence of the many sea ports and commercial ad- 
vantages, which have attracted strangers of all descrip- 
tions, the province contains.a greater variety of castes 
and religions, than any other in Hindostan. It is com- 
monly believed among the natives, that the province 
was originally peopled by the rude castes which still 
exist, and which are known by the names of Cooles 
and Bheels; but neither record nor tradition remains 
respecting their religion or government in their prime- 
yal state. In the town of Rajpeepla, however, the Raj- 
poot successor is still formally invested with the nomi- 
nal sovereignty by a family of Bheels descended from 
their original chieftains. When the Rajpoots acquired 
the ascendancy, the most powerful of their princes re- 
sided at Neherwallah, (or Putten,) on the northern 
frontiers ; and three dynasties are said to have succes- 
sively occupied the throne, from which many of the 
modern Gracia families pretend to trace their descent. 
The Gracias are a numerous class of landholders in 
some parts of the province ; and. in others, only possess 
a sort of feudal authority over certain villages and dis- 
tricts. They are described as consisting of four castes 
or families, —the Coolees, the Rajpoots, the Seid Mahom- 
medans, and the Mole Islams or modern Mahommedans. 
The places principally occupied by the Gracias are 
Rajpeepla and Mandwee, the former south, and the lat- 
ter north of the Nerbudda river; Meagam and Ahmode 
between the Nerbudda ard the Myhi; and Mandowee 
or the Taptee. Many tribes of them also reside in a 
kind of independent state on the rugged banks of most 
of the rivers, and in different parts of the peninsula, 
Criminals, who fly to their haunts for refuge, are readi- 
ly incorporated among them; and all of them are ha- 
bitual plunderers, forming one half of the population 
north of the Myhi, Of all the banditti who infest the 
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province, the most cruel and untameable are the Coolees, 
~who maintain amidst their fastnesses ‘an armed inde- ; 
pendence, and plunder without distinction all who “"” 
travel without an escort, or whom they are able to mas- 
ter. They are taught to despise all approaches to ci- 
vilization ; and are said to hold cleanlinesss in the ut~ 
most contempt, as a mark of cowardice. They are well . 
mounted, and often roam in troops to a distance from 
their own settlements, to plunder villages or surprise 
travellers. ‘Their own villages, at the same time, are 
large and populous, their fields inclosed, and their lands 
in general in a state of good cultiyation. The Rajpoots Rajpoot: 
are of a high caste, and are well bred to the use of 
arms. They are athletic in their persons, faithful to 
their engagement, magnanimous and brave above most 
other natives of India, and make the most excellent 
soldiers. They chiefly inhabit the districts north of the 
Nerbudda ; and the great body of them occupy the 
province of Ajimeer, where they have never been sub- 
dued by the Mahommedans, and where they preserve 
in their strongholds and fastnesses the original manners 
of the Hindoo race. Their country is said to resemble 
greatly the more habitable mountainous tracts of Swis- _ 
serland, and to afford some of the grandest and most 
picturesque scenery in India. The Bheels are like the Bheels. _ 
Coolee, savage robbers, but generally poorer ; and in- 
habit chiefly the districts around Turcaseer, The high 
Moguls or Mahommedans, enpacialls those who inhabit 
the towns along the coast, are a polite and respectable 
people. In all the larger towns are found a-singular 
race, who are Mahommedans in religion, but Jews in 
features, manners, and dispositions. They are. called. 
Borahs, and form every where a distinct community, Borahs, . 
They profess a total uncertainty ef thei* own. origin; 
but Boorhanpour, in Khandesh, is the rendezvous of _ 
the seet, and the residence of their moulah or high 
priest. They are noted for their address in bargaining, — 
their minute parsimony, and constant attention to gain. _ 
They are the principal traders in the commercial cities, 

-and are found straggling over the whole province, and 
the other western partsof Hindostan, as itinerant pedlars. 
In Guzerat is found, also, the greater part of the Gabres 
or Parsees, or worshippers of fire, who inhabit the con- 
tinent of India, and who preserve the slender remains 
of the religion.of the Magi: (See Ganres.) Of the pro« 
er Hindoos there are many castes and sects in Guzerat. 

The different families of Brahmins, settled in the pro- 
vince, amount to 84 in number, and are named after the 
places of their ancestors nativity or inheritance. Each 
of these has several subdivisions, and innumerable dis- 
tinctions, which prevent the members of one from in« 
termarrying with another. The Banyans, or Vaneeya, Banyan; 
are very numerous in Guzerat, and are also separated 
into many subdivisions, They are all merchants, and 
frequently travel to-very distant countries, where they, 
remain for several years, in the prosecution of traffic, 
and then return to their families with the gains of their 
adventure. Their , the Guzeratee, which is 
nearly allied’ to the Hindee, is well known in all the 
great Indian markets, and forms the chief medium of 
mercantile intercourse in that continent. A singular 
custom among the Guzerat merchants may here be no- 
ticed, namely, that, when any of them finds himself 
failing in trade, he sets up a Bache light in his house 
or shop; absconds, till his creditors have examined. 
into the state of his property; and wears the tail of his 
waist-cloth tucked up, till they have acquitted him of 
all suspicion of dishonesty. Persons, who take this 
step in time, so as not to injure their creditors much, 
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rat, are held in great esteem, and are so frequently observed 
— to be subsequently a yen that some have been 
ans known, in hopes of future good fortune, to set up the 
ide «stad bankruptcy without any necessity. The class 
_ of Bhauts, or Bharots, abound more in this province 
than in any other part of India. They are a very ho- 
- nourable tribe, and are principally occupied as histori- 
ans, heralds, soothsayers, recorders of births and deaths, 

‘itinerant bards or minstrels, trading or begging on their 
way. In this last capacity, they repeat verses (which 

are either of their own composition, or selected from 
_ the Hindoo legends) with a pleasing modulation of 

_ voice, and gracefulness of action ; and one of them is 
te acai with the household of every Hin- 

raj or Mahratta chief, attending them on days 
_ of public ceremony, enumerating their titles, and pro- 
aibenibes their praises. They become ntees 

_ of treaties between princes, securities for bonds between 
‘private persons, or cautioners for the payment of reve- 
-nues from districts, and farmers of the taxes. They 

_ -receive an annual sti |, or a per centage from the dis- 
tricts, villages, or individuals whom they thus guaran- 
‘tee; and, upon signing the agreement, add the figure 
ofa as their seal, and as an emblem of the fatal 
-consequences attending a breach of contract. Should 
any pasty fail in the obligation, the Bhaut, who had of- 
t himself as ntee, proceeds to the house of the 
‘defaulters, and there destroys himself or one of his fa- 
-mily, imprecating the vengeance of the gods upon the 
-heads of those, who had compelled him by their mis- 
‘conduct to commit the deed of desperation. Tobe the 
object of these imprecations, is accounted by the Hin- 
doos the most direful of all catastrophes ; and hence the 
security of a Bhaut is the strongest and most sacred of 
‘allbonds. They are frequently also engaged in agri- 
seulture ; but, as a privileged class, are exempted from 
all payment of taxes; and, when any attempts have 
been made: to subject them to assessments, they do not 
fail to murder some of their tribe, with the usual im- 
-precations on those who have infringed their rights. 
‘The Charons are nearly allied to the Bhauts in manners 
‘and customs ; and, being generally possessed of large 
droves of carriage cattle, they carry on an inland traffic 
‘in grain to a considerable distance. They are frequent- 
ly Fired for the protection of travellers ; and, when at- 
tacked by banditti, they take a solemn oath to die by 
their own hands, if any injury be done to the persons 
under their care. So great is the veneration in which 
they are held by the a yer eat natives, that this 
threat of suicide is generally effectual in restraining the 
most ferocious plunderers. The Ungreas, whose pro- 
fession is that of money-carriers, are of all casts, and 
generally athletic'and well armed. Though extremely. 
‘poor, they are remarkable for their honesty in convey- 
“ing the largest sums. They conceal the money in their 
quilted clothes ; and though rewarded for their servi- 
ces only with a small pittance, they will fight with-the 
‘utmost desperation in defence of the property with 
which they are entrusted. In the northern and west- 
ern of the province, is a class named Puggies, 
whose business it isto trace the steps of a thief, and 
they are so expert in the office, that, if set upon the 
pursuit early in the morning, after the theft has been 
‘committed, before many Lg have been moving about 
-the vicinity, they seldom, fail to point out the village 
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cept the Brahmins, who take snuff very freely. 
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where the thief has taken refuge. The Dheras of Gu- Guzerat. 
zerat are similar to the Pariars of Malabar, and are obli. ~~ — 
ged to live apart from the other inhabitants. They live Dheras, 
on all kinds of carrion, and are much addicted to pil- 
fering and intoxication, They are compelled by ancient 
custom to serve the state and travellers as carriers of 
baggage ; and also to act as scavengers for the remo- 
ving of filth from the roads and villages, ‘Ihe Koon- 
bees, which is the name given in Guzerat to the Hin- 
doos of the pure Sudra, or fourth cast, form the great 
body of the agricultural ntry ; and are supposed 
to have emigrated obighaelty from Ajimeer, or Hindos- 
tan Proper. , They hold portions of government land ; 
and are called Patells, in. distinction from the Gracias. 
They are peaceable, industrious subjects under ev 
change of rulers ; and, as they seldom repair to the ci- 
ties, their manners are altogether simple and inoffen- 
sive. They rarely leave the village where their fathers 
lived and died, but continue in the same place, to plou 
the fields, and reap the harvest, and tend the cattle, 
while their women are employed in spinning cotton, 
grinding corn, and preparing the usual repast of milk, 
pulse, and other vegetables. Toolarge a proportion of 
the produce of their lands is collected for the govern- 
ment and subordinate chiefs ; but still a sufficiency ge- 
nerally remains for the supply of their wants, which are 
extremely few and simple. In the more remote dis- 
tricts icularly, their mode of living is remarkabl 
primitive. A hut built of mud, and thatched wit 
straw, is the ordinary habitation of the villager. A few 
earthen pots for cooking, a large jar of unburnt cla 
for holding grain, another of burnt clay, for hold- 
ing water, and a glazed jug for holding oil, form 
the chief part of his furniture. A couple of yards of 
cotton cloth tied round the middle, and sometimes a 
turban on the head, cémposes the whole clothing of the 
men; and a long piece of similar cloth, put on in 
graceful folds, is the usual dress of the females. * They 
testify great hospitality to strangers, who are usually 

Koonbees. 

presented at the entrance of the village’ with fruit, 
milk, butter, fire-wood, and earthen utensils; and some- 
times compelled, at their departure, to take with them 
one day’s provisions. They are a contented people, 
and their condition tolerably comfortable in seasons 
of peace ; but they. have no idea of liberty, and are sub- 
jected to every species of suffering in time of war. But 
wherever British influence extends, their comforts are 
increased, and their security better provided for. In 
the north-western quarters, many barbarous practices 
prevail among them ; and among the Coolees and Raj- 
poots icularly, besides what may be called the pre- 
scri cruelties of their religion, it is not uncommon 
for many persons of both sexes to cut off their noses, 
as a security against the malignant influence of witches. 
‘The unnatural practice of putting to death the female Female 
infants, which prevailed among the Jahrejahs, a race of Infanticide. 
Rajpoots in the peninsula of Guzerat, was abolished )in 
1808, by the humane exertions of Jonathan Duncan, 
Esq. late governor of Bombay, and of Colonel Walker, 
British resident in the province ; + and within the dis- 
tricts acquired by the East India Company, many other 
degrading customs are gradually disappearing. The 
province of Guzerat, in short, presents am its dit- 
ferent inhabitants instances of the extremes of civiliza- 
tion, exhibiting all the rudeness of the pastoral and al- 

# It fe a universal practice among all the Mahommedans of both sexes, and the Hindoo males throughout Guzerat, to smoke tobacco} ¢x- 

+ See Cormnck’s Account of the Abolition of Female Infunicide in Guverat, 
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with the wealth and 

luxury of commercial cities. It affords equally striking 

specimens of the extremes of population, which is thin- 

ly scattered over the western districts, but unusually 

crowded in the vicinity of Surat, and some of the other 

cities, The whole number of inhabitants in this,ex- 

tensive province is estimated at six millions, in the pro- 

portion of one Mahommedan to ten Hindoos. See Ren- 

nels Memoir of a Map of Hindostan; Milburn's Ori- 
ental, Commerce ; Hamilton’s East India Gazetteer ; and 

Forbes’s Oriental Memoirs. (q) 
GWALIOR, Guattor, or GUALIAR, is the name of 

a sireng fortress of Hindostan, in the district of Gohud, 

and province of Agra. This fort stands on a hill about 

1,4, mile long, 300 yards wide at its greatest breadth, 

and 342 feet high at its north end. The sides of this 

hill are nearly perpendicular, and a stone parapet 1s 

carried all the way round: close to the brow of it. 

At the north end of the hill, and near the middle of 

the fort, are two remarkable pyramidal buildings of 

redstone, in the ancient Hindoo stile of architecture. 

The only gate to this fort is at the northern extremity 

of the east side, from which there is an ascent to the 

top of the rock by several flights of steps. The garri- 

son is supplied with excellent water, from several na- 

‘tural cavities in the rock; and about half way up the rock, 

-on the outside, there are many artificial excavations, 

containing the figures of men and animals carved out 
-of the solid rock. : 

The town is situated on the east side of the hill. It 
is large and populous, and contains many good stone 
houses. The stone is obtained from the neighbouring 
hills, which surround the fort.like an amphitheatre, at 
the distance of from one to four miles. They chiefly 
consist of schistus, with apparently a large portion of 
iron, and their surface is rugged, and nearly destitute 
of vegetation. The small river Soonrica rises to the 
-eastward of the town, and beyond it is the tomb of 
Mahommed Ghous, a learned man; it is a handsome 
stone building, with a cupola covered with blue ena- 
mel, Within the inclosure of this monument is ano- 
ther tomb erected tu the memory of Tan-Sein, a great 
‘musician. The leaves of the tree which over. Ws 
this tomb, are supposed by the vulgar to give great 
melody to the voice when chewed. About 700 yards 
‘from the northern -extremity of the fort, is a conical 
hill, having on its summit two high pillars joined by an 

_ arch, which is supposed to be of very ancient workman- 
ship. 

The town of Gwalior carries on a considerable trade 
in cloth with Chanderi, and also in indigo, About 
14 miles from Gwalior, on the road to Narwar, is a 
mine of iron, near the village of Beerch, which is work- 
ed to advantage. 

Gwalior was always considered by the natives as 
‘impregnable, till it was taken by escalade by Major 
Popham, on the 3d August 1780. In the time of the 
Mogul government, it was a state prison, where the ob- 
‘noxious members of the family were secured, anda large 
collection of lions, tigers, and wild beasts was kept here 
‘for their amusement. It was appropriated to the same 
purpose by Madajee Sindia, who, on account of its se- 
curity, also made it a grand depot for artillery and 
‘military stores. 

When the Mogul empire was dismembered, this fort 
came into the possession of the Ranah of Gohud, from 
whom it was taken by the Mahrattas. After the British 
‘took it in 4780, it was given up to the Ranah. Sindia 
invested the fort, and after a siege of many months, 
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he succeeded in taking it by corrupting the garri- ¢ 
son. In 1804, it was ceded to. the British; but, by — 
the y of 1805, it:came into the possession of Dow 
let Row Sindia, Distance from Agra 80 miles ; from 
Delhi 197 ; and from Calcutta 480. East Long. 78° 
14’, and North Lat. 26° 18’. See Hamilton’s Gazeiteer. 
GYMNASTIC Exercises. See A: reer ET2&, vol, iii, 

p. 45—48. 
GYMNOSOPHIST is.a word of Greek origin, and 

literally signifies a philosopher who goes It 
is particularly applied to the sages:of India, who are 
understood to have wandered from place to place, -ei- 
ther wholly without clothing, ox-only partially covered. _ 

‘described by Quintus ~ Hence the sapientes Indie are 
Curtius, under the designation of genus horridum et 
agresle. ; 
S Though the Gy 
belonging exclusively to India, they were not in an- 
cient times confined ‘to that part of the world. . There 
were likewise African Gymnosophists. These last in- 
habited a mountain in ees near the riyer Nile; 
and appear to have lived in celibacy and solitude, 
subjecting themselves to various penances and priva- 
tions, after the manner of hermits or monks in more 
modern times. They were understood to hold anjim~ 
mediate intercourse with the immortal | Ifany one 
had killed his nei by accident, he had recourse 
to those recluses for absolution, and received it, upon 
the performance of certain ceremonies pores en oo 
quired. They were skilful in the medical art, and Lu- 
can ascribes to them several i i in important discoveries i 
astronomy. Indeed, it may be inquired, whetherthere _ 
were not Gymnosophists (using that term in a more ge~ 
neral sense) in every nation, the early hi of which 
has come down to us in any thing like detail, or with 
any measure of certainty ; and whether the Brahmins 
of India, the Priesthood in Egypt, the Persian Magi, 
and the Druids of Great Britain, were not all branches 
of the same philosophical school, holding certain doc- 
trines in common, though distinguished from one ano- 
ther by the degree of improvement to which they had 
respectively attained, or the political and moral circum- 
stances of the countries to which they belonged. 

One principal tenet of the Gymnosophists appears'to . 
have been that of the mete hosis, or transmigra~ 
tion of souls ; whether we understand by this term the 
passage of the soul from one human body to another, 
or the transmission of the immortal spirit through the 
bodiesof different animals, till having been defeeeated 
and refined in its progress, it enters at length into-the 
immediate and beatific presence of the Supreme Divini- 
ty. The doctrine of the metempsychosis was afters 
wards taught with greater celebrity ae Pythagoras ; 
and, as the philosopher just named is known to have 
travelled into India, there is reason to believe that he 
borrowed it from the Gymnosophists. In many features 
of their character, however, the sapientes Indie ap- 
pear to have resembled the stoics. They undervalued 
and despised the awn of fortune, and lived chiefly in 
the woods and rt places, su ing themselves 
upon the spontaneous productions of the-earth, ‘Hence 
they are called, by Clement of Alexandria, alo}i, or hy- 
lobii ; and he relatesofthem, that inhabit neither 
cities nor villages, but eat acorns, and drink water out of 
their hands.. They abstained from marriage ‘and the 
society of women. They held that every man was suf. 
ficient for himself, neither dependant, upon others for 
the supply of his wants, nor requiring their assistance. 
They cherished a spirit of lofty independence. When 
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Gymnosophists are usually considered as . 
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the Great sent one of his:capitains to a body 

ie osophiste, pm Poo sconference, 
ied, that it was not their: ice to visit any 

P , but that if the Macedonian king had any thing to 
Sadewtoat, they were ready to receive him. They 
maintained the lawfulness, and: even the duty of sui- 
cide, and attached a degree of infamy to a lingering 
end anticipated dissolution. « Apud hos,” says Quin- 

 tus*Curtius, “ occupare fati diem, pulchrum ; et vivos 
se cremari jubent. Quibus aut segnis «tas, aut in« 
commoda valetudoest,expectatam mortem pro dedecore 
vite habent. Nec ullus corporibus, que senectus solvit, 
honos'redditur. Inquinari putant ignem, nisi qui spi- 
rantes recipit.” De Reb. Gest, Alexand. Magn. lib. viii. 
etQis 

Apuleius Florid. lib. i. thus describes the Gymnoso- 
coe “ They areal) devoted to the study of wisdom, 

hthe elder masters and the younger pupils: and 
.What to me appears the most amiable ‘thing in their 
character, is, that they have an aversion to idleness and 
indolence ; accordingly, as ‘soon as the table is spread, 
before a bit of victuals be brought, the youth are called 
together from their several places and offices, and the 
masters examine them what good they have done since 
the sunrise’ Here one relates something he has dis- 
covered by meditation ; another has learnt something 
by demonstration ; and as for those who have nothing 
to allege why they should dine, they are turned out to 
work fasting.” O 
GYMNOTUS Exrcrnicus. See Execrrrcrry, vol. 

viii. “ 477, 478, and Plate CCXLVI. Fig. 27 
-GYNANDRIA. See Borany, vol. iv. p..74, 77,312. 
GYPSIES. Towards the earlier part of the fifteenth 

eentury, the attention of various European nations was 
attracted towards a wandering tribe of people, entirely 
different in‘appearance and manners from the establish- 
ed inhabitants, and,speaking a language peculiar to 
themselves. None could account for their origin; nei- 
ther couid the route by which they had been introdu- 
ced be explained: they took up a temporary abode in 
Copan congenial to their disposition, and were gra- 
ually iepaieed throughout the continent, and among 

the principal islands. During thGir -first introduction, 
and the periods immediately succeeding jit, the stran- 
gers received various appellations, resulting either from 

id dialects, or the opinions of Mee am 
whom they dwelt. But by common consent, conjoin 
with some imperfect traditions régarding their history, 
the name of Egyptians, or Gypsies, has been long be- 
stowed upon them. 

In so far as we are enabled to collect, these people 
have undergone no alteration with the lapse of cen- 
turies; they are a rude, illiterate, uncultivated race 
atithis day; time and climate have been alike ineffec- 
tual in ucing a change; they are the same in 
Siberia, in Turkey, in India, and in Europe: and if 
‘their vices have not increased, neither has there been 
any amelioration in their character. M. Olivier found 
a race of gypsies in Aleppo, and Lieutenant ‘Pottinger 
saw tribes resembling them in Beloochistan. © The 
gypsies are of a dark complexion, symmetrically form- 
ed, and me subject to deformity ; they have beauti- 
ful white teeth, and the women fine black eyes, but the 
men are characterised by a scowling aspect. They are 
not remarkable for strength ; they are swift of foot, 
but decidedly deficient in . The swarthiness 
of their colour is undoubted, and ‘the earlier historians 
call them “ black horrid Jooking men ;” but the com- 
plexion of those who are kept cleaner than usual, is 

ss] 
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evidently lighter: besides, there can be little doubt Gypsie 
that an alteration in this respect may be slowly effected. —v——” 
by the temperature of the atmosphere, or in the course 
of successive generations, 

The gypsies testify an indifference to the quality - Gypsies re- 
tribes of puted to be their food, unknown among the least civilize 

Eutope. Carrion is a dainty to them; a murrain a- “nibale 
mong cattle, whereby they may obtain abundance of 
flesh from animals dying of disease, is a joyful and 

fitable event; and they are even disposed to eat 
it almost raw. ‘I'hey have been accused of cannibal 
appetites ; and as the existence of cannibals-in several 
parts of the world is beyond dispute, we are not enti- 
tled to deny the fact with respect to gypsies. In the 
a 1782, after having for a length of time disturbed 

e tranquillity of Hungary, where they are numer- 
ously disseminated, many were brought to trial, and 
convicted of various crimes, among which were rob- 
bery, murder, and feeding on human flesh, It is re- 
corded, that they confessed having killed three people, 
and ate their bodies in great festivity, among other 
delicacies, at a wedding; that they preferred young 
persons from sixteen to eighteen years of age, and burnt 
their bones for fuel." ‘The band to which these male- 
factors belonged, had subsisted 21 years, during which 
84 individuals had perished by their barbarity. But the 
punishments inflicted on the criminals, were too shocking 
to admit of description. Thirteen were put to death 
at Frauenmark, in August ; 15 at Kameza, in Septem- 
ber; and at Esabrag 13 more, including 18 women 
who were beheaded. Many others were condemned, 
but respited, and 150 remairiedin chains, Yet whether 
these gypsies were actually guilty of such enormities, 
or whether they were the victims of persecution on 
slight grounds of suspicion, appears to us problematical. 
Amidst the numerous accusations of European canni- 
balism, few if any have been satisfactorily proved ; and 
although the Asiatic gypsies are indirectly charged with 
the same depraved propensity, it is only on very slight | 
evidence. Thus they have an immoderate desire for ar- 
dent spirits ; and tobacco is so grateful, that they will 
be content to abstain from every thing else fora whole 
day, for a single leaf of it, 

Gypsies have no settled abode, and never dwell in Habitations. - 
cities, They live in huts, or even in excavations of the 
earth, generally on the side of a hillock, that has a south- 
ern exposure. A roof is formed of rafters, overlaid with 
turf, and. a woollen cloth is often drawn across the 
aperture left for a door. Some of the more miserable 
only shelter themselves in forests, or behind hedges in 
the warmer climates. A fire occupies the middle of 
the hut, around which the children lie naked ; and in- 
deed the whole tribe, although delighting in finery, go 
very scantily clothed. But if a single gaudy article 
can be obtained, the rest is disregarded ; whence a 
man is sometimes seen on the continent in an old red silk 
coat, br a woman adorned with glaring ribbons, while 
their other apparel consists of rags. Linen is a searce 
commodity among them, for the females can neither 
sew nor spin. 

None of the 
have, by unusual fortune, and by abandoning their no- 
madic life, become proprietors of spots of ground, the 
cultivation of it is left to others. Their own professions 
are gold washing in Hungary, at which they are ve 
expert, farriery, rude occupations in smith work, and, 
in Britain, they are for the most part employed in the 
lowest branches of that art. Their tools and materials 
are alike indifferent. Nothing is done but on a small 

sis are agriculturists. Where they Professions 
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scale; and it is observed, that the artificer always sits 

—v~" down cross-legged to his work, which is considered as 

Ytcligion, 

Marriages. 

denoting the eastern origin of his race. They were 
formerly employed abroad in the execution of crimi- 
nals, wherein they displayed a skill in the art of tor- 
turing their fellow-creatures, corresponding with their 
own innate pusillanimity. Many dealt in horses, but they 
practised such ingenious deceptions, and to so great 
an extent, that a royal ordinance prohibited this part | 
of their profession. ‘Their females form a considerable 
portion of the dancing girls of India. They combine 
music with their allurements ; and most of them, both in 
that peninsula and Turkey, as likewise in Spain, subsist 
on the wages of prostitution. Every where the charac- 
ter of their dances is the same; and, in Spain, one of 
them called Maguindry is prohibited under severe pe- 
nalties. —The men and women sometimes bring forward 
dramatic exhibitions, for the performance of which 
they are called before the houses of the wealthy. The 
women, as is well known, pretend to skill in divination, 
and tell the fortunes of the credulous from palinistry, 
physiognomy, or moles on the skin ; hence the origin of 
the beautiful engraving of La Zingara. So long ago as the 
year 1531, we find an English statute narrating, “ that 
before this time many outlandish people, calling them- 
selves Egyptians, using no craft nor feat of merchan- 
dize, have come into this realm, and gone from shire to 
shire, and place to place, in great companies, and used 
great, crafty, and subtile means to deceive the people, 
bearing them in hand, that they, by palmistry, could 
tell men and women’s fortunes, and so, many times by 
craft and subtilty, have deceived the people of their 
money, and also have committed many heinous felonies 
and robberies, to the great hurt and deceit of the peo- 
ple they have come among.” It is singular, that at 
Tobolsk in Siberia, their practice and professions are 
the same. “ They watch every traveller,” according to 
Commodore Billings, “ and pretend to explain the 
mysteries of futurity, by palmistry or physiognomy. 
The peasant dreads their power, and, from motives of 
fear, contributes to their support, lest they should 
spoil his cattle or horses.” Thus, in the western parts 
of Europe, and the eastern parts of Asia, at an interval 
of nearly three centuries, the gypsies are distinguished 
by corresponding features, scarcely modified by the 
people among whom they seek an asylum. 

This tribe is utterly unacquainted with science and 
literature. The scanty knowledge of their forefathers 
remains with them unimproved. A few of those 
in Spain, however, pretend to knowledge in medicine 
or surgery; and the females in the neighbourhood 
of Calcutta visit that and other towns, and prescribe 
for the complaints of their own sex. They have no 
settled principles of religion; they are Turks with 
Turks, and Christians with Christians. It does not ap- 
pear that they celebrate any religious rites, or enter- 
tain the common sentiments of mankind in regard to a 
future life, or places of reward and punishment. The 
son of a more. civilized Transylvanian gypsey having 
died at school, and being about to receive Christian bu- 
rial, the officiating priest inquired, whether the survi- 
vors believed that the deceased would rise again at the 
Jast day ? “ Strange supposition!” they answered, “to 
conceive that a carease,.a lifeless corpse, should be re- 
animated, and rise again; it is no more likely to hap- 
pen, in our opinion, than to the horse we flayed a few 
days ago.” ‘Their children, however, are circumcised 
in Turkey, and baptised in Europe. 

Their marriages, which take place at a very early 
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age, are void of ceremony, and ratlier resemble tenypo- — 
rary connections than a union for life. One of their own’ 
number performs the part of priest, and thus gives it 
the sanction of publicity. The youth then forsakes his 
father, along with his bride, and if capable of mecha- 
nical exercises, he provides a pair of tongs, a'stone for an 
anvil, a hammer and a file, to commence the profession 
of smith, after the fashion of his predecessors. In India 
a scene of riot and intoxication precedes the establish~ 
ment of the parties, and certain mystical ceremonies at- 
tend the marriage. The men are extremely jealous of 
their wives, who are kept in strict subservience, and are 
in danger either of corporal punishment, or absolute dis< 
missal, if they happen to displease them... Both sexes 
are extravagantly attached to their offspring; and, in 
some countries, it frequently happens that the readiest 
method of obtaining payment of the father’s debts is by* 
arresting his children. No education is given to the 
young, unless it be instruction in obscenity, and in the art 
of stealing dexterously. Infants of five or six months old 
are supplied with spirits in India, and their mothers, 
while indulging a fatal propensity to the same beverage, 
suckle them until they have seen as many years. In 
Europe these people are remarkably healthy, and escape 
those epidemical maladies which sweep away thousands 
around them ; and even when they labour under dan- 
gerous diseases, they pertinaciously. refuse medical as- 
sistance. They make loud lamentations at funerals, 
and carry the body of the leader of their horde with 
great respect to the grave. | ‘TOAMTO 

The language of the gypsies, though it has neces ; 
sarily undergone many changes from their successive 
migrations, and the corruptions unavoidable from living 
among others, is peculiar to themselves in Europe; but 
it contains many affinities with a dialect of particular 
casts in Hindostan. This fact receives the stronger cor- 
roboration, from having been first recognized by some 
young men, natives of the coast of Malabar, who were 
prosecuting their studies at Leyden. Numerous expres« 
sions were compared by them, and the same has since 
been carried to a greater extent, by literary men residi 
in India. Etymologies are in general to be distrusted, for 
they frequently lead*to the most ludicrous and absurd 
mistakes ; but we cannot deny, on the other hand, that a 
affinities of languages spoken by nations separated far’ 
asunder, may ns fou nd so strong and decided, that 
we shall find it difficult to deny them a common origin. 
On this subject Grellman remarks, “ with respect to 
the construction and inflexion of the two la 
they are evidently the same, that of Hindostan has only 
two gendérs—the gypsey the same. In the former, 
every word ending in 7 is feminine, all the rest are mas- 
culine; in the latter it is the same. That makes the 
inflexions entirely by the ‘article, and adds it to the 
end of the word ; the gypsey language proceeds exactly 
in the same manner. Finally, likewise, excepting afew 
trifling variations, this identical similarity is evident in 
the pronouns.” Many other instances.of mutual corre- 
spondence may be produced, almost. all tending to a si- 
milar purport; as may be seen at large in the writings 
of those authors who discuss this subject. 

The gypsies of Europe acknowledge a chief or leader, 
who usually assumes the. dignified title of wayvode or 
vince, duke, count, or lord, according to the countries 
requented by them, The most exalted of these titles 

is given to one who presides over the gold. washers in 
Hungary, and the dignity is elective, but with some re 
gard to descent from a former wayvode, and also to the 
stature and apparel of the individual chosev, who is 



. 

y About the middle age. He is'merely lifted up 
re ‘times with the loulest: amidst a nu- 

jus concourse of the tribe; his wife is treated with 
nilar ceremony, while the dignity of both is recog- 

by all present. The titles assumed by these 
le are of'ancient date: they. in the nth 

ntury ; and in the commencement of the sixteenth, 
g James IV. of Scotland grants a pass and recom- 
lation to the king of Denmark, in favour of the 
of Anthony Gawino, an Earl from Little Egypt. 

_ He specifies that this miserable train had visited St 
land by command of the Pope, and having conducted 

’ . ly, they wished to go to Denmark : 
He therefore solicited the extension of his royal uncle’s 

; ificence towards them ; adding, at the same time, 
’ that these ter expe tians must be better known 
to'him, because the kingdom of Denmark was nearer to 

! In Hindostan, the gypsies have a chief who has 
- little direct authority over them, but he controuls 

the establishment of sets who profess dramatic exhibi- 
_ tions, and draw a tribute from their profits. They even 

_ acknowledge a rude judicial procedure before a court of 
five persons, or a general assembly, and any individual, 
for petty offences, has to pass the ordeal of applying a 
hot to his tongue. If conviction follows, the cul- 
prit is ae sentenced to pay a fine in liquor, of 
which his judges participate; or, as a mark of the 
highest ignominy, he may be condemned to have his 
nose rubbed on the ground. — i ects d> eens 

_- Almost in every country throughout the globe, the 
gypsies have long the objects of reproach and de- 

* testation. From their first appearance, they havé been 
wandering outcasts, and universally refused a settle- 
ment in towns, or in their immediate neighbourhood. 
The dislike manifested towards them, though attended 

_ to the detestation which has accompanied the Jews, 
since the destruction of Jerusalem. Those atrocious 
cruelties, however, that stain the annals of nations, can- 
not with confidence be charged on this nomadic tribe. 
If their crimes are numerous, they are of a de- 
scription, directed against the property more than the 
persons of their fellow creatures. The gypsies have 
no where manifested virtuous principles, or any desire 

_ to excel; the depravity of the parents passes to the 
children, who inherit, along with it, the detestation of 
the people among whom they seek an abode. In fo- 
reign states, many attempts have been made to reclaim 
them, but there, as well as in our own island, they have 
been for the most part indiscriminately condemned to 
exile. Neither has the politic and patriotic views ofthe 
governments thus directed, been attended with the suc- 
cess which they merited. 

» Inthe year 1782, the Empress Maria Theresa pro- 
mulgated an edict, prohibiting gypsies from dwelling 
in tents, and enjoining them to settle in fixed abodes. 
They were forbidden to wander about, to allow their 
childen to go naked, to deal in horses, and to wear 
cloaks whereby thefts might be easily concealed. 
They were also commanded to abstain from feeding 
on carrion, to frequent the churches, and to con- 
‘form to the manners of the inhabitants of the territory 
where they resided. Their usual name was to be 
abolished, and in future they were, instead of gy 
sies, to be called new boors, and occupy themselves in 
the active prosecution of agriculture. These regula- 
tions, wisely conceived, being ineffectual, severer en- 
actments followed. ‘It was decreed, that no gypsey 
should be permitted to marry, unless he onl ew 
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with less barbarous consequences, may be assimilated . 
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himself in a situation to maintain a wife and family ; Gypsies. 
and that those who’ had children shonld be forcibly =v" 
deprived of them, in’ order that therising generation 
should have the benefit of a better mote of education. 
The latter part of this ordinance was carried into effect, 
and in certain districts, all the children above five years 
of age were conveyed away in waggotis from their pa- 
rents. But it isnot evident that such compulsory mea~ 
sures were beneficial; and the failure of others in the 
eastern extremities of Russia, nearly at the same period, 
though more gentle, proye that it will be extremely 
difficult to reclaim the gypsies to habits of industry. 
Experience daily proves, that mankind, who have 
roamed at liberty, are averse to a settled residence, and 
that the controul of those living in society is an ar~ 
duous undertaking, while their management is easily 
accomplished should they be only in an isolated state. 
With the diminution of their own hordes, a gradual in- 

ration will take place with those around them, 
and probably is insensibly doing so at this moment 
where they are least numerous. No accurate compu- Number of 
tation can be formed of the extent of the united tribes the gypsies. 
of gypsies dispersed throughout the world ; for they are 
unequally distributed, and only ially known. Grell- 
man conjectures, that those in Europe may amount to 
700,000 or 800,000 ; of whom Twiss conceives 40,000 
to belong to Spain: there are many in the Turkish em- 
pire, but few in the island of Britain, particularly north 

“laine hisoey OF the’ gyi ry not less of e hist of the ies is an enquiry not less ob- jristory. 
scure than difiiealt ; and it mustbe allowed, that even 

tt we have no conclusive authorities relative to its ear- 
iest period. Analogies certainly prove the eastern 
paren of their tithes; but why they left their na- 
tive soil, or how they penetrated into Europe and its 
more distant islands, we are unable to discover. It is 
commonly believed, that they migrated from Egypt ; 
an opinion which has probably received greater corro- 
boration from their name than from other circumstances. 
But neither their size, complexion, manners, or ap- 
pearance, correspond with those of any Egyptians de- 
scribed in ancient or modern history ; hence, if we are 
to draw any argument from. their name, we must 

say it arises from Es t, being the last point of their de- 
parture from the East. Those observers who have 

most profoundly studied their history, find a striking 
resemblance between the gypsies and the natives of 
Hindostan: Should this hypothesis be correct, they 
may have reached the isthmus of Suez by the north of 
India, and crossed it into E ; a progress by no 
means impracticable, but which does not satisfactorily 
account for their immediate access to Europe. The 
time of their first appearance in this quarter of the 
lobe is unknown; but towards the beginning and 

middle of the fifteenth century, they attracted general 
attention as a strange people. They are recorded to 
have frequented Germany in the year 1417 ; Switzer- 

land in 1418 ; and they are spoken of as being in Italy 

in 1422, It is said that they were originally known 

in France by the name of Bohemians ; and arrived at 

Paris on the 17th of i er 1427. They travel- 
led in hordes, generally of 70 or 100 persons, pro- 

bably finding it expedient not to accumulate too much ; 

and each horde had a leader, who assumed a title 

which, however, has more the character of the West 

than the East. ° Rapidly spreading over Europe, they 
were at first believed to be pilgrims, chiefly from 

the Holy Land ; and, hence they both received pro- 
tection and indulgence, and were treated with marks 
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of veneration wherever they went; but. their real 
disposition speedily betrayed itself; they proved a 
lawless gang of depredators, deceiving the credulous, 
plundering their benefactors, and rendering them- 
selyes obnoxious to all civilized nations, Every arm 
was lifted against them ; they were driven from place 
to place; and at length the very name of being 
a gypsey, was esteemed a crime deserving capital pu- 
nishment. It is not unlikely, that the severity of the 
enactments directed against them, had the effect of di- 
viding and spreading their hordes still farther, to avoid 
the penalties of a permanent.residence. But, the bar- 
barous and unsettled condition of the different Eur 
states, was a powerful obstacle to the establishment of a 
vigorous police ; and it is only in recent times, that the 
kingdoms, in which we dwell at, peace, have been freed _ 
from vagabonds and beggars, who, invading the cotta- 
ges of the peasantry, demanded alms in a manner that 
their inhabitants durst.not refuse. ; 

“have had 

GY P SLES. 
eing found in Scotland. Four gypsies named Faa, were. 
tik pat RIE I Ke oo peeing 

ission to remain. Two more of this name 
were tried in 1616 ; and in 1624, Captain John Faa, and 

igyptians, 
committed petty thefts. 
commuted to 

gradually disappearing from England, where they seem 

one 

British ste Gypsies’ are always included in the statutes re- residence of men who liye in a state of idleness cannot 
tutesre- — specting vagabonds ; and in the year 1531, they were be permanent: and. they, will either or their 
garding commanded at once to depart from England within six- habits. will be assimilated. to those around them, while 
steed teen days. The laws of Scotland exhibit repeated in- themselves are slowly absorbed in the great mass 

stances of the light in which they were subsequently, 
viewed; for an ordinance of the Privy Council of 1603, 
converted to a perpetual act in 1609, decreed, that the 
whole race should quit the kingdom under pain of 
death. Nevertheless they found means to evade com- 
pliance ; they continued roving about the country ; and, 
as is well known, one of them having seduced the affec- 
tions of a Countess of Cassilis from her husband, per- 
suaded her to elope with him. In the criminal records, 
several of the same name as this adventurer appear to 
have been brought to trial for petty. offences, and for 

on the Gypsies; Laborde’s, View of Spain ; Olivier 
Voyages, tom. ii. ; and Pottinger’s Zravels. See alse 
Free Masonry. @ ' 
GYPSUM. See Mineraroey. 
GYRATION, Centre or, See Mecnaicsi. 



HAB 

eM ‘ 
oy Y 

as FLABEAS CORPUS, is a writ in the English law, of 
ae there are various kinds, for removing prisoners 
_ from one court into another, for the more easy admi- 

: _ aed Tranjeiocien are the. habeas corpus ad 
Po ‘um, satisfaci , prosequendum, testifican« 

_ dum, deliberandum, &c. when a prisoner is erin 
_ from an inferior court to be charged with a new action 
in the courts above ; or when he is to be charged with 

) of execution ; or when it is necessaty to remove 
_ a prisoner in order to prosecute or bear testimony in 
any court, or to be tried in the jurisdiction wherein the 
fact of which he is accused was committed. There is 
also the common writ ad faciendum et recipiendum, other- 
wise called an habeas corpus cum causa, which issues 
out of the courts of Westminster Hall, commanding the 
inferior judge to Lagecretine na a the defendant in 

a process, together wi e and cause of his cap- 
-tion and detainer, to do and receive whatsoever he 
king’s court shall consider in that behalf. 

ut the most important writ of this kind, and the 
most efficacious for vindicating the personal liberty of 
the subject in all cases of illegal confinement, is that of 
habeas ad subjiciendum. This is a high prero- 
gative writ, and therefore, by the common law, issuing 

out of the court of King’s Bench, not only in term time, 
but also during the vacation, by a fiat from the chief 
justice, or any other of the judges, and running into all 
parts of the king’s dominions. Like all other preroga- 
tive writs, it must be applied for by motion, and does 
not issue of mere course, without shewing some pro- 
bable cause why the extraordinary power of the crown 
is called in to the assistance of the party. And this is 

more reasonable, because, when once granted, the 
to whom it is directed can return no satisfactory 

excuse for not bringing up the body of the prisoner. 
This also, it will be observed, induces an absolute ne- 
cessity of expressing, upon every commitment, the rea- 
son for which it is made ; in order that the court, upon 
an habeas corpus, may examine into its validity, and 
act according to the circumstances of the case. 

_ The law of England has always been extremely care- 
ful in asserting and preserving the personal liberty of 
individuals, which ought never to be abridged at the 
mere discretion of the magistrate, without the explicit 
permission of the laws. The great charter provides, 
that no freeman shall be taken or Sragiiecuial but by. 
the lawful judgment of his equals, or by the law of 
the land ; and many subsequent old statutes expressly 
direct, that no man shall be taken or imprisoned by 

ion or petition to the king, or his counsel, un- 
Jess it be by legal indictment, or the process of the com- 
mon law. The writ of hateas carpus affords an ample 
and effectual remedy in all cases of illegal confinement ; 

_ yet this remedy was in danger of being rendered nuga- 
‘during the early part of the reign of Charles I. 

the court of King’s Bench having determined, that they 
could not upon an habeas corpus either bail or deliver a 
prisoner, though committed without any cause assign- 
ed, in case he was committed by the special command 
of the king, or by the lords of the privy council. This 

~ illegal judgment drew ona parliamentary shes and 
produced the petition of right, 3 Car. I. which enacted, 
that no freeman shall be imprisoned or detained with- 
out cause shewn,’to which he may make answer ac- 
cording to law. The evasions of this enactment, how- 
ever, which were attempted in the following years, par« 
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ticularly in the case of Mr Selden, gave rise to the sta- 
tute 16 Car. I. c 10. § 8 wh it was provided, that 
if any person be restrained of his liberty by order or 
decree of any illegal court, or by command of the king’s 
majesty in WY vgn or by warrant of the council board, 
or of any of the privy counsel ; he shall, upon demand 
of his counsel, have a writ of habeas corpus, to bring his 
body before the court of King’s Bench or Common 
= shall Loews pees sly cpr ate his commitment 

just, and thereupon do as to justice shall appertain. 
Bue other abuses now crept inte daily practice, which 
in some measure defeated the benefit of this great con~ 
stitutional remedy ; and in the case of Jenks, who in 
1676 was committed by the king in council for a tur- 
bulent speech at Guildhall, new shifts and devices were 
made use of to prevent his enlargement by law. These 
abuses gave birth to the famous habeas corpus act, 31 
Car. IT. c. 2, which has frequently been considered as 
another ‘charta of the ki 3 and by which 
the methods of obtaining this writ are so plainly point- 
ed out and enforced, that, so | as this statute re- 
mains unimpeached, no subject of England can be long 
detained in prison, except in those cases in which the 
law requires and justifies such detainer. 
» Sometimes, when the state is in real danger, a tem-« 
porary suspension of the habeas corpus act is thought 
n ; but, fortunately, it is net left to the execu- 
tive power to determine when the danger of the state 
is so great as to render this measure expedient. For the 
Parliament only, or legislative power, whenever it sees 
proper, can authorise the crown, by suspending the 
habeas corpus act for a short and limited time, to impri- 
son suspected persons without giving any reason for so 
doing. This, howeyer, is an experiment which ought 
never to be resorted to, except in cases of extreme 
emergency. See Blackstone’s Comment. B. III. ch. 8, 
and Jacob's Law Dict. by Tomlins, in which the reader 
will also find the substance of the provisions contained 
in the habeas corpus act. (2) 
HABIT. See Morar Putrosopny, and Association 

or Ingas, vol. ii. p. 570, col. 1.. 
HACKNEY. See Mippuesex.. ~ 
HADDINGTON isa royal burgh of Scotland, and 

the county town: of East Lothian or Haddingtonshire. 
It is situated’on the small river Tyne, and consists of 
four streets which cross each other nearly at right angles, 
One of these has two branches, viz. the Fore and the 
Back Street, the first of which crosses the place of in- 
tersection. The streets are in general spacious and 
clean. The houses, particularly those in the. Fore 
Street, are neat and well built ; and in the suburbs are 
some elegant little villas, At the end of the Fore 
Street, at its junction with the Back Street; is a 
neat town house, erected from the. designs of the 
late Mr Adam. The old abbey, which contains the 
parish church, is one of the principal ornaments 
of the town. This. venerable pile was. formerly. 
the church of the Franciscan monastery, and was 
erected during the reign of Alexander Il, In Febru- 
ary 1355-6, the town and a ae along with the 
church of the, Minorites, were burned by Edward IIT. 
The parish church, which has lately been much im- 
proved and embellished, occupies the west end, and the 
rest of the building is in ruins. In the aisle, which 
forms the burying-place of the Maitland family, is a 
marble statue of the Duke of Lauderdale lying on a bed. 
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of state, and also the monument erected to John Mait- 

land, Baron of Thirlstane, Lord High Chancellor of — 

which contains an inscription from the pen. England, , n 1 
of James VI. The Episcopalian chapel, built by pri- 

vate"subseription; is neat and commodious.:' About) a 
2X wile to the east of the town, near! the suburb called 

ngate, are the ruins of a n « founded in: 1178 
by Adda, widow of Prince Henry; and mothet of Mal- 
elm 1V. The bridge over the Tyne, which connects 

this suburb with the towny is: builtiof stone; and con- 

sistsof three archies. : Several fenvains:of the:ancient for- 
tifieations of the town are still’ visible, Haddingtomhad 

formerly a house of dominicans or black friars, who-were 

introduced into Scotland in the reign of Alexander TH... 

Haddington sends a member ‘to ‘parliament along 
with Jedburgh, Dunbar, Lauder, North ‘Berwick. 

It is' governed by’ a provost, three - bailies,:a dean: of 

guild, a treasurer and 12 councillors, and has seven in- 

coporated trades. The principal manufacture carried 
on in Haddington’ was one of coarse-woollen cloth ; but 

it has some time ago been abandoned... The manufac< 

ture of starch was attempted by Mr Wilkie; jun. of 

Gilehriston, a public spirited individual, butit did not 

succeed, A new flour mill, driven by steam,. has been 
built in the Nungate; and an extensive distillery is at 
present erecting on the bleachfield by Mr Dunlop, one of 
the partners of the distillery at East Linton. . The town 
has also suffered éonsiderable injury, from the removal 
of thé extensive barracks in its immediate: vicinity. 
The country around Haddington is extremely rich and ° 
‘peautifel, and is ornamented with many gentlemen’s 
seats, the principal of which are Amisfield, one of the 
seats of the: Earl of Wemyss; Clerkington, the seat of 
Mr Hepburn; Leadington, the seat of Lord Blantyre ; 
Coulston, the seat of Lord Dalhousie; Alderston, the 
seat of Mr Stewart ; and Letham, the seat of Mr Buchan 
‘Hepburn. 

The following is the population of the burgh and 
parish in 1811. 
; Number of inhabited houses pital Sit ci: 

Wo. of families... 2s + «+s, 104 
‘Do. employed in agriculture . 879 
Do. in.trade and manufactures. . . 389 
OMEGIES. = 528. 'e | Figo Umino te 2002 
Memales o/s, <o. 3h osteo ue ee 

Total population . . . . « + « 4870 

See Statistical Account of Scotland ; Transactions of 
the ge tang Society of Scotland, vol. i. ; and Chal- 
mers’ Caledonia, vol. il. p. 412. 
HADDINGTONSHIRE; See Lorntan, East. 
HADLEIGH, or Haptuey, is a market-town: of 

‘England, in'the county of Suffolk, situated on the river 
Breton. Its principal ornament is its church, which is 
a handsome structure with a spire steeple, situated in 
the middle of the town, The altar piece of the church 
is very handsome. Guthram or Gormo, the Danish 
chieftain, who was defeated by Alfred, embraced Chris- 
‘tainity, and reigned over the East Angles for 12 years, 
was interred here in 889. The'tomb, however, which 
is shewn as his, is. supposed by Mr Gough to be of 
much later date. Twelve alms-houses for 24 aged 
sn were founded here in 1497 by William Pykens 
am, dean of Stoke College, who was rector of Had- 
leigh. This town formerly carried on a great trade 
in cloth ;' but ite principal business is now that of 
spinning yarn for the weavers of Norwich. In 1811, 
the town and parish contained 509 inhabited houses, 
529 families, and a population of 2592. See Beauties 
of England ‘ahd’ Wales, vol. xiv. p. 2111 
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HADRAMAUT. See Ananzta, vol. ii. p. 275, &c. 
HADSJAR. See Anasia, vol. ii. p. 275, &c. a. 
HAERLEM,; or Haartem, a town in the United 2 

and pillag 
was recoveréd by A Ibert ;duke-of Saxony, punish- 
ed the insurgents, and deprived the; inhabitants of their 
privileges.” At the request :of Philip: IL. -of i 5» it 
was ere¢ted into a bishop's bar et scsi '. 3 but, 
in 1571, the citizens embraced the Protestant faith; and 
submitted to the Prince of Orange. It was besieged in 
1572 by Frederick of Toledo, son of the Duke of Al+ 
va, and for the space of eight months a 
desperate resistance.. Ewen the women of’ cence ; 
formed themselves into regular battalions, and shares 
in all the duties of the garrison. At length, worn out 
by famine and fati they agreed to surrender, upon 
condition that the:lives of the garrison and.of the’citie 
zens should be:spared;' but. the articles of capitulation 
were perfidiously violated, and two thousand of thesol- 
diers and inhabitants were massacred in cold blood. ‘In 
1577, it was finally united with the States, . > ie 

Haerlem isa large and handsome town, well built, 
and well paved. Its streets are broad and regular ; and, 
like the other towns of Holland, it abounds in canals, 
bridges, and trees. The buildings most worthy, of:no- 
tice are the palace, the public library, and the chuxch, 
The last is a very large structure, crowded, as is coms 
mon in that, country, with square wooden monuments, 
without any name, but having the arms of the deceas« 
ed painted on a black ground, and the date of the death 
in goid letters. Its principal: ornament is. the 5 
which is a¢counted: the finest:in the world, and whi 
occupies the whole west end of the nave. It. is sup- 
ported’ by eight marble columns, between two of which 
in the centre is a noble emblematical alto-relievo, with 
figures as large as life, It was, built in '1738, and has 
8000 pipes, the largest of which is 32 feet in length, 
and-16 inches in diameter.. There are 60 stops or 
voices, four separations, two: shakes, two. couplings, 
and twelve bellows... There is a pipe, which imitates 
the sound of the human voice, but it generally pre 
appoints the expectations of strangers.. The power 
variety of tone possessed by this. Testaiegting Takeuiiae 
be truly astonishing. Some of its notes are.so delicate as 
scarcely to exceed the warblings of a small singing 
bird ; and others so loud, as to shake the massy pile 
in which it stands. When the whole strength of the 
organ:is exerted,” says Mr Fell, « never did I hear, or 
could conceive, sounds more godlike. The swelling 
majesty of each gigantic note seems of more than mor= 
tal birth, and the slightest sounds enchant the ear. 
Solemnity, grandeur, delicacy, and harmony, ave the 
characteristics of this noble instrument.” . It is, played 
on two days of the week, for an hour each time; and 
the church is, on these océasions; the resort of the first 
company of the place. Haerlem is still! more justly ce- 
Jebrated. as the birth-place of Laurence Costar, who 
is said to have invented the art of printing, and the 
site of whose house is still pointed: out to strangers 
by an inscription. He is said to have made the dis- 
covery ‘by cutting the initial letters of his name upon 
a piece of bark, and using itvas a seal; and speci« 
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‘mens of the infancy of the art are ‘preserved in the 

” town-house. An academy of sciences was founded in 
} 1752 ; and there isan elegant museum of natural his- 
tory formed by Dr Van Maram, ior to-any other 
‘cabinet in H: d. ‘The articles are in an'excellent 

state of preservation, and with scientific taste. 
The insects of the Papilio tribe are said to be partieu- 

numerous, and many of them of the rarest de- 
i There is an institution founded by Peter 

ler Vander Hulst, a rich merchant of Haerlem, who 
bequeathed the whole of his fortune for the improve- 
ment of knowledge, and the’ relief of the poor. Its 
anual revenues are said to have amounted, before the 
revolution, tothe sum of 100,000 ftorins ; but, instead of 
being applied to objects:of science, they were allowed to 
accumulate, andare sus to have been secretly ap- 
ee during, the ascendancy of the French re- 

ic, tothe t necessities of the state. The 
: se isa magnificent building at one end-of the 

market-place, ‘and contains a number of valuable paint- 
ings, among which is ‘the first piece in oil, by Eyert; 
in 1437, which was sold.during the siege in 1572 for 
a few stivers, and is now valued at £2000. Haerlem 
is‘notia place of much trade; but is celebrated for its 
flourishing manufactures. of velvets, damasks, fine li- 
Rens, Samp. , satins, worsted —_ mat rmable 

I a number'of workmen, and sw a profitable 
Gin of traffic with Germany Brabant. Its 
bleacheries, also, are famous for the delicate whiteness 
which they give to linen cloths, which has been attri- 
buted to a peculiar quality in the waters of the lake of 
Haerlem, in le of imitation by any chemical pro- 
cess hitherto vered. Great quantities of beer are 

to Friesland, &c. ; and a gainful trade is car~ 
ried on in flowers, one of which, a-hyacinth, seen by 
M. Dutens in 1771, was valued by its owner at 10,000 
florins. In the neighbourhood of the town are several 
handsome villas, and a wood of'considerable extent full of 
delightful walks. About three miles distant is an exten- 
sive lake, called Haerlem Meer ; sometimes, also, the Sea 
of Leyden, generally ten feet in depth, and containing a 
surface of fitveen -square leagues. The population of 
Haerlem is 30,000. East Long. 4°38’ 19”, North Lat. 
52° 2256". See Trotter's Memoirs of Fox; Fell’s 
Tour in Holland ; Cary’s Tour in Holland; and Owen’s 
Travels, vol. i. - (9) 
" HAGUE, atown in Holland, and the'seat of the Dutch 
government,”10 miles ‘south-south-west of Leyden, 14 
south-west of Amsterdam, and about 3 Hilagerbice coast. It 
is generally termed by’ hers a Vi , use it 
Geebies runieipabvigttts, dnd horwartedndedoidewalle| 
but it contains atleast 38,000. inhabitants, and is one of 
the most elegant cities in Europe. It formed originally 
apart of the domains of the Counts of Holland, under 
the/name of Graven Haag, Counts Hedge, which may’ 
eee et ae ‘humble ‘appellation. of village. 

illiam IT. Comte of Holland;:removed his court from: 
Gravesande to this’ place in 1250; from which ‘time ‘it 
has always been the seat of government, and ‘in a poli- 
tical) sense ‘the is of ‘the United ‘States. It 
stande in a drier soil, and a more elevated ‘situation, 
than most other towns in’ Holland ; and its atmosphere 
is therefore accounted more pure and healthful. The 
environs are delightful; and the ap to it extreme- 
ly beautiful. ‘The’road, shaded on-both sides by lofty 
rows of trees, is sufficiently broad to‘admit four or five 
carriages abreast,and so level, that not the smallest in- 
equality of surface -is tobe -perceived.. On one side 
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numerous handsome-villas on its banks ; and direetly 
in view of the traveller, 
Hague, with the 
of the town. The streets are generally 
the meanest of them extremely clean. ” They aoe com 

¥ ’ of 
the city, and forms an o! ong square, with a line of 
magnificent buildings on one side, and a large bason of 
water on'the other. “The palace of the Stadholder con« 
sists chiefly of old buildings erected at different periods, 
without any seeeley ot désign, and is surrounded 
a canal, with draw-bridges. The French church 
noted as being the burying-place of several Counts of 
Holland; and, in its aaa is a fine garden in imita- 
tion of that of Vauxhall. “To the east and south of the 
town are many beautiful ‘meadows and handsome coun. 
try seats ; and the treesare so di as.to give the 
country the a ce of being better provided with 
wood than it is in reality. On'the west side, leading 
to the fishing village of Scheveling, is a beautiful ave- 
nue nearly two miles in length, and 20 paces in 
breadth. It runs‘in a perfectly straight line, and is 
shaded on each side by oaks, beeches, and limes of an 
astonishing size, so closely and skilfully planted, as to 
have the a ‘ance of an impervious forest. The ut- 
most care is taken to preserve this magnificent grove 
from injury ; and-cautions are fixed up at short distan- 
ces, denouncing the severest penalties against offenders, 
On the north side, about a mile from the town, is a 
noble wood; about two English miles in length, and 
nearly’ one in breadth, and full of the finest walks and 
most ‘pleasing views. “The palace called Maison de 
Bois, a house of retirement for the Stadholder, has no- 
thing remarkable in ‘its ‘a ce or situation, but re« 
sembles‘the ‘residence ‘of a plain country gentleman, 
During the'time! of the Batavian republic, it was con- 
v into: strom. arn for ‘the national ‘cabinet of 
paintings ; and, to the disgrace of the government, one 
suite of its apartmentswas occupied by the keeper of a 
taverrand brothel. “ The gardens belonging to this 
lace‘are*kept with great care as a public promenade; 
but they are laid out in the worst taste. Every thing 
is ‘unnatural and artificial; stagnant canals, ‘puerile 
bridges, flower-beds of every conceivable form, and trees 
cut’ into the most ‘fantastic shapes. \ One of the princi- 
pal curiosities at the’ Hague was the prince’s. cabinet 
of natural ‘history, and‘museum ‘of rare productions, 
which contained an excellent selection of shells, insects, 
and birds, besides a great yariety of toys from the East 
Indies. It a genes to og but is now pro- 
bably restored along with the ot illaged propert 
of the nation. ‘The only species of trade of any ried 
uence’ carried on at the Hague, consisted in the pub- 

lication of continental productions, particularly of French 
books ; but this literary traffic was completely extin- 
guished by the revolution ; and from the absence of the 
court, ‘the city was falling rapidly into decay. By the 
recent restoration of the old government, its empty pa- 
Jaces- have been re-occupied ; and its former affluence 
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and-splendour may be expected to return. East Long. 
ae is AT", Norte Lat 52° 4/ 50’. See Trotter’s Me- 

moirs of Fox ; Fell’s Tour in Holland ; Owen's Travels, 

vol. i. ; and Sir J. Carr's T'ravels in Holland. (q) 
HAI. See Merrorozocy. 
HAINAN, Istanp or. See Cutna, vol: vi. p.,210. 
HAINAU. See Hanav. ty 
HAIR. See Anatomy, vol. i. p. 842, and vol. ii. P 

24; and Gordon’s System of Human Anatomy, vol. i. 
See also Prica Potontica. 
HALBERSTADT, is amancient town of Prussia, and 

capital of the principality of the same name, It is si- 
tuated in the circle of Lower Saxony, on the small river 
Holtzemme. The principal public edifices and curiosi- 
ties are the cathedral, from the summit of which there 
is a fine view of the town, the court of St Peter's, the 
church of Notre Dame, and its organ. The palace now 
forms the town-house and excise-offices. There is here 
a literary society, which has published several journals 
of merit ; and there are excellent libraries belonging to 
the cathedral, to the church of Sta Maria, the church of 
St Martin, and that of the Franciscans. The cathedral 
library contains a manuscript of Priscian upon parch- 
ment, and several annotations in the handwriting of 
Luther. The Temple of the Muses, belonging to M. 
Gleim, one of the celebrated German poets, is worthy 

of being visited. The principal manufactures of this 
town are those of woollen and linen goods, gloves and 
pipes, paper and wax, There is here also a work in 
_. which cobalt is prepared. The mountains of Spiegel- 

berge, about half'a league from this town, are deserving 
the notice of travellers. They have been laid out in the 
‘English style of landscape-gardening, by the late Baron 
Spiegel. The village of Stropke, about 14 leagues from 
Halberstadt, is celebrated for the skill with which its 
peasantry play at chess. Halberstadt was burned in 
1179 by Henry the Lion, and a remarkable diet was 
held there by Lotharius I]. in 1134. In 1203, it was 
surrounded by walls and ditches. By the treaty of Til- 
sit it was annexed to the kingdom of Westphalia; but 
we believe that it has now reverted to the Prussian mo- 
narchy. Breyhahn, the supposed inventor of beer, was 
born in this town ; and his house, containing an inscrip- 
tion in honour of him, is still shewn. The population, 
which now amounts to 11,700, is composed equally of 
Catholics and Calvinists. East Longitude 11° 3’ 33’’, 
North Latitude 51° 53’ 55”. 
HALES, Srepuen. See Borany, p. 34. 
HHALF-Nore, Elementary, in music, according to 

several writers, has the ratio }£, =575-4f+-5m, and is 
the Semirone-major, which see. 

Hatr-Nnore, inger-key,.or artificial, .is.of very dif- 
ferent magnitudes in the different modes of tuning, 
and places in the scales of keyed instruments. The 
number of f’s in our notation, of any musical interval 
(by =, fand m), shews its number of these half-notes ; 
as is fully explained in our article Fincer-xey In- 
tervals. 

Haxe-nore, Greater, of Holden, has the ratio 25 
=5724+f+5m. See Semirons Major. 
Ea py. ee or mean, is 7yth of the octave, 

=1+ R-— 1} b> 4$,m, or 51,0032 f, ‘ 
See Mean Seiten if, cite eer, 

Hatr-nove, Lesser, of Holden, has the ratio += 
3624f+43m. See Semrrone Minor. 

HaAF-QuarTER Fone, of the Diacomatic genus, .ac- 
cording to Feytou, is + T,=13 5 4 4f+4 lim, = 
13.058398= +m, its-common log. being .9936059,3469, 
Mr Hoyle and others call this interval a comma. 
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, . broad and narrow cloths, coatings, and carpets. Se- — 

HAL 
Hatr-stops on the Organ, are those ranges of pipes 

which do not go through the whole compass of;the in- Hal 
strument, from the treble to the bass; as the vorne! and 
the sesquialtera stops, the dulciana, basoon, &e- 

Haur-roye of the ancients, had the ratio 243,= 
465-+4-f+4m ; which is now called the Limma. See 
that article. ’ 

Haur-ronr of Brougham, has the ratio 3%,= 
76.897955 = +f4.7m; itscommon log. = 9616713,1976, 
and it is the hemitone major of Ptolemy’s chromaticum 
intensum., ; f | 

Haur-tone, Chromatic Tontcum, is 4T.=2,/2~8, 
=5254f+4 4m, =52.0039312E x f4m; its common | 
log. =.9744237,3877,—=.084962 x VILI,=4.74070 x C, . 
=4VIII+2+ 4m. Itis the hemitone of the soft dia- 
tonic, and the chromatic diesis of Hoyle. 

Hatr-Tone, mean, of Sauveur, is ¢) VUI,=1--1%4/2,, 
=51.0038276-+4f4+4m. See Mean Semirone; Ing 
Ha r-tTong, mean, of Dr Smith, is 4 [11 ,=4/2+-44/5, 

=1915+f+41m, =49.2519665 4f+ 4m ; its common 
log.=.9757724,9607 5.080482 x VIII,= 4.490705 xC: 
it is sometimes called the mean half note. ; 
HALIFAX, is a populous market town of England, 

in the west riding of Yorkshire. It is situated on the 
western slope of a gentle eminence, washed by a branch 
of the river Calder, and is surrounded’on all sides with. 
high hills. ‘The town is about three quarters of a mile 
long from west to east, but it is narrow dnd irregular 
in its breadth. The houses are in general neat and 
well built, and the town has a singularly variegated 
appearance, from the mixture of brick and stone build- 
ings, and from the great number of small inclosures sur- 
rounded with stone walls. The ¢hurch, which is a 
large Gothic structure, stands near the east end of the 
town. It is 64 yards long, and 20 broad, and is sup- 
posed to have been built in the reign of Henry I. The 
tower of the church, which is well proportioned, is said 
to be 117 feet high. Within the chnueh are two cha- 
els, one on the north, and the other on the south side. 
his church having been found two small, an elegant. 

and spacious new church has lately been erected. The 
cloth hall, or piece hall, erected for the convenience of 
the manufacturers, is a large and elegant edifice of free- 
stone, in the form of an oblong square. It covers an 
area of 10,000 square yards, and has 315 separate 
rooms for the reception of goods. It is generally open 
from 10°to 12 o'clock, and goods to t 
£50,000 are often ex to sale at a time. % 

The parish of Halifax is one of the largest in Eng< 
land. It covers a space of 150 square iniles, and has 
13 chapels. It contains no fewer than 26 villages, 
whose united population, according to the census of 
1811, is 73,515. The chief manufactures ied on 
in the parish, are those of shalloons unpressed, and dyed 
of a scarlet’ colour, which are sent to Turkey and the 
Levant ; tammies, duroys, calamancoes, everlastings, 
russets, figured and flowered armines, says, moreens, 
and shags, kerseys, half thicks, serges, houlies, baize, 

amount of 

veral cotton manufactories have also been erected 
here. The trade of this town is greatly facilitated by 
a navigation from Sowerby bridge, in the neighbour- 
hood of the town, along the Calder, to Hull, and will 
receive additional advantages from the Rochdale canal, 
which -will connect the Calder at tei. bridge with 
the Bridgewater canal at Manchester. Excellent wool 
cards are.also manufactured here. Great quantities of 
ae “ecg found in the neighbourhood are sent te 
ondon. 



HAL 
igh, in his Additions to Camden; informs us, “ that 

the itants within Hardwicke forest claimed a 
i. be tke custom from time immemorial, that if a felon 

taken with to the amount of 131d. stolen 
within their. liberty, after being carried before the 

rds bailiff, and tried by four frith-burghers, from four 
wns within the said precinct, he was, on condemna- 

tion, to be executed on the next market-day, after 
‘having been set in the stocks first ; and after his execu- 

, a coroner was to take the verdict of a jury, and 
sometimes of those who condemned him.” e instru- 
ment used in these executions was one exactly the same 
as the modern guillotine, which was freely used against 
the robber of tenter grounds: (See Guittotinr.) The 
last execution under the “ Halifax gibbet law,” as it has 
been called, took place in 1650. The bailiff was after- 
wards threatened with prosecution, if he should repeat 
them. According to the census of 1811, the town- 
ship of Halifax contains 

ps 

Inhabited houses . 2. . 2. . . . 2151 
Number of families. eee] raat Ss 

Do. employed in agriculture. . . 8 
: Do. in trade and manufactures . . 2261 
gg dia alg A es PR er a Sa ere”) Re 

y Females a 46 * ae . . . . 5008 

x Total population 9159 

. See Beauties of England and Wales, vol. xvi. p. 742. 
HALIFAX is the principal town of the county of the 

"same name in Nova Scotia, one of the British possessions 
in North America. It is situated on the Bay of Che- 
bucto, which is very spacious, and is able to contain, 

- in perfect security, 1000 of the largest vessels. The 
town, which is about two miles long, and one-fourth 
‘of a mile broad, is situated on the west side of the har- 
bour, on the declivity of a commanding eminence, ele- 
vated 236 feet above the level of the sea. In conse- 
quence of the streets intersecting each other at right 

les, the houses are arranged into oblong squares. 
The Royal Naval Yard, supplied with military stores 
of all kinds, stands at the north end of the town. The 

accessible nature of the harbour, and its proximity to 
the principal interior settlements of the province, ren- 
der it the fittest place in British America for a seat of 
overnment. Halifax is entrenched with forts of tim- 

ber. The country around the town is rocky, and the 
_ soil unfit for cultivation. The imports of Great Britain 

alone, into the single port of Halifax, amounted, in 
fhery f £600,000. In vty and he the whale 
fi from the port of Halifax employed 28 sail of 
ships and brigs from 60 to 200 ja burthen. The 
principal exports from Halifax, are the fish caught upon 
its coasts, great quantities of which are sent to the 
West India islands. The amount of tonnage employed 

_ in the trade to and from the West India islands, and en- 
tered at the custom-house of Halifax, was, in 1792, 

* 64893 tons outwards, and 6571} tons inwards. Roads 
are opened from Halifax to all the settlements in the 
Peprince. Population, 1000 houses, and 8000 inha- 

itants. Some accounts state the population so high as 
15,000 or 16,000, West Long. 63° 35! 45”, North 
Lat, 44° 44/. See Morse’s Geography; Raynal’s His- 
tory of the East and West Indies ; Gray’s Letters from 
Canada; and Nova Scorta. 
_HALIOTIS. | See Concuoxoey, vol. vii. p. 66. 
- HALLE, is a town of Prussia, in the duchy of Mag- 

‘deburg. It is situated on an agreeable plain on the ri- 
ver Saale, This town is divided into four quarters, and 
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wae three Lutheran ‘churches, and also places of Haller. 

orship for the Calvinists and the Roman Catholics, and a -"y—" 
for the Jews. The principal edifices and ° 

curiosities of the town are, the cathedral ; the red tower, 
which rises 268 Rhenish feet ; he church of St Ulrice, 
where there is a fine monument erected to the celebrated 
Bulle d’Or of the Emperor Frederick II. ; the orphans 
payneien Hoffinan; the hotel de ville, which contains the 
ospital ; the amphitheatre of anatomy, situated in the 

place d’Armes ; the public library; the’ ruins of the 
chateau of Giebichenstein, from one of the windows of 
which the Landgrave of Thuringia threw himself, and 
received the title of the Leaper; and the ruins of the 
chateau of Moritzbourg. The orphans hospital was built 
in 1698 by Professor Franke, and contains a collection 
of artificial and natural curiosities, and a library. The 
university of Halle, formed out of a military academy, 
was established in 1699. It has a good library, and a 
cabinet of natural history. In the year 1802, it had 
634 students. This town owes its celebrity-to the fine 
salt springs in its neighbourhood. There are four of 
these which are very productive, lying on the Saale, 
in the lower of the town, called the Vale of Saale. 
These salt springs furnish water, of which from 16 to 
20 ounces yield from $ to 34 ounces of salt. They give 
work to 111 boiling houses, Each of these produces 
annually about 1200. The possessors of these springs 
are called Pfaenner, and the workmen Hallores. They 
are the descendants of the ancient Wends, and still re- 
tain their dress and manners. 

Canstein’s printing-office for the Bible is a very large 
establishment. In 1800, the number of copies printed 
amounted to 1,793,534 Bibles, exclusive of 877,999 co- 
pies of the New Testament, 1600 Psalms, and 52,500 
copies of Jesus Sirach. The other articles of manufac- 
ture are worsted and silk stockings, starch, flannels, 
buttons, linen, tobacco pipes, china ware, ribbons, and 
red and yellow Turkey leather. Population 20,000, 
including 1195 Halleres, or manufacturers of salt, East 
Long. 11° 58’ 2", North Lat. 51° 29’ 5". 

* HALLER, Axzerr pe, a physician and professor of 
the last century, celebrated for the excellence and vo- 
luminousness of his writings. He was born at Berne, 
in Switzerland, on the 18th of October 1708. His fa- 
ther was Emmanuel Haller, advocate, and chancellor 
of the county of Baden, His early education was com- 
mitted to one, Abraham Baillodz, a fanatical and se- 
vere preceptor, not well qualified for training with ad- 
vantage a mind of Hialler’s sensibility. Yet he very 
early discovered an unparalleled assiduity in the pur- 
suit of knowledge. At five years of age, having already 
learned to write, he arranged for himself, in alphabeti- 
cal order, all the words that were taught him In a 
little after, he compiled dictionaries in the Hebrew, 

Chaldee, and Greek languages, to which he often had 

recourse in his advanced years. At the age of ten, he 
composed. German and. Latin verses, the merit of which 
astonished his teachers. He ridiculed, in a Latin sati- 

rical poem, the pouty of his private tutor, from 
whose severity he had suffered. At the age of twelve, 

he extracted the dictionaries of Moreri and Bayle, 

2000 articles of biography of the most celebrated men. 
When he was thirteen he lost his father, whose death 

left him in a 7 measure destitute of the resources 
ing of fortune. intended for the church, he finished 

his studies at the public school. On one occasion, ha~ 

ving a to translate into Latin, he attracted 

the iration the professors, by giving a translation 

of it into excellent Greek, Having Snished his literary 
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Haller. studies at the age of fourteen, he was led, by his ‘ardour 

for learning, to pay a visit to Dr Newhams, an able 
physician at Bienne, whose son was one of his school 
companions. This gentleman gave him some instruc- 
tions in the Cartesian system of natural philosophy. 
That pursuit, however, did not engross his whole’ atten- 
tion. He continued to cultivate polite literature, and 
to exercise his talent in composing verses. The house 
in which he lived at Bienne having caught fire, he had 
only time to save his poems ‘before it was burnt down. 
These poems he revised in less than twelve months af- 
ter; and, reflecting on the Satirical strain in which the 
were written, he committed them to’ the flames, with’ 
the exception of a few, which were left te attest’ his’ 
oe talent, without reproaching' the goodness of his 
eart. 
After indicating talents which qualified him for mak~- 

ing a conspicuous figure in any pursuit, he embraced 
the medical profession. Towards the end of the year 
1723, he began his professional studies at Tubingen, 
under Camerarius and Duvernois, at that time celebra- 
ted teachers of anatomy and medicine. While at Tu- 
bingen, he occasionally joined in the» convivial parties 
of his fellow-students; but was on one occasion so 

werfully shocked ‘by the abandonment of reason ex- 
hibited in these indulgences, ‘that he formed a resolu- 
tion, which he kept for the' remainder of his life, to 
leave off entirely the use of wine. .As Boerhaave’s In- 
stitulions were used as a medical text-book at Tubingen, 
Haller had an opportunity of appreciating the genius 
of this author, which induced’him to repair to Leyden 
to profit by his lectures. ‘These two great men having 
met in this manner, immediately perceived each other’s 
merits. Boerhaave was then teacher of medicine and 
botany, and Albinus demonstrator of anatomy at that 
celebrated school. Both of these ‘professors ‘treated 
him with great distinction, and excited in his mind 
a powerful emulation. ‘The superb'museum of Ruysch, 
at Amsterdam, which he often ‘visited, contributed at 
this time to animate and guide‘his ‘studies. At the age 
of 19, he took the degree of ‘Doctor of Medicine at 
Leyden. The subject of his'thesis was one which‘he 
had discussed with Duvernois at Tubingen, the refu- 
tation of a position advanced by Professor Coschwitz, 
of Halle, that there were two salivary ducts'in ‘the pos- 
terior part of the tongue, which*this author claimed as 
his'discovery. Haller-shewed that these supposed ducts 
were two veins. His works contain the plates by which 
this point was elucidated. 

In 1727, he visited England; where he became in- 
timately acquainted with Sir Hans Sloane, the’President 
of the Royal Society, and Douglas'and Cheselden, two 
of its distinguished members. He also spent some time at 
Oxford. He'went next to France;where he formed 
ane acquaintance with Geoffroy, Antoine and Bernard 
de Jussieu, ‘Petit, and Ledran, and attended the: lec- 
tures of the celebrated Winslow. A‘person who'lived 
in an adjoining house having found ‘him engaged in 
private dissection, denounced him ‘to the minister. of 
police, in consequence of which he was obliged to re~ 
main for some: time in-concealment.! Dissections must 
have been conducted) in ‘that ‘city with much greater 
difficulty than they arenow. Paris has furnished for 
some time the amplest field inthe world for this mode 
of pursuing professional knowledge :- and, “however 
much some may affeet to connect: this fact ‘with the 
careless licentiousness of the French nation, it exhi- 
bits a bright contrast to the feelings so prevalent in our 
own country relative ‘to' the: remains of the deceased. 

HALLER. 
ignorance, these feel- 

ings appear to the persons who cherish them sacred and = 
refed, though they senselessly oppose an obstinate 
barrier to the dissemination of the most important 

Haller next went to Basle, where he applied himself 
to the study of geometry under the celebrated Ber= 
noulli, and for a short time he filled, with great credit, 
the anatomical chair during a tem: ‘illness of Pros 
fessor Mieg. He returned to Berne in 1729, to prac~’ 
tise as a physician. Those who were previously estas 
blished there, detracted from his professional character, 
by ‘representing him as blindly attached to delusive 
theories, and had he the pegs to: him from 
obtaining the appointment of physician to an hospital, 
for which, in 34, he was a candidate. Two 
after, however, he succeeded in that object, and dis- 
charged the duties of the office with great credit. 

The celebrity of his talents for anatomy induced the 
republic of Berne to form an anatomical theatre, and 
appoint him their professor. About this,time he culti~ 
vated various elegant studies. He pronounced an ora« 
tion before a public literary. assembly, in which he as- 
serted the general superiority of the ancients to the mo« 
derns. He published a collection of German odes and 
poetical epistles, which ‘evinced the refined taste and 
delicate sensibility of the author, were admired in every. 
part of Europe, and soon translated into various lan« 
guages. The piece which gave greatest satisfaction was. 
one devoted to a descriptive account of the Alps, and 
the manners of their inhabitants. Possessing, among 
his other accomplishments, an extensive acquaintance- 
with biography and civil history, he received the charge 
of the public library at Berne. He drew up a catalogue 
raisonnée of the books, and arranged, in luminous. 
order, a collection of more than 5000 medals belong« 
ing ee iba 

“In 1736, -he was invited, by the regency of Haz 
nover, to fill the ;chair of anatomy, surgery, and bo 
tany, in the University of Gottingen, now for the first. 
time instituted. He embraced this opportunity of de« 
voting himself with more decided advantages to the’. 
improvement of science. He celebrated, in an ode, 
the inauguration of that university, and gave a compe- 
tent share of ‘praise to George II. King of Britain, for- 
the zeal with which he promoted science in every part 
of his dominions, ‘ These included the American colonies, 
which were then illuminated by the genius of Franklin. 
At his entrance on his official duties at Gottingen, Haller. 
was subjected to domestic discouragements of a trying 
nature. The carriage in which his wife and three chi 
dren travelled from their native country to this new 
situation, was overset on the road, and his wife re« 
ceived an injury, of ‘which she died soon after ara 
riving at the end of her journey. He applied him< 
self; however, with great zeal, to his academical du- 
ties, encouraged by the increasing esteem of his col<. . 
leagues, and by the assistance of his countryman Hu<. _ 
ber, He published, in 1739, his Leclures on Boers 
haave’s Institutions, on which he had annually comment« 
ed to his pupils. In this work, we find some germs of * 
those more extended undertakings in physiology, which 
pee the foundation for so great a sve of his future 
ame, 
Having, among his other pursuits, cultivated that_of 

botany, he published, in 1742, his Enumeratio Stirpium: 
Helveticarum, in two folio volumes, which were embel- 
lished with numerous elegant engravings. The ar« 
rangement of this work rather presents us with a- 

Like all’ the prejudices of savage i 



of the ions, which take place in the exte gradations place in iets 

ler admitted, some reckoning them 18, others 15. In 
the following year, he published a systematic account 
of the plants in the botanic garden of Gottingen, which 
was republished nine years after in a more complete 
state, and contained a description of some new species. 

_ In1749, he published, in one work, a collection of in- 
sulated: remarks in botany, which he entitled Opuscula 
Botanica, Haller’s great-merit consisted in the versa- 
tility of his genius, which enabled him to pass rapidly 
from one subject to another, excelling equally in all. 

the year 1743 to 1753, he published annually a 
fasciculus of anatomical plates of the most remarkable 
dissections which occurred in the course of his labours. 
These were admired for the minute explanations and 
learned notes which accompanied them. 
In 1745, he published an ingenious argumentative 

discourse, De Feetiius Monstruosis, in which he main- 
tained that the original germs were in such instances 
defective, in opposition to the opinion that monstrosity 
was the effect of a derangement in the evolution of a 
germ originally perfect. 
_ In 1746, he announced his experiments on respira- 
tion, in which he established the identity of office of 
the two layers of intercostal muscles, and the whole of 
the doctrines regarding the mechanical part of that func- 
tion which have ever since been maintained, in opposi- 
tion to the vague and erroneous notions: which previ- 

~ ‘ousl necaiuiny 
“Haller, like most other eminent men of the medical 
rs was engaged in some warm disputes. Dr 

amberger, Van Swieten, De Haen, Albinus, and La- 
mettrie, were his antagonists. In these however, he 
generally displayed moderation. In the second edition 
of his Essay on Respiration, instead of accumulating re- 
joinders, and exposing afresh the weakness of the ar- 
guments of Hamberger, he suppressed every harsh ex- 
pression which the first edition contained. He had some 
physiological discussions with Dr Whytt of Edinburgh, 

- Lamure, Lecat, and Lorry, in the course of which can- 
dour and mutual an were on all sides observed. 

_ The subject.on which he displayed greatest origina- 
lity was irritability, which he considered as a. pro 
of animated bodies distinct from sensibility, and resi- 
ding in different organs. On this it et Dr Whytt 
of Edinburgh maintained with him a learned and in- 
‘structive controversy. Tlie latter undoubtedly had the 
4 oeaiehed in argument, without prejudice to the ge- 
nius which Haller displayed in the developement of his 
theory, and the command of temper with which he con- 
ducted the controversy. 

_ In 1749, he published his Prime linee Physiologic. 
This work maintained the pre-eminence as a text book 
in this department, long ater a multitude of improve- 
ments had been made in the science. In the composi- 
tion of it he did notindulge in theory, but exhibited 
facts with a rigorous exactness. He published new 
editions of various works in medicine, as well as in na- 

“tural science. It is in the prefaces to these works and 
to his own that he communicates knowledge in the 
most striking and engaging manner. ‘They are collected 
in one volume, entitled German Opuscula. 

_ Betwixt the years 1747 and 1756, he was employed 
in publishing a collection of dissertations, composed by 
various authors, on, anatomy in eight volumes, on sur- 
gery in five, and on the practice of medicine in seven. 
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Besides the works now mentioned, Haller published Haller, 

various physiological dissertations betwixt the years 1736 =~" 
and 1753, which were of themselves sufficient to confer 
on him a high d of celebrity. Among these, was 
one on the circulation by which the substance of the 
heart'is supplied with blood for its own nutrition ; one 
on the form of the Eustachian valve at different periods 
of life; and one on the membrana decidua of the foetus. 

At Gottingen, he exerted himself in the formation of 
various useful institutions ; such as the College of Sur- 
geons, the Gottingen Society, a lying-in hospital sabs 
servient to the obstetrical branch of education, an ana« 
tomical museum, and a seminaty for instructing artists 

painting objects of anatomy, botany, and natural 
story. 
These exertions procured for M. de Haller a high de- 

gree of honourable fame, He was elected member of 
almost all the academies of Europe. It deserves to be 
mentioned, that the Academy of Upsal had the honour 
of taking the lead. -A learned society, which shews no 
tendency to precipitate admiration, deserves great cre- 
dit when it early distinguishes the buds of a just cele- 
brity, and bysits notice cherishes exertions which might 
otherwise in some measure languish. When on a visit 
to Berne, he was elected a member of the sovereign 
council of that republic. 

George II, took a lively interest in the splendid suc- 
cess of Haller. In 1739, he appointed him his first 
physician as elector of Hanover ; he gave him the title 
of aulic counsellor; and in 1749, procured for him let- 
ters of epee from the Emperor of Germany, creating 
him baron.’ Haller always, however, declined the title. 

More than one seminary of learning aspired to the 
honour of numbering him among their teachers. * Dil- 
lenius, professor of botany at Oxford, having before 
his death, which happened in, 1747, expressed a desire 
that he should’ be chosen his successor, an invitation 
was given him to fill that vacancy. The following year 
he was invited to succeed Albinus at Utrecht as chan- 
cellor to the university ; and ‘soon after, the King of 
Prussia offered him an eligible establishment at Berlin, 
with the presidentship of the Academy. But Haller 
‘did not so far indulge a roving ambition, as to accept of 
any of these honourable appointments. He thus testi- 
fied a grateful attachment to that university, the founder 
of which was the earliest to give him the honours best 
suited to gratify his wishes, and to afford scope for the 
full exercise of his great talents, He determined not 
to leave Gottingen for any place except his native coun« 
try. 
Tin 1753, finding his strength unequal to the labours 

of his situation, conjoined with the execution of the 
plans of writing which he meditated, he resolved tore- 
turn to Berne, to pass the remainder of his life. The 
seventeen years which he had spent at Gottingen, though 
brilliant in the eyes of Europe, and attended with much 
gratification to his own mind, were also marked with 
traces of affecting domestic vicissitudes. ‘Two years afs 
ter he had lost his wife in the ntanner already related, 
he married a second, who died a few months after 
marriage. He then married a third, who was his com- 
panion for the rest of his days. For thus consoling him- 

» self twice, after the death of the individual bound to 
him by the closest ties, he was subjected, as usually 
happens, to the censure of weak and vain persons, who 
affect ‘a character for sensibility, because their taste 
leads them to admire consistency in unhappiness in an 
object to which, with the eyes of critical amateurs, they 
occasionally turn their attention, and who demand for 
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the gratification of that preposterous selfishness, that the 
most worthy characters should be involved in perma- 
nent. bitterness, bereft at once of self-command and 
consolation. Haller was not chargeable with that harsh 
apathy of which the ancient Stoics are sometimes ac- 
cused. He allowed the tides of sensibility on proper 
occasions to overflow ; but, with the most rational of that 
sect, he set bounds to this indulgence; considering 
rotracted tears as equally unbecoming with inordinate 
aughter. In an elegant poem entitled Doris, he ex- 
ressed the tenderest attachment to his first wife, and 
is sincere grief after her decease. In another monody 

within three years, he celebrated his second ; and with 
the third, he spent many years in the enjoyment of the 
most respectable state of domestic happiness. 

On his return to Berne, he was received by his coun- 
trymen with genuine affection and delight. He had the 
fortune to obtain the honourable situation of governor 
of the town-house, which was awarded by lot. 

In a year after his return, he published his Opuscula 
Pathologica, a work containing some curious facts in 
morbid anatomy. It contained also a description of a 
singular epidemic which had appeared in Switzerland, 
a sort of bilious pleurisy, in which venesection was un- 
favourable. He rnade experiments on the medical 
power of electricity in deafness, a subject which then 
excited much attention in Europe, and he pronounced it 
wholly ineffectual. He sometimes made botanical ex- 
cursions, sometimes dissected animals, and published 
ingenious accounts of such physiological resultsas he ob- 
tained ; for example, the growth of the bones, the struc- 
turé of the brain and eyes of fishes, the anatomy of the 
chick in ovo, and the general subject of generation. 
One of his conclusions on this last subject was, that the 
female has by far the greatest share in the production 
of the foetus. 

The most complete work of Haller, and that which 
will always be most perused, was his great’ System of 
Physiology in eight quarto volumes, which he began 
in 1757 and finished in 1766.. This work contains a 
complete account of all the facts then known on this 
extensive subject, minute anatomical descriptions of 
the structitre of the organs, and a detail of the systematic 
opinions of former authors. By this work he for ever 
rescued physiology from the degradation of being the 
sport of vain hypothesis: he divested it of the spuri- 
ous riches with which fancy had decorated it, and in 
their stead exhibited a collection of facts, which was at 
once solid and extensive, and led the way for the ac- 
cumulation of further results of observation and ex- 
periment, from which just theories might gradually 
arise. 

: In 1772, 1773, and 1774, he amused himself by pub- 
lishing in the form of three romances, his thoughts on 
the degrees of happiness to be enjoyed under dif- 
ferent forms of political government. In the first, en- 
titled Usong, he delineated the happiness arising from 
the administration of a virtuous and judicious despotic 
monarch, who encourages justice and morality. In 
the second, Alfred, he represented that.of a limited 
monarchy, in which the nobles and people preserve 
their right to a share in the management of the pub- 
lic. interests; and the king, while he regulates the state, pays respect to. established forms, consults syste- matically the public voice, and exerts himself to main< 
tain that constitution by which his own power is at 
once prevented from becoming lawless, and assisted 
in the dispensation of national benefits. In the third, 
entitled Fabius and Cato, he described a well-regulated 
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offices, which his philosophical talents enabled him to 

ari . Where it is dangerous to insist on the desi. 
rableness of a complete change of government, it is wise ‘ 
to endeavour to stimulate to virtue those in whose 
power the destinies of the human race are placed. At 
the same time it is a beneficial exercise of a philosophi 
cal talent to speculate on the most eligible forms for 
those communities which have as yet no established 
government, or for those eras of revolution in which 
the persons qualified to judge of what is best, and 
possessed of power by their union to a ‘it, are per 
fectly disposed to embrace such institutions as would 
contribute most effectually to the perpetual welfare of 
society. On this spectlation Haller did not enter far- 
ther dian by shewing himself partial to an ari 
like that of his native country: nor did he so far com~ 
plete his plan, as to paint the advantages of the best 
state of a democracy. ‘ messes? 

Haller drew up several articles for the French Ency- 
clopedie: and he long guarded the interests of general 
literature, by writing in the German review at Gottin- 
gen. The articles of which he was the author in that 
work amounted to 1500, ~ “tt 

His last works were his Bibliotheca Botanices, Anas 
ltomice, Chirurgie et Medicine Practice. In this ex- 
tensive and well digested list of authors, he points out 
in the amplest manner, and with a luminous arrange- 
ment, the sources from which he derived his know- 
ledge, and from which it might be obtained by others. 
It is written in the nore of vane ab arr 
responding to the different epochs and schools of syste+ 
tnitie cpinlati) and to each subdivision a short descrip- 
tive sketch of the period or sect in these sciences is 
prefixed. It thus exhibits an interesting history of the 
advances of science, accompanied by a full enumeration 
of the literary monuments which serve for the records 
of knowledge and opinion. His Bibliotheca Medicine 
was not completed. He had it also in view to form a 
similar work on Natural Philosophy. 

The republic sometimes conferred on him tem 

fulfil with distinguished advantage ; and he was always 
ready to employ these talents for the public good. 
While he was governor of the canton of L’Aigle, he 
essentially benefited the resources of the state, by im+ 
proving the manufacture of salt. He exerted himself 
for the establishment of a house for the maintenance 
and education of orphans and the children of eine 
citizens; and also a school for the education of the | 
dren of the more opulent classes, in which the acquisi- 
tion of useful knowledge was preferred to the objects of 
a scholastic discipline. By his influence, the situation 
of the clergy of the Pais de Vaud, which had been 
wretched and degrading, was rendered comfortable and 
respectable. 

he University of Gottingen, and its patron the 
King of Britain, solicited him to return to that place, 
offering him the chancellorship on the death of Mosheim. 
The Wing of Prussia offered to make him chancellor of 
the University of Halle, and the Empress of Russia 
made temptin to induce him to go to Peters- 
burg. -But he preferred remaining in the bosom of 
his native country, which at this time testified its re- 
spect for his character, and its desire of retaining him, 
by voting to him a competent annual salary. In 1776, 
he received the order of the Polar Star from the King 
of Sweden. i . 

The Emperor of Germany, in the course of his last 
travels, visited Haller, and found him labouring under 
an accumulation of infirmities which he evidently. 
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Meia‘not 1 ort. On his return to Vi he pla: found : ; 4 Ag ee teflon bo es of wine of uncommon aoshe ce, goad ror + ee i ae were lively, with a quantity of the best bark ; but Haller, before he 
= in his power to set the due value on this simple 

te of private fri ip from that monarch, had 
paid the debt of nature, e emperor received the 
‘news of his death with unfeigned grief ; and afterwards, 
in order to secure an honourable relict, and a useful 
memorial of the studies of this great man, he purchased 
his library, and had it conveyed to Milan. 
- His disease wa’ a form of retrocedent gout, affectin 
the region of the bladder, and was accompanied wit 
so much inconvenience tha _he was obliged to confine 
himself at home. He published among the memoirs 

Society of Gottingen, an account of its progress, 
nd of his personal experience of the effects of opium 

other remedies. In the midst of this distressin 
illness, he published a second edition of his great wor 
on iology. 
“M. Rosselet, his physician, told him at his own de- 
sire, his opinion of the exact time at which he was 
likely to die. In his last moments he was perfectly 
collected, and, with his hand on his pulse, coolly re- 
marked to M. Rosselet that it had now ceased to beat, 

- He had eleven children, eight of whom he lived to 
see established, 20 grandchildren, and before his death 
two great-grandchildren. His eldest son, Gottlieb 

; , Was an eminent citizen of Berne, 
distinguished for his historical learning. 

Haller was of the Protestant religion, and sincerely 
attached to his religious principles. La Mettrie, in 
dedicating to him a work in support of’ materialism, 
created in him the utmost horror and distress, by affect- 
ing to re t his discoveries as the most valuable 

roofs of doctrine. His mode of life was rigidly 
er. His only beverage was water, and he delighted 

) fepresent the unfitness of the climate of Berne for 
the culture of the , as a signal advantage confer. 

ed by nature on his country. 
~’Haller was exceeded by none of his contemporaries 
in the extent of his generalinformation. He was well 
equainted with most of the 1 es of Europe, and 
ps ame Be with the utmost fait ~ the ogo 
of France, England h ly, Ho , Denmark, an 
Sweden, in their ive native 1 Beg t 
A more industrious literary life than of Haller 
cannot be ry ieee moment of his time was 

vied. e reading of new books, and the com- 
positon of the lighter species of memoirs, and articles 

x reviews, were his on i During a long 
state of delicate health a a his li , where 
he so es months without ever going out. 
Wlbee be eat Mi oocate and with the society of his fa- 

nily and his books, he concentrated within this narrow 
e all that he ‘held most dear on earth. He com- 

nunicated to those around him a taste for scientific 
pursuits- His house was a sort of sanctuary of the 
sciences. He was assisted by his pupils, who had the 
range of his library and his theatre. His wife ac. 
quired the art of drawing and painting for baci 2 
of rendering herself useful to him. His children, 
friends, and fellow citizens, all regarded it as their du- 
ty to gregh i So ri 
bility subjected him to alternations an 

: : He rarely fonet nis Socal parties 
Then he did, he often rendered himself extremely 
reeable ; his conyersation, however, was always that 
a man of learning ; even on trifling subjects, ‘he dis- 
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—and his countenance noble and expressive, 
He was probably the most voluminous writer after 

Galen. His Latin style is sometimes dry, complicated, 
and not readily understood ‘by persons unaccustomed 
to it: but the profundity of views, the well connected 
strain of reflection, and the great erudition with which 
his works are replete, never fail to reward the reader. 
Various as the subjects were which occupied his pen, 
he shews a consistency of doctrine, and a unity of 
views and of method, which characterise solidity of 
judgment, and announce a commanding genius. “His 
works on medical science will long continue to be read 
with profit, when the labours of many others, which 
haye attracted the notice of the day, are reduced, by 
the cool decision of ity, to their just rank,—that of 
being regarded as the errors of exuberant fancy, impo- 
sing on the age in which they appeared, by laying pre- 
mature and peremptory claim to the cheat of regular 
scientific ry See Vicq d’Azyr's Eloges ; Henry’s 
Life of Haller ; and Haller’s Bibliotheca Anatomic. (4.D.) 
HALLEY, Epmunp, a celebrated astronomer and na- 

tural philosopher, was born at Haggerston, in the parish 
of St is, Shoreditch, London, on the 8th Novem- 
ber 1656. His father, who was an opulent citizen and 
soapboiler, sent: him to St Paul’s school, where, under 
the care of the learned Dr Gale, he made rapid ad- 
vances in his classical studies, and acquired such a 
taste for elementary astronomy, that he amused him- 
self in makin Sow and observed the change in the 
variation of the needle at London in the year 1672, 
the year before he left school. From this seminary, 
which he left in 1673, he went to Queen’s College, 
Oxford, where he was entered s gentleman commoner, 
and where, with the aid ofa good collection of instru- 
ments which his father had purchased for him, he de- 
voted himself almost exclusively to the study of mathe- 
matics and astronomy. In the year 1676, he published his 
first in the Philosophical Transactions, entitled, 
« A Direct and Geometrical Method of investigating the 
Aphelia, the Eccentricities, and the Proportions of the 
Orbits of the Primary Planets, without supposing the equa- 
lity of the Angle of Molion at the other focus of the Pla- 
net's Ellipsis ;? and he continued to employ himself in 
astronomical observations. Although he had long en- 
tertained a plan of forming a complete catalogue of the 
fixed stars, yet he abandoned this scheme upon heari 
that Flamstead and Hevelius were occupied in the same 
pursuit. He resolved, however, to form a catal of 
the stars of the southern hemi ; and, by the in- 
fluence of Joseph Williamson, of State, and 
Sir Jonas Moore, Surveyor of the ance, Charles 
Tl. was prevailed upon to send Halley to St Helena, 
im order to accomplish this desirable object. He arriv- 
ed on the island in photon 1677, after a voyage 
of three months ; and though he was much in’ 
ed by the frequent fogs which hover over it, yet, by 
most unremitting in aa he at last executed his - 
which he published in 1679, under the title of Cata- 
logus Stellarum Australium. This work was presented, 
on his return from St Helena, in November’ 1678, to 
Charles 11. who gave hitn a mandamus to the Univer- 
sity of Oxford forthe degree of A‘M, Halley had re- 
warded.the kindness of his patron by forming a new 
constellation under the name of Robur Carolinum. Du- 
ring his stay at St Helena, he had’the good fortune to 
observe the transit of Mercury over the sun’s disc. 

an 
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_ In the year,1678, Halley was electeda Fellow of the 

~~ Royal Society of London ; and, in consequence of the 

dispute between Heyelius and Hooke respecting the use 

of telescopic sights, he went to Dantzic in 1679 for the 
purpose of settling the controversy, by examining the 

method of observation employed by the. Polish astrono- 

mer. He remained at. Dantzic from the 26th of May 

till the 18th July, and returned to England deeply im- 

pressed with a conviction of the wonderful perfection 
of Hevelius’s, instruments, and of the great accuracy of 
his observations. 

In the year 1680, Halley set out for Paris, accompa- 
nied by his friend Mr Nelson, with the view of per- 
forming the grand tour of Europe. In crossing the 
English channel, he obtained a view of the great. comet 
upon its return from the sun; and having been fortu- 
nate enough to observe its descent towards that lu- 
minary, he was able to complete his observations at the 
Royal Observatory. of Paris, which was then under 
the direction of Dominique Cassini, From Paris he 
went toItaly, where he spent the greater part of the 
year 1681 ; but his private affairs obliged him to return 
to England about the end of the year. 

Soon after his arrival in London, Halley married the 
daughter of Mr Tooke, auditor of the Exchequer, and 
took up his residence at Islington, where he put up 
his astronomical apparatus, and pursued with ardour 
his favourite study. With this amiable woman Halley 
lived. 55 years, but was not blessed with any family. 

In the Philosophical Transactions for 1683, he pub- 
lished his Theory of the Variation of the Magnetical 
Compass—a paper of singular merit, in which he endea- 
yours to shew, that the “ whole globe of the earth is 
ene great magnet, having four magnetical poles or 
points of attraction, near each pole of the equator two ; 
and that, in those parts of the world which lie near 
adjacent to any of these magnetic poles, the needle is 
governed thereby, the nearest pole being always pre- 
dominant over the more remote.” 

Our author's. studies were now somewhat interrupted 
by domestic misfortunes. His father had suffered 
greatly from. the fire in London; and having impru- 
dently entered into a second marriage, he was reduced 
comparatively to a state of poverty. His son, however, 
speedily resumed his usual occupations ; and, in the year 
1684, his attention was directed to the subject of Kepler’s 
sesquialterate proportion, from which. he concluded 
that the centripetal force must be inversely as the square 
of the distance. He found himself unable, however, 
to establish this by geometrical-principles ; and having 
applied.in vain for assistance to Dr Hooke and Sir 
Christopher Wren, he at last made. a visit to Cambridge, 
in order to consult Mr Newton, This illustrious mathe- 
matician communicated to Halley. 12 theorems which he 
had written Hpge the. subject, containing his theory of 
ravitation, Halley was sa delighted with the deve- 
opement of this great discovery, that he prevailed. up- 
on Newton to complete his Principia, which was ac- 
tually sabithes in, 1686, under the immediate care of 
Dr Halle , who prefixed to it a discourse of his own, 
and complimented. Newton in an elegant copy of La- 
tin verses. 

In the year 1685 Halley had. been. appointed clerk 
to the Royal Society, and ‘was the principal person em= 
ployed in the publication of its. Transactions. 

n 1686, he published a paper, entitled, An Histori. 
eal Account ¥ the Trade Winds and Monsoons obser= 
vable in the Seas between and near the Tropics, with an 
attempt to assign their physical cause; and in 1687, 

LEY. 
appeared jhis Estimate of the Roantiie of Vapour..raised | 
out-of the Sea by the warmth of the Sun, which gave 
so much satisfaction to the Royal. Society, that they re- 
quested him to pursue the subject..e accordmgly 
published, in 1691, his pene On the. Circulation of the 
Watery Vapours of the Sea, and the Origin of Springs ; 

_in which he first pointed out that fine provision of na- 
ture, by which a constant circulation, of water is kept 
up. between the atmosphere,and the ocean. Hi y 
published in 1687, his paper On the Numbers_and Li- 
mits of the Roots of Cubic and. Biquadratic Equations. 
In 1688, he published a_correct. ephemeris foe that 
year; and in 1691, appeared his paper On the Time 
and Place of Julius Cesar’s Descent upon Great Britain, 
in which he considers it as demonstrated, that Czesar 
landed in the Downs a little to the northward of Do- 
ver cliffs, on the 26th of August, 55 before Christ. In 
consequence of haying had the good fortune to observe — 
the transit of Mercury when he was at St Helena, Hal- 
ley. directed his attention particularly to this class of 
phenomena ; and in 1691, he published. a paper On. ihe 
visible Conjunctions of the Inferior Planets with the Sun, 
in which he has calculated all the transits of Mercury 
from A. D. 1605 te 1799, and all those of Venus from 
918 to 2004. He was fully aware at this time of | 
the great advantages which astronomy would derive 
from the observation of these. phenomena ; and he re« 
marks, that “ the principal use of these conjunctions is 
accurately to determine the distance of the sun from 
the earth, or his parallax, which astronomers have, by _ 
several methads, attempted in vain, while the an 
ness of the angles sought do easily elude the nicest, 
instruments ; but in observing the ingress of Venus ins. 
to, and egress from, the sun, the space.of time between. 
the moments of the internal contacts may, be obtained. 
to a second of time, that is, to ;3. of a second, or,4” of the. 
observed arch, by means of an ordinary telescope and, 
clock that. goes accurately for 6 or 8 hours.” Haley 
had, however, been anticipated in this ingeni 
by: our countryman James Gregory. 
James Gregory. , ie iar ail 

In consequence of Dr Bernard’s resignation, a va. 
cancy took place in the Savilian professorship of Astro-. 
nomy at Oxford. Dr Halley was naturally considered. 
as well qualified for the chair, and, became one of the 
candidates.. Dr David Gregory, however, was the suc- 
cessful competitor ; and ey is known‘ to have lost. 
the office solely from his adherence to.the principles of 
infidelity.. Mr Whiston inform us,“ that Bishop Stil. 
lingfleet. was desired to. recommend him at court; but. 
hearing that he was a sceptic and a banterer of religion, 
the Bishop scrupled to be concerned, till his in,. 
Bentley, should talk with him. about it, which he did, 
But Halley was so, sincere in his infidelity, that he. 
would not so mage #. am Seapeeene ioe pp 
religion, though he thereby was ly to lose a profes« 
pes bi which he did accordingly, and it was then given. 
to Dr Gregory.” saat 

In 1692, Mr Halley resi his. situation as _assist«. 
ant-secretary to the Royal jociety ; and in 1696, when, 
five different mints were established for the recoinage. 
of the silver specie, he was made comptroller of the of- 
fice at Chester. in 1692, Mr Halley published a sin- 
gular paper On the Cause of the Change of the Vari~ 
ation of the Magnelic Needle ; with an Hypothesis of the 
Structure of the Internal Parts of the. Earth. _ In order 
to account for the change in the variation of the needle, 
he supposes that there is an interior globe within the 
earth, separated from the external sphere by a fluid me- 

POS FERRE 
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‘ramour Pink, in which 
tober 1698. Having sailed along the African coast, he 

HALLEY. 
dium; ‘that they revolve about the same diurnal axis 

™ nearly in 24 hours, the outer ing: either a 
 Jittle slower or faster than the internal the 
a etic poles both of the external in- 
: ed globe, are distant from the poles: ; 
and that the variation arises from the in the re- 

 Jative distances of the external and internal poles, in 
of the difference of their daily revolutions. “consequence 

The whole of this paper, though marked by then 
 nuity of Henthor ie chaxscteried by an Pana 
‘of speculation, in which he was not accustomed to in- 
dulge. He even goes so far as to say, that there may be 
‘several internal spheres separated by atmospheres, the 
concave side,of each shell being made up of magnetical 
matter ; and he considers it as by no means improbable, 
that these different spheres may be occupied by living 

The concave arches,” says he, “‘ may, in se- bei 
oon aig shine with such a substance as invests the 
surface of the sun ; nor can we, without a boldness un- 
becoming a philosopher, adventure to assert the im- 

ibility of peculiar luminaries below, of which we 
we no sort of idea”. > 

- Till the year 1698, Dr Halley continued to enrich 
the Philosophical Transactions with various memoirs 
‘on the price of annuities on lives ; on the foci of lenses ; 
on the roots of equations, and on different subjects = ma= 
thematics, meteorology, antiquities, astronomy, and op- 
tics. He now, however, conceived the design of making 
an extensive voyage to determine the variation of the 
needle in different parts of the world. For thi8 pur- 
‘pose, King William appointed him in of the Pa- 

e set sail on the 20th of Oc- 

crossed to the coast of America, going some degrees 
‘south of the line. . His crew having begun to lose their 
health, and_his officers to become mutinous, he pro- 
ceeded to the West Indies to get them exchanged ; and 

_ when he found this impracticable, he returned to Eng- 
land, where he arrived early in July 1699.. When hs 
lieutenant had been tried and cashiered, he ‘again set 
sail on the 16th of September 1699, and after having 
made observations at St Helena, the Brazils, Cape 
Verd, Barbadoes, Madeira, Canaries, the coast of Bar- 
bary, he proceeded in a southerly direction till he was 
stopped by the ice in the south latitude of 53°. Ha- 
ving thus accomplished the object of his voyage, he re- 
turned to Britain, and anchored in Long Reach on the 
7th of September 1700. From this voyage he received 
the title of Captain in the Navy, and through the in- 
fluence of Queen Caroline, he enjoyed half pay duri 
the remainder of his life. The results which Dr Hal- 
Jey obtained during this voyage were published in 
1701 in his general chart, which exhibits the variation 
of ‘the needle in all the seas frequented by navigators.* 

In 1701, Mr Halley was sent by the King to observe 
‘the course of the tides in every part of the English 
Channel, and to ascertain the geographical positions of 
the principal headlands. This task was accomplished 
in 1702, and the results were published in a large . 
chart of the English Channel. 

The Emperor of Germany having resolved to form 
a commodious harbour in the Adriatic, Halley was sent 
by Queen Anne to inspect the two ports on the coast of 

almatia. He set out on the 22d of November 1702, 
and went to Istria by the wy. of Holland and Germa- 

; but, in consequence of the opposition which the 
‘Dutch made to the scheme, it was laid aside. The 
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Emperor, however, when he saw him at Vienna, made Halley. 
him a present of a rich diamond ring from his own fine "VY 
ger, and gave him a letter of recommendation written 
in his own hand to Queen Anne. No sooner had he 
returned to England, than he was a second time dis. 
patched to Germany on the sume errand. In passing 
through Hanover, he supped with the Electoral Prince, 
afterwards oe George I. and his sister the Queen of 
Prussia ; and after having been presented to the Empe- 
ror on the evening of the day on which he avived ot 
Vienna, he set out with the chief engineer for Istria, 
when the fortifications of Trieste were, by his advice, 

ired and enlarged. 
pon his return to England in November 1703, he 

succeeded to the Savilian professorship of geometry at 
Oxford, which was vacant by the death of Dr Wallis; 
and the university at the same time conferred upon him 
the honorary title of doctor of laws. As soon as he set- 
tled in this new situation, he , in conjunction 
with his colleague Dr Gregory, to publish the works of 
the ancient geometers, in pursuance of the plan recom- 
mended by Sir Henry Saville. He translated from the 
Arabic into Latin, Apollonius de Seclione Rationis : 
(See Anatysis, vol. i. p. 722.) and he restored the two 
books of the sume author, De Sectione Spatii, from the 
account given by Pappus. This work appeared in 
1706. Dr Halley assisted also in p ing for the 
press, the Conics of Apollonius ; and he supplied the 
whole of the 8th book which had been lest. ‘This work 
appeared in 1710; and contained also Serenus On the 
ection of the Cylinder and Cone, which was printed from 

the original Greek, with a Latin translation. In 1708, 
Dr Halley published the Miscellanea Curiosa, in 3 vols. 
8vo, which contained several original articles by himself. 
On the death of Sir Hans Sloane in 1713, Dr Hal- 

ley was appointed secretary to the Royal Society. In 
1716, he published his paper On the art of living under 
water, which contains an account of his diving bell, and 
of the experiments which he made with it at great 
depths in the sea: (See Divine Betz, vol. viii. p. 11, 
be At the death of Mr ener * thowgh —- 

was appointed astronomer royal ; an e 
ees seddliad the 64th year of his age, he entered upon 
the duties of his new office with a degree of juvenile ar- 
dour ; and without the help of an assistant, he continued 
for 20 years to make celestial observations with the most 
surprising and unremitting assiduity. In the space of 
9 years, a period of the moon’s apogee, he made no fewer 
than 1500 observations on the moon’s right ascension, 
the object of which was to determine the i 
ties of her motion, and to furnish navigators with the 
most correct means of finding the longitude at sea. He 
gave an account of this plan in the Phil. Trans. for 
1751, inhis Proposal for finding the Longitude at Sea 
within a e, or 20 Leagues. Inan appendix to 
the second edition of Street’s Caroline Tables, Halley 
had suggested this method of oe the longitude so 
early as 1683 and 1684 ; and he now shews, from a com- 

son ofthe lunar tables with accurate observations, 
the longitude may always be determined to with- 

in 20 leagues under the equator, and 15 leagues in 
the British Channel. , 

Dr Halley was constantly employed in perfecting 
his tables of the planets. They were drawn up in 
1725; but he was unwilling to publish them till they 
were made as ect ‘as he could. In 1729, he was 
elected a foreign member of the Academy of Sci- 

’ * The original journals of Dr Halley’s two voyages, were published by — Alex, Dalrymple, Big. in 1775, in » thin quarto volume, 
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Halo. eneesat Paris. In 1737, he was seized with a paraly- 
"tic affection in his right hand; but this did not prevent 

him from attending the Reyal Society Club every Thurs- 
day: His disorder, however, gradually increased > and 
he died: on'the 14th January 1742, in the 86th year of 
his age. He was buried in the church-yard of Lee, near 
Blackheath. Dr Halley’s Tabule Astronomice were 
published in 1749. They were for a long time the most 
complete and accurate; but they have long since been 
superseded by others more correct and valuable.” 

There are few individuals who have been so distin- 
guished as Dr Halley, both for their industry and their 
genius. He was the author of no fewer than 78 papers: 
in the Philosophical Transactions, wpon almost every 
branch of natural philosophy ; and a great number of 
these are remarkable for their originality, and for the 
new and ingenious views which they unfold. The 
name of Halley, however, is not associated in the his- 
tory of science with any brilliant effort, or any striking 
discovery. His reputation was widely extended, both 
as a profound philosopher and as a man of taste ; and 
almost every department of physical science received 
some improvement from his labours. The upright cha- 
racter of Halley was strikingly displayed in his refusal 
to assume the mask of religion, when it would have 
conducted him to a professorship in Oxford. But while 
we admire this example of sincerity and disinterested-’ 
ness in his unbelief, we cannot but feel that a stain is 
left upon his.reputation, when history records that he 
was a ‘ banterer of religion.” In an-age when a phi- 
losopher like Newton was an open defender of Christi- 
anity, it was indelicate in a philosopher like Halley to 
assume in public the character of an infidel. 
HALO, or Corona, is a luminous circle, sometimes 

containing all the prismatic colours, which occasionally 
appears about the sun and moon, and other luminous 
bodies. 

In the northern regions of the globe, the sun and moon 
frequently appear surrounded with halos, or coloured 
circles, having their diameter about 44° or 92°. When 
a horizontal white circle intersects these halos, parhelia 
or brighter spots appear near their intersections, and al- 
so portions of inverted arches of various curvatures. In 
the horizontal circle, there are often anthelia or bright 
spots nearly opposite to the sun. ; 

In order to lay before our readers a pretty full ac- 
count of this curious class of phenomena, we shall be- 
gin with describmg the most interesting halos that have 
itherto been observed, and then give an account of the 

theories which have been employed to: explain them. 
As the most minute accuracy is necessary in the de- 
scription of the phenomena, we shall generally give it 
in the words of the observers themselves. 

Onthe 20th March 1649, Scheiner observed at Rome 
asingolar halo which Huygens describes in the follow- 
ing manner from the writings of Descartes and Gas- 
sen 

Roman phe- 
nomenon 
observed by 
Scheiner. 

PLATE 

CCLXXXVII 
Pig. 1. 

“‘A is the place of the observer at Rome, B the vertex 
or point over his head, C the true sun, AB a vertical 
plane passing through the observer's eye, the true sun 
and the vertex B, which areall projected in the straight 
line ACB, About the sun C, there appeared two con- 
centric rings not complete, but diversified with colours. 
The lesser and inner ot them DEF, was fuller and more 
perfect ; and though it was open from D'to F, yet these 
ends D and F were perpetually endeavouring to unite. 
Sometimes they did unite and complete the ring, and 
then opened again. The other exterior and fainter and 
scarce discernible circle, was GKI; it had a variety of 
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colours, but was very inconstant. The third circle 
KLMN was very large, and all over of a white colour, 
such as are often seen with paraselenz about the moon. 
This was an eccentric circle passing t ‘the middle . 
of the sun, at first entire, but towards the end of the 
appearance it was weak and and scarce discern- 
ible from M towards N. In common intersection 
of this circle, and of the outward iris GKI, there broke 
out two parhelia N and K, not entirely perfect ; K was 
somewhat weak, but N shone irs and stronger. 
The brightness in the middle of them both resembled 
that of the sun; but towards their edges, they were . 
tinged with colours like those of the rainbow. They 
were not perfectly round and even at their edges, but 
uneven and ragged. The parhelion N was a little wa« 
vering, and sent out a spiked tail NP, ofa colour some- 
what fiery, which had a continual reci ition. The 
parhelia at L and M, beyond the zenith B, were not so 
bright as the former, but rounder and white like the 
circle which they’ were placed in. They resembled milk 
or clean silver. The parhelion M was almost quite ex- 
tinct at half an hour past two o'clock, excepting that 
some faint remains would revive now and then, and the 
circle itself vanished in that place. The parhelion N’ 
disappeared before K did; and while M became fainter: 
K grew brighter, and vanished last of all.” This has 
been generally called the Roman Phenomenon. 

On Sunday February 20th 1661, new style, Heveli« p71, oy. 
us observed at Dantzie a very curious halo, which he ‘served by , 
thus déscribes in. the appendix to his Mercurius:in Sole Hevelius 
Visus, page 174. “ A little before 11 o’clock, the sun Dantzie 
being towards the south, and the sky ‘very. clear, there in 1661. 
appeared seven suns er in several circles, some PraTE 
white and some coloured, and these with very: long tails, ccixxx 
waving and pointing from the true sun, together with Fig. 2. 
certain white arches crossing one another. Ist, The 7 
true sun at A being about 25° high, was surround-- 
ed almost entirely by a circle whose diameter was 45°, 
and which was coloured like the rainbow with pur- . 
ple, red, and yellow, its under limb being scarce 23°. 
above the horizon. 2d, On each side of the sun at 
and C, towards the west and east, there appeared two 
mock suns, coloured especially towards sun, with 
very long splendid tails of'a whitish colour, and termi~ 
nating ina point. 3d, A far greater circle YXHVZ, 
almost 90° degrees in diameter, encompassed the sun 
and the former lesser’ circle GBIC, and extended itself’ 
down to the horizon. It was very strongly coloured in 
its upper part, but was somewhat duller and fainter on 
each side. 4th, At the tops of these two circles at G 
and H were two inverted arches, whose common cen- 
tre lay in the zenith, and these were very bright/and 
beautifully coloured. The diameter of the lower arch. 
QGR was 90°, and that of the upper one THS was 45°.’ 
In the middle of the lower arch at G, where it coincided 
with the circle BGC, there a; another mock sun ; 
but its light and colours were dull and faintish. 5th, 
There appeared a circle BEF DC much bigger than the 
former, of an uniform whitish colour, parallel to the 
horizon at the distance of 25°, and 130° in diameter, 
which arose as it were from the collateral mock suns 
B and C, and passed through three other parhelia of 
an uniform whitish colour like silver: one at D, almost 
90° from the true sun towards the east; another at E, 
towards the west ; and a third at F in the north, dia- 
metrically opposite to the true sun, all of the same co- 
lour and brightness. There passed also two other white 
arches EN, DP, of the greatest circle of the sphere 
through the eastern and westeyn mock suns E, D, and 
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__ alsothrough K,the pole of theecliptic. They went down 

tothe horizon at N and P, crossing the t white circle 
iquely, so as to make a srsliareapnnst wath parhelion; 

so” seven suns appeared very plain at the same 
time ; and if I could have seen the phenomenon sooner 
from an eminence, I do not question but I should have 
found two more at H and I, which would have made 
nine in all; for there remained in those places such 
marks, as made this suspicion not improbable. 

This most delightful and extraordinary sight lasted 
from, 30 minutes ‘past 10 to 51 minutes past 11; though 
it had not the same appearance all that while, but some- 

_ times one-and sometimes another. It appeared in the 
perfection of this description at about 11 o’clock, and 
then degenerated by degrees. The northern mock sun 
at F vanished first of all, together with a part of its 
circle ; the other parhelia with their arches lasted till 
10 minutes past 11, then the eastern mock-sun, and af= 
ter that the western vanished with both the crosses. 
Soon after this the collateral parhelia C, D suffered se- 
veral changes; sometimes one was brighter than the 
other in light and colours, and sometimes fainter and 
darker. For at 18 minutes past 10 the eastern parhe- 
lion at C vanished, while the western parhelion at B 
remained very conspicuous; and 24 minutes past 11, 
the eastern one was very bright again, and remained 
so, while the western one disappeared at 40 minutes 
past 11 ; although this western one: had almost always 
the longer tail. For the tip of it was frequently ex- 
tended for 30 degrees and sometimes 90 as far as the 
parhelion E ; but the tail of the eastern one C was 
scarce above 20 degrees, At 30 minutes past 11, the 

vertical cirele YXHVZ was destroyed ; but the 
inverted arches H and G, together with the collateral 
parhelia B.and C, continued to the last. 

The scheme of this phenomenon is drawn in the same 
manner as the constellations are drawn upon an artifi- 
cial globe, to be received by the eye on the outside of it. 
Renby this means every thing is represented much 
clearer and distincter. Nevertheless, the place of the 
observer was nearly under the zenith within the circle 
parallel to the horizon ; so that the true sun appeared 
to him in the meridian, the mock sun F in the north, 
and the other two at D and E on each hand. But if 
you desire to have this extraordinary phenomenon re- 
presented a little plainer; upon an artificial globe, whose 

e is elevated to our altitude at Dantzic, with the centre 
A in the 2d of Pisces, where the sun then was, 
and with « semi-diameter of 224 degrees, describe the 
circle GBIC ; 2d, and then the circle YXHVZ with a 
radius of 45 degrees; $d, and with the same centre and 
semi-diameter of 90 degrees, draw the circle NEKDP 
through the two white mock suns, E, D; 4th, and with 
a semi-diameter of 224, the zenith being the centre, 
draw the arch THS; 5th, and also thearch QGR, with 
a radius of 90 degrees, upon the-same centre ; 6th, and 
ey the circle BEF DC, parallel to the horizon, with 
aradius of 90 degrees. And the draught being finished in 
this manner, will appear very beautiful and harmonious.” 
On the 2d January 1586, Christopher Rothman ob-« 

served at Cassel another halo, which he describes in 
the following manner, in his description of a comet seen 
in that year. 

«« Thesky being very clear in the east just before sun- 
rise, there appeared an upright column, exactly situa- 
ted in a vertical circle. Its breadth was every where 

1 to the sun’s diameter; and it looked as if some 
was on fire beyond the mountains. For it ap- 

peared like a column of flame, excepting that its thick~ 
ness was every where the same, 

Soon after, in the same column, there arose an image —_Halw. 
of the sun, exactly resembling the true sun. There was “Vv 
scarce one digit of this image under the horizon, when 
the true sun to rise in the same column, which 
was followed in like manner by another image. The 
column, with its three suns touching one another, con- 
tinued always upright, or in a vertical circle, as ap- 
peared by the plummet of a quadrant, 

These suns had all the same appearance, except that 
the true sun-in the middle was brighter than the rest. 
This appearance of the column passing through three 
suns, lasted almost a quarter of an hour, till they were 
covered by a black cloud descending from above. 

Scheiner observed in 1630, the halo represented in pyalos ob- 
Fig. 3. which is thus described by Gassendi: « The served by 
diameter of the corona MQNE next to the sun, was Scheiner ia 
about 45 degrees; and that of the remoter corona !&- 
ORP, was about 95° 20’; they were coloured like the Prate 
primary rain-bow, but the red was next the sun, and ccLxxxvit 
the other colours in the usual order. The breadths of Fig. 3- 
all the arches were equal to one another, and about a 
pea re less than the diameter of the sun, as repre~ 
sented in the scheme. Though I cannot say but the 
whitish circle OGP parallel to the horizon, was ratlier 
broader than the rest. The two parhelia, M, N were 
lively enough; but the other two at O and P were not 
so brisk ; M and N hada purple redness next the sun, 
and were white in the opposite parts; O and P.were 
all over white. They all differed in their durations. 
For P, which shone but seldom and but faintly, vanish- 
ed first of all, being covered by a collection of pretty 
thick clouds. The parhelion O continued constant for 
a great while, though it was but faint. The two late- 
tal parhelia M and N were seen constantly for three 
hours together: M was in a languishing state, and 
died first, after several struggles; but N continued an 
hour after at least. Though I did not see the last end 
of it, yet I was sure it was the only one that accompa- 
nied the true sun for a long time, having escaped’ those 
clouds and vapours which extinguished the rest. How- 
ever it vanished at last, upon the fall of some small 
showers. This phenomenon was observed to last four 
hours and a half at least ; and since it ap in per- 
fection when I first saw it, I am persuaded its w 
duration might be above five hours. 

The parhelia Q, R were situated in a vertical plane, 
passing through the eye at F, and the sun at G, in 
which vertical the arches CRH, ORP either crossed 
or touched one another. These parhelia were some- 
times brighter, sometimes fainter than the rest; but 
were not so perfect in their shape and whitish colour. 
They varied their magnitudes and colours according to 
the different temperature of the sun’s light at G, and 
the matter that received it at Q and R; and therefore 
their light and colours were almost always fluctua~ 
ting, and continued as it were in a perpetual conflict. 
I took particular notice that they appeared almost the 
first and the last of all the parhelia excepting that 
at N. 

The altitude of Q above the horizon in the morning 
at the beginning of the observation, was 49° 40’ ; that 
of R was 76° 10’; that of the true sun was 28° 30’ ; 
hence the height of Q above the sun was 21° 10’, and 
the height of R above the sun was 47° 40’. 

« There was a north wind at the beginning of these 
observations, but by degrees it changed to the east, and 
at last to the south; yet it brought no very great nor 
lasting rains. For near a fortnight after, the sky look- 
ed always vapourish ; and every day before dinner the 
‘gun endeavoured to create new suns, but in vain, either 
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Halo. for want of raatter, or of a due disposition. For in the 

—\——"_ vertical:circle I I 2 
Piers for a long time. . I saw also very manifest reciproca- 

CCLXXXVIT tong of the lateral parhelia, The iris ORP seems to 

Sidi have been a portion of a single circle concentric to the 
sun, but towards x and @ it did not quite touch the ho- 
rizon AB; and the lengths of the arches O x, P 6 were 
variable. The arches ZQa, 8Qy, 3¢@, that imme- 
diately surrounded the sun, seemed to the eye to com- 
ose a single circumference, but it was confused, and 

had unequal breadths ; nor did it constantly continue 
like itself, but was perpetually fluctuating. But in 
reality.it consisted of the arches expressed in the scheme, 
-as L accurately observed for that very purpose. The 
horns HRC seemed to be a portion of a smaller circle 
‘touching the greater ORP in a contrary position in a 
common knot at R. The arches cut each other in a 
knot at Q, and there they formed a parhelion. The 
arhelia N, M sprung out from the common intersections 

Mf, N of the iris 32, and of the whitish circle ONMP. 
‘The north part of the sky was clearer than the south, 
which, being overcast with slender vapours, afforded 
more matter for this appearance.” See Gassendi’s Ope- 
ra, tom. vi. p. 401. 

Paraselene — Hevelius observed the following paraselenz at Dant- 
nak byHe- zie en the 80th March 1660. “ In the beginning, at 
nen: "one o'clock in the morning, the moon’A was surround- 

ed by an entire whitish circle BCDE, in which there 
PLATE were two mock moons at B and D,-one ateach side of 
‘©CLXXXvII the moon, consisting of various colours, and shootin, 
Pig. 4, out very long and whitish beams by fits. That on the 

left hand extended its tail towards the thigh of Serpen- 
tarius, the other on the right extended its tail toward 
Jupiter, as represented in the Figure. Afterwards, at 
two o'clock, a larger circle surrounded the lesser, and 
reached down to the horizon. The tops of both these 
circles were touched by coloured arches like inverted 
rainbows, The inferior arch at C was a portion of a 
larger cirele, and the superior a portion of a lesser, 
This extraordinary sight lasted near three hours; the 
outward great circle vanished first of all, then the lar- 
ger inverted arch at C, and presently the lesser, and, 
last of all, the inner circle BCDE disappeared. The 
diameter of this inner circle, and also of the superior 
arch, was 45 degrees ; that of the exterior circle, and 
inferior arch, was 90 degrees.” 

Parhélia Qn the 6th April 1660 Hevelius observed the par- 
pat by He- helia shewn in Fig. 5. ** At half.an hour past five in 
léco, _—«the-evening, while the sun ‘was descending towards the 
Rie. 5 horizon, he was crowned with arches of circles of va- ig. 5. . ’ : 

rious colours like the rainbow. In the corona, en op- 
posite sides of the sun, there were two parhelia va- 
riously coloured with .pretty long and whitish tails 
pointing from the sun. Near the zenith, where the 
corona was a little faint and imperfect, there shone out 
another inverted arch, having a third parhelion in the 
middle of it, which appeared somewhat obscure. This 
phenomenon lasted half an hour till sun-set, the sun 
being very clear. The inverted arch, and the upper 
parhelion, disappeared first ; and then the parhelion on 
the left hand ; but the third parhelion set with the true 
sun, Missing nes of the corona round abont the’sun 

fy was about 45 degrees, as I guessed by my eye.” 
pe nH On the17th December 1660, Hevelins stenid at Dant- 
velius in  2i¢ the following paraselene, which.are shewn in Fig. 6. 
1660. *On-the first day after the full moon,” says he, “at thirty 
Fig. 6. minutes,past six in the morning, themoon being 12°high, 

I saw the moon in the west, 
about her in -this manner. 
first, I observed the moon 

with three mock moons 
The air being very clear at 
surrounded with a double 

HALO. 

saw plainly some sketches of parhelia’ 
corona (near her body, as the e seems to represent 
tin eed very bright and. beautiful colours. On 
each side of the moon there were two arches of a 
circle, about 45 degrees in diameter, which were 
coloured like the rainbow, and ‘extended down to the 
horizon, in which were two mock moons with very long 
white tails. That on the left hand was near on 
with a short tail ; the other on the right hand had a 
longer tail. In the upper part, where these collateral 
soched concurred, there was another arch inverted, and 
variously coloured with a third mock moon in the mid- 
dle of it, and somewhat duller than the other two. 
Moreover, what was very extraordinary, there passed a’ 
large white rectangular cross through the middle of the 
moon, whose lower part reached down to the horizon; 
but on each = it did not quite touch the corona, as 
appears e Figure. It was so very bright and 
ocala tek it dhone distinetly and eldariyill eines ; 
but the mock moons disappeared a little before.” 

In Mathew Paris’s History, the phenomenon seen in Halo seed 
Fig. 7. is thus described: “ A wonderful sight was in 1233, | 
seen in England A. D. 1233, April 8. in the 17th year & 
of the reign of Henry III. and lasted from sun-rise till Px.are 
noon, At the same time, on the 8th of April, about ccixx: 
one o’clock, on the borders of Herefordshire and Wor- Fig 7 
cestershire, besides the true sun, there appeared in the 
sky four mock suns of a red colour ; also a certain large 
circle of the colour of crystal, about two feet broad, 
which encompassed all England as it were. There next 
went semicircles from the side of it, in whose*intersec- 
tions the four mock suns were situated ; the true sun 
being in the east, and the air very clear. And because 
this monstrous prodigy cannot be described by words, 
I have represented it by a scheme that shews imme- 
diately how the heavens were circled. The appearance. 
was painted in this manner by many people for the 
wonderful novelty of it.” 

Figure 8. represents a parhelion observed at Leyden Halo scen 
A. D. 1653, Jan. 14, between one and two o'clock in at Leyd 
the afternoon, in the academical observatory, by Sa- i" 1653. 
muel Char. Kechelius a Hollenstein. « The circle BDC Fig. 3. 
was white, and almost 35’ broad; the altitude of’ its : 
highest point D was 38° 23’. Its centre was in the 
sun, whose height was 15° 48’; that is, at $6’ past 
one, his azimuth being 23° 40’ towards the west, and 
the angle made by his vertical circle and the ecliptic 
60° 54’, The mock suns B, C were oblong and un.’ 
equal, at the distance of 22° 35’ on each side of the 
sun, and had the same altitudes as the sun. ‘The west-' 
ern parhelion at C was the fainter of the two, and’ 
changed from yellow to white, and disappeared first ; 
the eastern one at B was brighter, with a lucid arch 
shooting from the sun, and was coloured with purple, 
red, om yellow ; the shape of its tail BF was conical, 
27° tong, the parhelion«being the base of the cone; 
the part BE, 13° 10’ long, consisted of bright yellow, 
and red light ; the other EF being whitish, which 
vanished before the parhelion did. {t appeared for 
half an hour, and lasted one quarter longer than C ; 
and the corona disappeared a little after.” 

On the 18th May, 1652, Huygens observed a halo, puto seen 
which he thus describes :—“ I observed a circle about’ by Huy.” 
the sun in its centre ; its diameter was about 46°, and gensin 
its breadth the same’as that of a common rain-bow. It !652- 
had also the same colours, though very weak, and scarce 
discernible but in a contrary order, the red being next 
the sun, and the blue being very dilute and whitish. 
All the space within the circle was by a dul- 
ler vapour than the rest of the air; of such a texture 
as to obsoure the sky with a sort of a continued cloud; 



__ ‘but so thin, that the blue sky colour. red through 
ag The wind blew very a from the north.” 

by halo with parhelia, and tt arches, as shewn in 
Fig. 9. where S is the sun, Z the zenith, STPP a large 
vb circle passing through the sun, and nearly pa- 

® —_xallel to the horizon. It was about 2° broad in the 
EXXXVII northern part about T, and continued of the same 

breadth in the east and west ; but grew narrower to- 
wards the sun, Its edges were not very well defined, 
and the whole circle, seen on the pure azure sky, was 
considered by Dr Halley as a very extraordinary sight. 
The halo VXNY was 22° in diameter, the red rays 
being nearest to the sun. The arch PVP had its cen- 
tre nearly at N; and at its intersections P, P with the 
large white circle, there were two. bright parhelia 
tinged with colours, The distance PS was 314°.. An- 
other arch appeared at N, having its centre about. V. 
The height of the sun during the observation was from 
40° to 45°. The weather was cooler than ordinary, 
and the vapour which produced the phenomena was 
higher than the clouds; for they were seen to drive 
under the circles. See Phil. Lrans. 1702, vol. xxiii, 

, ae, 278, p. 1127. , 
seen A very curious halo, with its accompanying pheno- 
mH mena, was seen by Mr Barker on the 22d 9k anand 
vdesg 1771, a little before two o'clock, at Fort Gloucester, on 

71, the river of Lake Superior. The weather was extremely 
cold. ‘ There was a very large circle, or halo, round 
the sun, within which the sky was thick and dusky, 

_._»» the rest of the hemisphere being clear, and alittle more 
_ ««» than half way from the horizon to the zenith, was a beau- 

tifully salightened circle parallel to the horizon, which 
went quite round, till the two ends of it terminated in 
the circle that surrounded the sun, where, at the points 
of.intersection, they each formed a luminous appearance 
about -~ size of the sun, and ae like mag when seen 

a thick hazy sky, that they might very easily 
ree aa taken for him, Directly opposite to the sun 
was a luminous cross, in the shape of a St. Andrew’s 
eross, cutting at the point of intersection the horizontal 
circle, where was formed another mock sun like the 
other two. The two lower limbs of the cross appeared 
but faintly, a little way below the circle. The, two 

i reached.a good way above the circle towards the 
zenith, very. clear and bright, In this horizontal cir 
cle, directly half way between the sun and the cross; 
and those at the ends of the same circle, were other two 
mock suns of the same kind and size, one on each side; 
so that in this horizontal circle were five mock suns at 
equal distances from each other, and in the same line 

‘ the real sun, all at equal heights from the horizon. Be- 
$7 sides these meteors, there was very near the zenith, but 
7 a little more towards the circle of the real sun, a rain- 

bow of very bright and: beautiful colours, not an, entire 
semicircle, with the middle of the convex side turned 
towards the sun, which lowered as the sun descended, 
‘This phenomena continued: in all its beauty and lustre 
‘tillabout half after two. The cross went ually off 
first, then the horizontal circle began to A yc 
“parts, while in. others it was visible; then the three 
»mock.suns farthest from. the sun, the, two in the sun’s 

_ circle. continuing longest; the rainbow began to de- 
4 -erease after-these, and last of all the sun’s.circle ; but it 
+ was observable at three o'clock or after it. See Phil. 

» Trans. 1787; vol. xxvii. p. 440. 
&e.. +On the 15th June 1790, a complicated system of 
®Y halos and parhelia was observed at St Petersburg by 

' M. Lowitz.. They are represented in Fig. 10, The 
lo, axehes A, B,and C were coloured, and, like all the other 
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On the Sth of April, 1702, Dr Halley observed a - 
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coloured parts, had the red towards the sun. Twoan- Halo. 
thelia appeared at D-and E. _—— 
A curious halo, observed by Mr Hall in Berwick Halo obsers 

shire, on the 18th of February 1796, about 10 o'clack, ved by Mr 
is shewn in Fig. 11. ‘The moon was about south-west, 1!) a and the altitude of her limb nearly 54°, The diameter } . 
of the great halo was about 112°; and that of the small COLXXxVEr 

0, having the moon in its centre, was-between 8° and Fig. 11. 
12°. The weather was remarkably mild, and there was 
little or no wind. 

On the 20th of November 1802, at 2 o'clock, Sir Hen- Halos ob- 
ry Englefield observed at Richmond in Surry, two wn- served by 
common halos and parhelia, The altitude of the sun Sir H. Ens 
was 14°, The circle nearest the sun(Fig. 12.) was about $'*feld 
24° distantfrom him, and about a degree broad. Its light Fi = 
was a pale yellow, without any of nagaignadia colours.” 
The exterior circle was 48° from the sun, and about 14° 
broad. It was tinged with the prismatic colours, the 
red being nearest the sun, In the left branch of the in- 
ner circle, in a line parallel to the horizon, and passing 
through the sun, was a very faint parhelion ; but in the 
upper point of the same circle was a very remarkable 
one, Its light was so vivid that it could scarcely be 
viewed, pee it was rather brighter than the real sun. 
“ It was of a whiter light than the rest of the circle in 
which it was, and had a pearly appearance, as partaking 
a little of prismatic tints. It was large, perhaps in its 
brightest part near 2° broad, very ill defined every where, 
but most diffused. in the part farthest from the sun. 
From each side of the bright light proceeded.a bright 
ray, which had a double curvature very distinct, being 
first convex towards the sun, and then concave. The 
lower edge of these rays (or that nearest the sun) was 
tolerably well defined; the upper edge melted away 
into the sky with a sort of streakiness. They grew both 
narrower and fainter towards their termination, and 
they reached pretty near tothe other circle. The whole 
form of this parhelion and its rays bore so striking a si~ 
militude to the body and. extended wingp of a long 
winged bird; such as am eagle, hovering directly over 
the sun, that superstition would really. have. had little 
to add to the image.” See the Journals of the Royal 
Institution, vol. ii. or Nicholson’s Journal, vol. vi. p.d4- 
Acoloured drawing of this phenomenon, will be found in 
Dr Thomas Young's Natural Philosophy, vol i, plate- 
xxix, Fig. 431, 

Having thus given a description of some of the most 
interesting halos and parheliathat have been accu- 
rately observed, we shall now proceed to give some ac- 
count of the theories by which these phenomena have 

 eenaie eae hak ted by th escartes su { halos are genera ythe,.. 
rays of the sec ad achanl through flat stars of pellucid mac ‘ 
ice ; but-it follows from this supposition, that the space . 
within the halo should appear brighter than that with- 
out, which is-contrary to observation, See Descartes, 
Met Cap. x. F ‘ 

The subject of halos was next investigated by Huy opinion uf 
gens, who published a large dissertation concerning Huygens. 
their cause, which has been translated and,reprint 
by Dr Smith, in his Treatise on Oplics.. Huygens 
assumes the existence of particles of hail, some of which 
are globular, and others cylindrical,, with an opaque 
portion in the middle of each, bearing a certain. pro- 
portion to the whole; and he supposes these cylinders 
to be kept in a vertical position by a current of ascend- 
ing air or vapours, and sometimes to have a position in- 
clined to the horizon in all directions when they are 
dispersed by the wind or otherwise, The cylinders are 
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supposed to have been at first globules, formed of the 
softest and finest particles of snow. As soon asa glo- 
bule is formed by a collection of these particles, many” 
more particles will adhere to the bottom of it, but not 
to its sides, on account of thecurrent of ascending va- 
pours. The globules will thus have an oblong cylin- 
dri¢al figure; and when the warmth of the sun or of 
the air shall have melted the outsides of these cylin- 
‘ders, a smaller cylinder of snow will remain in the 
middle of each of them, surrounded with water ; and 
after a certain part is melted, the cylinders within will 
become round and perfect, and will remain in this state 
for some time. If this coat of water should be frozen, 
Huygens supposes that it may possibly remain suffi- 
ciently transparent and polished to transmit, refract, 
and reflect the rays of the sun iri aregularmanner. By 
the aid of these assumptions, Huygens has ingeniously 
explained, in a very minute manner, almost all the 
principal phenomena of halos which had been seen at 
the time when he wrote. It is extremely improbable, 
however, that such hailstones do exist, and still more 
improbable that they should have such properties as 
to produce constantly the diameter of 47°. _ 

Sir Isaac Newton ascribes the halo of 223 degrees by 
refraction from floating hail or snow, and he accounts 
for the small coloured corone by his doctrine of fits 
of easy reflexion and transmission. ‘“ As light re- 
flected by a lens,” says he, ‘ quicksilvered on the back- 
side, makes the rings of colours above described, so it 
ought to make the like rings of colours in passing 
through a drop of water. At the first reflection of the 
rays within the drop, some colours ought to be trans< 
mitted, as in the case of a lens, and others to be reflect- 
ed back to the eye. For instance, if the diameter of a 
small drop or globule of water be about the 500th part 
ofan inch, so that a red-making ray, in passing through 
the middle of this globule, has 250 fits of easy trans- 
mission within the globule, and that all the red-making 
rays which are at a certain distance from this middle 
ray round about it have 249 fits within the globule, 
and all the like rays at a certain further distance round 
about it have 248 fits, and all those at a certain far- 
ther distance 247 fits, and so on; these concentric 
circles of rays, after their transmission, falling on a 
white paper, will make concentric rings of red upon 
the paper, supposing the light, which passes through 
one single globule, strong enough to be sensible ; and, 
in like manner, the rays of other colours. Suppose 
now that, in a fair day, the sun shines through a thin 
cloud of such globules of water or hail, and that the 
globules are all of the same bigness, and the sun seen 
through this cloud shall appear encompassed with the 
like concentric rings of colours, and the diameter of 
the first ring of red shall be 74°, that of the second 
104°, that of the third 12° 33’. And according as the 
globules of water are bigger or less, the rings shall be 
less or bigger. This is the theory, and experience an- 
swers it. For, in June 1692, I saw, by reflection in a 
vessel of stagnating water, three halos, crowns, or rin 
of colours about the sun, like three little rain-bows 
concentric to his body ; the colours of the first or inner- 
most crown were blue next the sun, red without, and 
white in the middle between the blue and red. Those at 
the second crown were purple and blue within, and pale 
red without, and green in the middle; and those of 
the third were pale blue within, and pale red without. 
These crowns inclosed one another immediately, so that 
their colours proceeded in this continual order from the 
sun outward ; blue, white, red ; purple, blue, n; 
pale yellow, and red ; pale blue, pale red. The diame- 
ter of the second crown measured from the middle of the 
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yellow and red on one side ofthe sun, to the middle of 
the same colour on the other side, was 94°, or thereabouts. 
The diameters of the first and third I had not time to 
measure ; but that of the first seemed to be about five 
or six degrees, and that of the third about 12°. The 
like crowns appear sometimes about the moon ; for, in 
the beginning of the year 1664, Fe’ 19th, at 
night, I saw two such crowns about her. 
ter of the first or innermost was about 8°, and that of 
the second about 53°. Next about the moon was a cir 
cle of white, and next about that the inner crown, 
which was of a bluish green within next the white, and 
of a yellow and red without, and next about these colours 
were blue and green on the inside of the outward 
crown, and red on the outside of it. At the same time, 
there appeared a halo about 22° 35’ distant from the 
centre of the moon. It’ was elliptical, and its long dia~ 
meter was ndicular to the nieces verging below 
farthest from the moon. I am told, that the moon has 
sometimes three or more concentric crowns of colours 
encompassing one another next about her body. The 
more equal the globules of water or ice are to one 
another, the more crowns of colours will appear, and 
the colours will be the more lively. The halo at the dist- 
ance of 223° from the moon is of another sort. By its 
being oval and remoter from the moon below than 
above, I conclude, that it was made by refraction in 
some sort of hail or snow floating in the air in an hori- 
zontal , the refracting being about 58° or 
60°.” See Newton’s Optics, ii. Part iv. Obs. 18. 

ilateral triangular prism, He con 
jectures, that the hard flakes of snow which fall during 
a paabbenty Si ee at fi of stars, are 
composed of little nts like equi ‘al prisms, 
—- ~_— — are like erm leaves, Re maple 
easily seen by microscope. U, examining the 
filaments which com the pa ovis he found them 
cut into three equal facets, and they exhibited rainbows 
when placed in the sun. Mariotte then supposes, that 
before the hoar frost is formed, some of these separate 
prisms float among thethin vapours in the air, beforethey 
unite into the compound figures. ‘ These little stars,” 
says he, “ are very thin and er oa and the little fi- 
laments which compose them are still more so, and may 
often be supported along time in the air by the winds. 
Hence, when the air is moderately filled with them, so 
as not to be much darkened, many of them, whether se- 
parate or united, will turn in every direction as the air 
impels them, and will be disposed to transmit to the 
eye _ ae awe ond tpestalaaniae like ya —_ 
whichwould be Wi requi isms of 
M. Mariotte then waitabentsie angles ; Secsiiey deduct 
ing 16! for the sun’s semidiameter, and 30’ for the de- 
viation of the red)rays, he finds 22° 50’ tobe the semi- 
diameter of the halo produced by equiangular prisms. | 

In attempting to account for parhelia, Mariotte ob- 
serves, ‘ that they are usually at the same altitude as 
the sun. Among the prisms of snow, there are often 
many heavier at one end than at the other, and conse- 
quently situated in a vertical direction. These cause a 
bright parhelion with a tail, which cannot be above 70° 
long. I have read an account of a halo seen in May, 
soon after sun-rise, with parhelia in its circumference, . 
which, after two or three aK: were more than a de- 
gree distant from it. This appearance arises from the 
coincidence of the sun’s rays with the transverse sec- 
tion of the prism, when they are nearly horizontal, and 
from their obliquity, when the sun is elevated, causing 
a greater deviation, and throwing the parhelia outwards, 
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va Mariotte, vol. i. p. 272.9 
“A theo 

be shewn by an experiment on two prisms.” See 
Traité des Couleurs, Paris 1686, or Quvres de 

of halos has recently been given by Mr 
Wood in the Manchester Transactions. He assumes, 
with Dr Halley, that r consists of hollow spheri- 
cles of water, filled with an elastic fluid, and having a 
thickness. equal to +}, of their diameter ; and he sup- 

es the halos to'be produced by-refraction, and reflec- 
Flot from: these, in the same manner as the rainbow is 
produced by solid drops. See Manchester Memoirs, 
vol. iii,-p. 336. » A similar opinion seems to be enter- 
tained by M. Brande. See Gilbert's Journal, vol. xi. 
} 414, — 5. ax i 1¥i OSE (ma ire 

s eT he subject of halos has recently been examined with 
much attention by our learned countryman Dr Thomas 
Young, who, before he was acquainted with the expla- 
nation of Mariotte, had adopted the.very same theory. 
Our readers will no doubt be gratified with an account 
of Dr Young’s theory and calculations in his own words, 
-» “It is well known, that the crystals of ice and snow 
tend always to form angles of 60°; nowa 
ter or ice of 60°, produces a deviation of about 233°, for 
rays forming equal angles with its surfaces, and the an- 
gle of deviation varies at first very slowly as the incli- 
nation the variation amounting to less than 3°, 
while the inclination changes 30°. 
. Now if such prisms were placed at all possible angles 
of inclination, differing y from each other, one 
half of them would be so situated,:as to be incapable of 

_ transmitting any light regularly by two-successive re- 
fractions directed the same way ; and of the remaining 
two-fourths, the one would refract all the light within 
these 8°, and the other would disperse the light in a 
space of between 20° and 30° beyond them. 

In the same manner, we may. imagi ntort immense 
number of prismati icles of snow to be disposed in 
Dipkedblairessions and a considerable proportion of 
them to be so situated, that the plane of their transverse 
section may pass within certain limits of the sun and 
the tor. . Then half of these only will appear il< 

: luminated; and the greater part of the light will be trans- 
mitted by such as are situated at an angular distance of 

4°, or, within 3? of it, the limit being strongly mark- 
pang but the light being externally more — 
dually lost. And thisis precisely the appearance of the 
most common halo, When there is a sufficient quanti- 

of the prismatic particles, a considerable part of the 
ht must fall, after one refraction, on a second parti- 
3 so that the effect will be doubled: and, in this 

ease, the angle of refraction will become sufficient to 
present a faint appearance of colour, the red. being in- 
ternal, as the least refrangible light, and the external 
part having a tinge of blue. a 

These concentric halos of 23}° and 47°, are therefore 
sufficiently explicable, by particles of snow, situated pro- 
miscuously in al} possible directions. If the prisms be 
so short as to form ae plates, these plates, in: 
falling through the air, will tend to assume a vertical 

_ direction, and a much greater number of them will be 
in this situation than in any other. The reflection from 
their flat surfaces will consequently produce a horizon~ 
tal circle of equal height with the sun ; and their re« 
fraction will exhibit.a bright 
the sun, with an appearance of wings or horns, diver- 

upwards from the parhelion.. 
or all such particles as are directed nearly towards 

the spectator, will conspire in transmitting the mens 
much more copiously than it can arrive from any other 
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| rie sre but such ee 
» will , and at So ee eT deviation in the light 

the same time a deflection from the ovighnal vértieal 
lane. This may be easily understood, by looking at a 
ong line through a prism held parallel to it: the line 
appears, instead of a right line, to become a curve, the 
eviation being in those rays that pass oblique- 

ly with respect to the axis of the prism ; which are al- 
so defle from the plane in which they were passing. 

The line viewed through the prism has no point of 
contrary flexure, but if its ordinates were referred to a 
centre, it would usually assume a form similar to that 
which has often been observed in halos, 

The form of the flakes of snow as they usually fall, is 
indeed more complicated than we have been supposing; 
but their elements in the upper regions of the air are 
probably more simple. It happens however not un- 
commonly, that the forms of the luminous arches are so 
complicated, as almost to defy all calculation. The co- 
incidence in the magnitude of the observed and com- 
puted angles is so striking, as to be nearly decisive with 
respect to the cause of halos, and it is not difficult to 
imagine that many circumstances may exist, which may 
cause the axes of the greater number of the prisms to 
assume a position nearly horizontal, which is all that 
is required for the explanation of the parhelia with their 
curved appendages. Perhaps also, the effect may some- 
times be facilitated by the partial melting of the snow 
into conoidal drops; for it may be shown, by the light 
of a candle transmitted through a wine glass full of wa- 
ter; that such a form is accommodated to the ues 
tion of an inverted arch of light, like that which is fre- 
quently-observed to accompany a parhelion. 

The situation of the lateral parhelia without the halo, 
is very satisfactorily explained by Mariotte; and the 
diversified forms of the tangent arches, may 
all be deduced from the suppositions laid down in the 
Journals of the Royal Institution. Asan instance, we 
may take the case there described by Sir Henry Engle- 
field, (see p. 615, supra,) where the sun’s altitude was 
about 15°. The horizon “ee prisms will then cause 
an appearance of an arch with a contrary curvature, 
exactly as Sir Henry has described it. ar 

The calculation is somewhat intricate. Its principal 
are these, taking the refractive power +. 

eviation of transverse rays 23° 37’. 
For rays inclined 20°, the inclination of the planes of 

the rays is 29° $2’, the deviation 26° 12’; the altitude 
being 15°, the angle with the horizon is 25° 8! more 
than the altitude. : 

For rays inclined 25°, the inclination of the planesis 
34°, the deviation 27° 47’, the angle with the horizon 
25° 47' more than the altitude 15°. 

. For rays inclined 30°, the inclination of the planes is 
120° ; that. is, the rays are in the planes of the surfaces, 
the deviation 38° 56’, the angle with the horizon 6° 4” 
less than the altitude 15°. -~- 
When the altitude increases, the tangent archdescends 

so as to aj considerably to the as in the ha- 
los observed by Halley and by Barker. For, calcula- 
ting upon the true saheeaive power of ice, the angles 
become these. : ug 

For rays inclined 25°, the inclination ‘of the planes 
30° 55’, the deviation 25° 40’ = 21° 50/4 8° 50’, the 
angle with the horizon 56° 24 = 45° 411° 24/; ~ For 
altitude 15°, 38° 57/=15°+428° 57". ; 

It may also become double, the inferior arch being 
visible, Thus the angle with the horizon becomes 24° 
18’ or 45°—23° 42’, as wellas 56° 24’. 

At 
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The mode of calculation is this: A being the inclina« 

Halstead. tion within the prism, and r the index: Sec. B= ion prism, 

Sees = for the incidence ;_S.C=r.S.B, D=C—B.._ As 

S.C  See.'A # S: Dia, 4/3x2y, —y: Fas Rad: T.E, 
2 is the mutual inclination of the planes passing 

through the rays and the axis of the'prism, ane Shen 

Rad: S.F; 2 F is the whole deviation ;, Any yap ate= 

22523 ahr : S. Altitude; S. G, the elevation of the 
Tr < 

plane of the incident ray ; Go 2 E=H the elevation 

239 8.H i: Si of the plane of the emergent ray ; 

the depression of the emergent ray. 

Mr Cavendish has suggested, with great apparent 
probability, that the external halo may be produced by 
the refraction of the rectangular termination of the erys- 
tals, rather than by two successive refractions. through; 
the angles of different crystals, which, with the index 
1.31, would produce a deviation: of 45° 44’. If this 
supposition is true, the index cannot be greater than) 
1.31 ; * for 1.82 would give 47° 56’, which is more than 
appears to have ever been assigned. 

The mean of 4 accurate observations is about 45° 50’, 
that of 4 of the best estimations 46°. 

The lateral anthelia may be produced by the rays re- 
fracted after two internal reflections, which will have a 
constant deviation 60° greater than) those: which form’ 
the halo.. These anthelia ought therefore to be about! 
82° from the sun, They are, however, usually represents 
ed as much more distant.” I 

In addition to the works referred to in the course of 
the preceding article, see Zahn Mundi Giconomia. Ly- 
costhenis, Chronicon Prodigiorum. Fritsch On Meteors: 
Philosophical Transactions, 1665—6,i.219. Id. 1669, iv. 
953. Id..1670, v. 1065. Id. 1699, xxi. 107 and.126. Ids 
1700, xxii, 535. Td. 1721, xxxix. 201, 219... Id. 1722, 
xxxii, 89... Id, 1727, xxxv. 257. Id. 1732, xxxvii. 357. 
Id. 1737, x). 50, 54, 59. Fd. 1740, xli. 459. Id. 117425 
xlii. 47, 60, 157. . Id. 1748, xlv. 524. Id. 1749, xlwi. 
203., Id. 1761,,3, 94. Id. 1763, 351. Id. 1770, 129. 
Id. 1784, 59. Id. 1787, 44. Mem. Acad: Parvii. 2086 
Id. x. 47, 152, 168, 275, 401, 454. Jd. 1699, Hist. 82. 
Id..1713; Hist. 67. Fd. 1721, 231. | Id. 1729; Hist. 2. 
Id. 1735, 87, 585. Id. 1743; Hist33. Id. 1745, Hist. 
19. Id, 1753, Hist:'75. Ids 1754, Hist. 82. . Td 1755; 
Hist. 37. Id. 1758, Hist. 23. Id. 1786, 44. Me- 
moires de Berlin, 1734, iv.64. Nov. Comment. Pe- 
trop. vi. 425. Id. viii. 892. Id. x. 875. Weidler, 
De. Parheliis Anni 1736. Irish Transactions; 1787, i. 
23.» Ids 1789, iv. 143: Edinburgh Transactions; iv. 
174. Edinburgh Essays, i. 297. Rozier’s Journal, xi: 
377 3. xxvii S08. “Dr Thomas Young’s NaturalPhilo~ 
sophy, i. 443 ; ii. 308—309 ; and ourarticle Greenbann, 
HALSTEAD, ‘a2 town of England in the county of 

Essex; is agreeably situated on the acclivity of a gra- 
velly eminence, atthe foot of which passes the river 
Colne: Theostreets:of the town are broad and airy, 
but many of the houses are old and inelegant. The! 
church dedicated to St Andrew, is an old-building. It 
consists of a nave, chancel, and’side) aisles;and Has a: 
tower and: spire at the-west end. The spire is of wood, 
and is the third that has been erected, the other two ha- 

* The index of refraction for'ice, according to’ Dr Brewster’s experiments, is 
ments, p. 288. This measure renders Mr Cayendish’s suggestion more probable,“ 

) 618. |) H AM - 
ving been destroyed by lightning. The grammar 
odbealoatan Sonxiaioa in the year 1594, by Dame Mary 
Ramsay for 40 poor children of Halstead and Colne- ‘8 
Engaine. The direction of it is vested: in the a 
vernors, &c. of Christ's Hospital, London. The Brides 7 
well isan ancient building... There is:a Greek inscrip~ 
tion on a house’ in the parish, which was from. 
a village near Smyrna, where it had been erected in) 
honour of Crato a musician, about 150 years before 
Christ. Halstead formerly carried on a considerable 
trade in baize and serges, but it has of late much decli- 
ned. In 1802, 1654 were returned as employed in 
manufactures, whereas in 1811 only..11'70 were return< 
ed. In 1811, there were in the town and parish of 
Halstead, -— fy winslow edt, — ee 

‘Inhabited houses... ‘.. « « » 732 
umber se sg Ge Pay lr rer) 

o. employed in agriculture . . 288 
Total population, adinia Serecryhabieta Pr iA, 

See Morant’s History of Essex, and the Beauties of Eng » 
sad uneauiaeseeaohen tat od mre whe diet 

HAM, or Hamm, in Latin a town of 
Wes ia, and capital of the of the same name, 
is ee place where the Asse throws itself 
into the Lippe. Its principal public buildings are its 
parish chana and Colvitisthonsthebint withrahses pro- 
fessors, and it has excellent establishments for the sup- 
port of the poor. Hamwas formerly ene ofthe: Flsaiabs 
atic towns. It has long been celebrated for its excellent - 
hams, which are called hammen in Holland; and for its 

y. Great quantities of linen-are bleached here; 
and itis famous for akind of beer called veut, which 
is sold to'a ‘considerable extent ‘in the neighbourhood. 
Distance from Munster 6 leagues S. E. and from Co-~ 
logne 18 leagues N. E. » sa ant sete 1d 
HAMAH, Epiphania, and the Apamea of Strabo, 

is. a town of Syria, situated ina narrow on the 
banks of the Orontes. It lies between Aleppo and ~ 
Tripoli, and is about 30 leagues east of Tripoli, and 40 
north of Damaseus. It was founded by Seleucus Ni- 
canor, who sup no fewer than 500 elephants in its 
fertile territory ; and is famous for having been the 
place where the Romans, under Aurelius, defeated Ze-~ 
nobia, Queen of Palmyra. Hamah was destroyed in 
1157 by a dreadful earthquake, but was afterwards re« 
built. This town is now celebrated for its water works, 
in which the water is raised from the river by wheels 
$2 feet indiameter. The water fulling into the buckets, 
is elevated to the height of 30 feet, and’ discharged into a 
reservoir, from: which itis: conveyed to the public and 
private baths: The gardens: around) are very agrees 
able and fertile, and) the surrounding» -is well 
adapted for wheat and cotton. The -Maronites built a _ 
chapeb anda tomb heré, from’ which arose a convent 
whichis celebrated in: that part of Syria, There is 
here a castle; Hamah:is the seat of a Jacobite 
bishop; and:a: pacha has the: ment of all the cans 
ton. Population, 4000.: See M: De La Roque’s' Voy- 
age de Syrie. 
HAMB URGH is a free imperial city of the duchy 

of Holstem im Lower Saxony, and one’ of the ; 
richest, and’most populous cities in Germany. It is si- 
tuated on the:right’or northern bank of the river Elbe, 
at: the distance of about seventy miles from its discharge 
into the German Ocean.’ East “Long. 9° 56’, North 

1.30%. See Treatise on New Philosophical Instru~ 



gh. Lat, 58° 36’. The number of inhabitants fluctuates 
” from 110,000 to 120,000. 
__ This city is divided by a canal into the old and new 

It is built partly on islands, and y on the 
‘continent of the north side of the Elbe. Towards the 

st it is washed by the small river Bil, and towards the 
rth by another small river called the Alster, which 

a very large basin just without the town, and 
ut 1000 feet.square within the walls, af- 

it passes h different parts of the city, 
Yaa itself into the Elbe. The seve- 
formed by the rivers Elbe and Alster, on 

. ‘the town is built, have a communication with 
‘each other by eighty-four bridges. The whole city 
‘is surrou iby @ lofty rampart, and a broad ditch. 
‘The town, although large and flourishing, is by no 
‘means elegant, ‘lhe principal streets have long and 
‘broad canals, which are filled by the tide; the others, 
especially in the old town, are mean, narrow, and ill 
- The houses are mostly built after the Dutch 

ion, and very lofty, several of them being six or 
. The warehouses a the oe 

upper of the building, to 
e wal dian dationio aie. 

‘seven stories hi 

~The princi are the 
chee in of St Peter, St Nicholas, St Catharine, 
St James, St Michael, St John, and the cathedral. 
These are mostly Gothic structures, having lofty spires, 
beautiful altars, and large organs. From the spire of 
the church of St Michael, there is an extensive and 
charming view of the town ad its a een Stag a 
change, the orphan-house, the seve itals, the 
room-house, the house of Eimbeck, and the obelisk 
in honour of Professor Busch, are also worthy of notice. 
‘Hamburgh was founded in the beginning of the 

9th century, by Charles, the eldest son of the Empe- 
ror Charlemagne, who was commanded by his father to 
erect two forts on the Elbe, with the view of repelling 
the incursions of the Venedi, a Sclavonic nation inha- 
biting the southern coasts of the Baltic. The fort on 
the north side of the river, was called Hammen ; 
(whence, by abbreviation, Hamburgh,) or the le 
near the wood, according to the etymology of the name 
Tos,” Christopher Silvius, an ancient poet of Ham- 

Hamburgum silva cui notum nomen ab Hama, 
Inter Billa tuos, et olorifer Alstria ductus, 

‘This city has eee a variety of revolutions. It 
was made an archbishop’s see by Lewis the Debon- 
naire in 83% ; but the see was afterwards transferred to 
Bremen. Upon the extinction of the Carlovingian line, 
it became subject to the dukes of Saxony, of whom it 
was afterwards held by the counts of Holstein. Adol- 
_phus III, in consideration of a sum of money, with 
which the Hambu furnished him upon his expe- 
dition to the Holy d, favoured them with a great 
many privileges, which were subsequently confirmed 
by the emperor Barbarossa. The citizens afterwards 
purchased their entire from Albert of Orla- 
mund, count of Holstein, for the sum of fifteen hun- 
dred marks of silver ; and it was confirmed to them by 
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‘succeeding counts, as well as .- Christian L of Hamburgh. 
Denmark, after the county of Holstein had devolved “y= 
to that crown. The Danish kings, however, have, on 
several occasions, revived their claims to the sovereign- 
ty of this city, which has frequently obliged the inha- 
bitants to pay large sums for the confirmation of 
their liberties. But Hamburgh was declared a free im- 
perial city in the year 1618, and was sunimoned to the 
diet of the empire in 1641. 

The government of this city is vested in the senate Govern- 
and the three colleges of burghers. The former exer- ™¢*'- 
cises the executive power, and has the right of assem- 
bling and dissolving the body of the bur ; the lat- 
ter grant brut a administer the revenue, The se- 
nate consists irty-six persons, viz. four burgomas- 
ters, four syndyes, twenty-four counsellors, and four 
secretaries or clerks, the chief of whom is called a pro- 
thonotary. The burgomasters and counsellors only 
have votes. When a vacancy occurs, a new member 
is chosen by lot. The members of the legislative body 
are chosen from the five parishes or wards of the city. 
The first college consists of the aldermen, three of whom 
are chosen by the inhabitants of each parish. Every 
parish also sends nine persons to the second, and twen- 
ty-four to the third college. The ordinary business is 
regularly brought by the senate before this assembly ; 
‘but when there is a new law to be made, or a new tax 
to be raised, after having passed this court, the measure 
‘must farther be laid before a assembly of the 
-burghers, in which every i itant householder may 

and give his vote. . 
. Hamburgh is most advantageously situated for trade Trade and 
and ‘commerce, both foreign and domestic. The Elbe commerce. 
forms a harbour, being navigable for ships of Jarge 
burthen until within four miles of the town, when they 
must unload into smaller vessels, which, by means of 
the canals which traverse the city; can be brought to the 

doors of the warehouses. At the -period .when 
the Hanseatic league was formed, Hamburgh became 
a principal member of that celebrated confederacy, 
which brought the trade of the world to the ports of 
the Baltic and the north of Germany. In subsequent 
times, when the other nations of Europe, particularly 
the Dutch and the English, cultivated a more extensive 
commerce, the trade of Hamburgh, along with that of 
the other Hanseatic towns, declined. | But its situation 
is so favourable, that it has always been able to com- 
mand a considerable commerce, especially when the 
great maritime powers are at war, as Ham then 
‘becomes the great mart for colonial produce destined 
for the supply of the continentof Europe. During the 
war of the French revolution, the . of this city ra- 
pidly increased ; and it still continued to enjoy the ad- 
vantages of its situation, capital, and credit, under the 
continental system adopted by Bonaparte, in conse- 
quence of which, most of the ports of Europe were shut 

inst the commerce with England. Whilethe block« 
of the Elbe continued, merchants of » Ham- 

burgh still carried on a profitable, though circuitous 
, by the Danish ports of Tonningen and Husum. 

But the prosperity of this com ial city received a 
severe blow by its forcible seizure and unnatural in- 
corporation with the French empire, and the subse- 
quent of the: bank. Since the overthrow of 
Bonaparte’s - and the t return of Ham- 
burgh under its old laws and government, that city 
may be expected to recover, in seme measure, its for- 
mer prosperity and importance, 

The Saletan of Hamburgh consists, Is/, In the ex- 
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Hamburgh. port of its manufactured produce; 2dly, In the impor- 
“Yo tation of foreign merchandise ; and, 3dly, In the re- 

Manufac- 
tures, 

Bank of 

exportation of these last articles to different parts of the 
continent. The principal manufactures of this city, are 
the refining of sugar, the printing of cotton cloths, the 
manufacture of velvets and silk stuffs, of laces, metal 
buttons, knit stockings, sail cloth, &c. The establish- 
ments for the refining of sugar, which are very nume- 
rous, have been long flourishing, and are esteemed a- 
mong the best in Europe. It has been calculated that 
they produced daily 700 small loaves of sugar, of 
about 3} pounds weight, and 400 large loaves, from 
6 to 7 pounds. The raw sugar is procured chiefly from 
England, the earth used in purifying it from Rouen, 
anda great part of the manufactured article is exported 
to Russia.. The printing of cotton formerly employed 
twelve establishments, which gave occupation to 600 
workmen each ; but their number has been since great- 
ly reduced, in consequence of similar manufactories ha- 
ving been established in other countries. There are 
about twenty establishments for the manufacture of vel- 
vets and laces, which are exported to Russia and diffe- 
rent partsof Germany. The manufacture of silk stuffs and 
woollens is inconsiderable, and only for home consump- 
tion. That of knit stockings is of more importance. 
They are sent into the interior of Germany, and some 
occasionally to Italy. Dyeing forms another branchef 
the manufactures of Hamburgh, whose dyers are’ es- 
teemed the best in Germany. Besides its own manu- 
factures, Hamburgh imports from England, France, . 
Holland, Italy, &c. all sorts of rich silk stuffs, and the 
finest velvet brocades, besides fine cloths of all kinds, 
for the purpose of re-exportation. This city also ex- 
ports timber to a considerable amount annually, parti- 
cularly to France and Spain. é 

The number of vessels which entered the port of 
Hamburgh in 1791 was 1484; and the value of the im- 

' ports, for the same year, amounted to 112,554,026 
livres, or about £4,689,751 sterling. After the rai- 
sing of the blockade of the Elbe, the number of ship- 
ping which annually entered the port was calculated at 
from 1900 to 2000. The number of vessels belonging 
to the merchants of Hamburgh, and employed by them, 
amounted to about 400. 

The bank of Hamburgh was established in the year 
Hamburgh, 1619 upon the-same principles with that of Amster- 

dam. ’ It was intended asa general fund for the conves 
nience of the merchants, who, by means of this institu- 
tion, make and receive payment, without the interven- 
tion of specie, by a mere transfer in the books of the 
bank. The specie deposited consists of bank dollars 
and ingots of silver. This specie has no ordinary cir- 
culation ; consequently the fund always remains entire ; 
and the money of the bank thus serves as a standard 
for measuring the value of all other specie. © The bank 
closes every year, from the last day of December to the 
14th of January, for the purpose of balancing the books, 
It is under the direction of four of the principal per- 
sons of the city ; and no person is entitled to have an 
account with it who is not either a citizen or an inha« 
bitant. There are two kinds of money at Hamburgh ; 
real money, and money. of account; the latter bein 
partly real and partly imaginary. ‘The mark Jud. which . 
is equal to about 1s. 6d. of our money, is divided into 
sixteen shillings, and each shilling into twelve fennings, 
or pence. The rix-dollar contains three marks lub. It 
is called the rix-dollar current, which must not be con- 
founded with the rix-dollar of the bank ; the latter being 
sore valuable, and equal to about 4s, 10d. of our mo- 
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ney. In general the money of the bank is worth from. 
15 to 20 per cent. more than the "current money, and 
the difference in exchange is called agio. Besides these, 
they have gold ducats, current at seven marks, more 
or less, and double ducats at fourteen marks. Foreign 
gold is also received at its intrinsic value, according to 
the rate of exchange, which is regularly advertised twice 
aweek. The bank receives payment in its own 
only. In the year 1725, the, magistrates of Hamburgh 
resolved to coin some new specie, which is called t 
new current money of Hamburgh, and consists of pieces 
of 1 and 2 marks, of eight shillings, or half a mark, 
four shillings, or a quarter mark, and several of smal 
ler denomination, conformable to the standard of the 
old dollar. | The agio for this specie, in exchange with 
the bank, was fixed at 16 per cent. A new bank was 
also established, at the same time, for the convenience 
of the town, which could not receive any money. but 
that coined by the city, the agio being regulated by a 
combination between the two banks. By these means, 
business is conducted with more ease and regularity. 
and the merchants are not liable to loss from the diffe-. 
rence of value in the several denominations. The usance, 
or course of exchange, is at fifteen days sight, for bills 
drawn on any part of Germany; a month’s date, for 
those drawn on France or on London; and two months 
for those drawn..on Venice, or on Spain or Portugal. 
There are twelve days of allowed, including the _ 
day of the bill’s falling due, the Sundays, and holidays. 

The chamber of marine insurance was instituted in 

fund, which was divided into 500 actions, or shares, of 
£100 each ; and the business has been conducted with 
the greatest success. There are also establishments for 
the other species of insurance. In the Lombard, or 
town pledge house, money is advanced, at an interest 
of six per cent. on every kind of goods and merchan- 
dise, without the intervention of a broker... When the 
time during which the sum was lent, has expired, the 
goods must be redeemed; otherwise they are sold for 
their value, and the excess is faithfully transmitted to 
the person to whom they belonged. By this institu- 
tion the town is said to gain about 150,000 crowns an- 
nually. 

The police of this city is admirable. There are few police. 
or no beggars in the streets, as the istrates take care 
to employ the indigent, who are able and willing to 
work, in the manufacture of knit stockings, and to send 
all vagabonds and sturdy beggars, who refuse to work, 
to the house of correction. e few who are incapable 
of labour are maintained by their respective parishes, 
The establishments for the poor, indeed, are nowhere 
more liberal or better administered, than at Hamburgh. 
They have a very large hospital for ophans, which pos- 
sesses a revenue amounting to between six and seven 
thousand pounds. There is also.a large hospital for the 
reception of poor infirm labourers, and another for aged 
and disabled searnen ; besides many smaller institutions 
for widowers and widows, &c. ; with two houses 
of correction, the Zucht-Haus, and the Spinn-Haus, in 
which malefactors are kept close at work with a spare 
diet. ; 

a citizen, therefore, is not a citizen of right, .but must 
purchase his franchise, A Hamburgher, or a stranger, 
who does not chuse to purchase the citizenship, must 
pay a stipulated sum annually to the town, to entitle 
im to engage in trade as a merchant, besides all the 

other duties and imposts to which the other citizens are 

1705. Six of the most wealthy merchants provided a of instx 

Citizenship, at Hamburgh, is personal. The son of Citizens 
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s. The income of the state is very large. It is 

of standing sources of revenue, and 
Seadbient ‘Sexe seebeed WV the community, 

posed 

“subterraneous cavern, which is filled rece with 
: ave been 
formed, for the entertainments frequently given there 
‘by th. inhabitants and strangers. It is under the di- 
rection of a burgomaster, three senators, and three 
burghers ; but the immediate management is committed 
‘to a steward, who makes a profitable business of it. 
‘There is also an apothecaries’ hall belonging to the 

pecies of drugs. These being superior to those sold 
Uythe other apcnhacasida, have a considerable sale, and 

roduce much it to the city. 
ana Hamburgh there are numerous schools, libraries, 

y es- and liter: institutions, which reflect honour on the 
~ “enlightened taste of its inhabitants; besides several 

“yaluable collections of paintings and prints, and cabi- 
“nets of natural history, &c. which sufficiently prove 
‘that the arts and sciences have not been neglected 
‘amidst the pursuits of commerce. This city has been, 
‘at different periods, the residence of many literary cha- 
racters of first eminence, among whom the names 
of Lessing and Klopstock are conspicuous. The prin- 
cipal. amusements of the inhabitants are music and 
dancing, card-playing and billiards ; in winter, riding 
‘upon , and, in summer, walking or riding to 

blic ens in the environs of the town. There is 
‘a French and a German theatre ; and the musical drama, 
‘or opera, has long been cultivated with ere and 
“success at Hamb The compositions of Keiser, 
‘Matheson, Handel, and Telemann, who all commenced 
their career in this city, are the most celebrated, C. P. 
E. Bach, the greatest musician of his time, succeeded 
Telemann as music director in 1767, and retained the 
‘situation until his death in 1788. 
- The merchants of Hamburgh are very luxurious in 
their style of living; the tone of society is and 
‘animated ; and there is‘no place where strangers are 
entertained with more hospitality. See Nugent’s 7ra- 
vels th kh Germany ; Riesbeck’s Travels ; Peuchet 
Dict. dole Geog. Com. vol. iv.; Reichard, Guide des 
Voy 's ; Account of the Management of the Poor in 

| Hamburgh; Ha he Kiinstler-Nachrichten. Ham- 
burgh, 1794. -(z) 
ae , pu Monceau, cota aadag - emi- 

nent vegetab’ ysiologist, was born at Paris in the year 
1700. Sethe Meenoist of the Academy for 1728, he 

blished an Essay on a Parasitical Fungus, (Sc/erotium 
Dscorunt Persoon), which infests the roots of the culti- 
vated saffron ; and, in the same cya? Sag tim Trea- 
tise on the Propagation of Trees by Grafting. Hisprinci- 
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town, which contains a great quantity of every possible 
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works on Botany and Vegetable Physiology w Hamel, 

Ihe following: ‘ is oF wom 
1. Traité de la Culture des Terres. Published in 6 

vols. from 1750 to 1761. 
2. Elemens d’Agriculture. 2 vols. 12ma. 1764. This 
— was translated into English, German, and Spa- 
nish} P 

8. Traité des Arbres et Arbustes qui se Cultivent en 
France en pleine terre. 2 vols. 4to. 1755. 

4. Physique des Arbres. @ vols. sto. 1758. This 
is the principal work of Du Hamel. 

5. Des Semis et Plantations des Arbres et de leur 
Culture. 4to. 1760. ’ 

6. De L’Exploitation des Bois, ou de tirer 
in des taillis demi futayes et haut futayes. 2 vols 4to, 
1769. 

7. Du Transport, de la conservation, et de la force du 
Bois. 4to. 1767. See our article Carpentry, vol. v. 
p- 496. See alsothe Mem. Acad. Par. 1742, 1768, 
1744, 1764, 1767. 

8. Traité des Arbres Fruitiers. 2 vols. 4to. 1768. 
Du Hamel was also the author of a treatise on the 

cultivation and preparation of madder. His works on 
the mechanical arts are numerous. The following, 
which were published separately, are the most import- 
ant : 

1. Art de faire les cartes a jouer. 
2. Art da Comes See ‘Mem. Acad. Par. 1766. 

Hist. 156. 
8. Traité de la Corderie perfectionné. 
4. Art du Drapier, See Mem, Acad. 1765. Hist. 132, 
5, Art de faire des Tapis. See Mem. Acad. 1766, 

Hist. 157, 
6. Art de friser et de ratiner les etoffes de Laine. See 

Mem. Acad. 1766, Hist. 156. 
me Art de L’Epinglier. See Mem. Acad. 1761, Hist: 

1 
8. Art de forger les enclumes. See Mem. Acad. 

1762, Hist. 188. 
9. Art de Peche. 
10. Architecture Navale. 4to. Par. 1758. See Mem. 

Acad, 1752, Hist. 141. A 
11. Art de la Fabrique des Ancres. See Mem. Acad. 

1761, oo 152. 
12. Art de Fabriquer les Pipes. 
13. Art du Potier de rT 
14. Art du Serrurier. 
15. Art de reduire le fer en fil @orchal. See Mem. 

Acad. 1768, Hist. 128, 1778, Hist. 110. 
M. Du Hamel died at Paris in 1782. See Borany, 

p. 34. 
HAMELN, formerly called Quern or Muchlen-Ha- 

meln, is a town of Germany, in the kingdom of Ha- 
nover. Itis situated in a pleasant territory, at the con- 
fluence of the Hamel and the Weser. It is very ly 
fortified, and contains some good buildings, particular« 
ly the Hotel de Ville. Its barracks can accommodate 
a whole battalion. A fine sluice was erected here in 
1734, by George II. for the pu of facilitating the 
navigation of the Weser, by which the town carries on 
a considerable trade. Hameln has been celebrated for 
its tanneries, its breweries of beer, and for the manu- 
factures which were established by the French refugees. 
There is here a refinery of sugar. At the mouth of a 
cave not far from the town, is a monument erected to 
commemorate the loss of 130 children, who were swal- 

lowed up in 1284, From the fort there is a very fine 

view of the surrounding country. Population 4000. 
Distance 30 miles south-west from Hanover. 
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Hamilton. 

H AM. 
i See CarrHace, vol. v. p. 573; 

574. feror 
HAMILTON, the chief town of the middle ward of 

Lanarkshire, is about 12 miles to the south-east of Glas- 
gow, and situated in the parish of the same name. _ In 
ancient times, the district in the neighbourhood of Ha~ 
milton appears to have borne the designation of Cad- 
zo, wiiile the town seems to, have been called: « the 
Orchard,” probably from the fruit-grounds with which 
the houses were surrounded. There is little doubt that 
the town derives its present appellation from the noble 
family of Hamilton, who appear to have: settled in 
Clydesdale soon after the year 1215. 

The first residence of the family was Cadzow Castle, 
situated on the precipitous banks of the Avon, about a 
mile from the town. In the statistical account of Ha- 
milton, it is mentioned, that this building was deserted 
after the injuries it sustained from the army of the re- 
gent Murray, but a considerable portion of it is still 
to be seen, denoting the massy strength of the original 
structure. The palace of Hamilton, now occupied, 
(A.D. 1816,) by the most noble the Marquis of Douglas, 
as representative of his father the Duke of Hamilton, is 
situated in the higher part of the beautiful and fertile 
valley through which the Clyde pursues its course, and 
lies to the west of the confluence of that noble river 
with the Avon. It was built about the end of the 17th 
century, and forms three sides of a quadrangle. The 
apartments are large and lofty, and have lately been 
very splendidly fitted-up. The gallery of paintings is 

rhaps the finest in Scotland, many additions having 
en made.to it by the present Marquis of Douglas. 

The portrait of the Earl of Denbigh by Vandyke, and 
«Daniel in the Den of Lions,” by Rubens, have been no- 
ticed by every traveller. To these may be added, a 
St Sebastian by Guido Reni, a St Francis, an in- 
fant St John, by Corregio, and in particular an “ Ecce 
Homo” by the same master. Two landscapes of rocks, 
and a head of Diogenes by Salvator Rosa, a dying Ma- 
dona by Ludovico Caracci, and an admirable painting 
of the Virgin embracing the head of Christ, by Ma- 
beuge. In the great gallery there is likewise a bust of 
Cleopatra, in which the depth and aggravation of grief 
are most wonderfully expressed; and in one of the 
lower apartments there’ is a statue of “ the Venus de 
Medici.” Among the valuable curiosities, we;have ob- 
served a large table of the most. beautiful malachite, un- 
equalled, as far a8 we have been able to learn, in any 
part of the British empire, 

Nearly opposite to Cadzow upon the Avon, and in 
full view of the palace, stands the castle of Chatelhea 
rault, built by the Duke of Hamilton in the year 1730, 
and meant to represent the castle of the same name in 
France, of which his ancestors were dukes. It was 
executed from a design of the elder Adams. In the 
surrounding park are some of the largest oaks in Scot= 
land, the remains of those extensive forests with which 
the country was formerly covered. Among these trees 
grazed the ancient Caledonian cows, mentioned by 
Hector Boece, asa peculiar breed, and distinguished by 
their manes resembling those of lions, by their snow 
whiteness, and their untameable ferocity. It is believed 
that the-original race are now extinct ; for the present 
breed are not remarkably different in their appearance 

from the common cow, excepting only that they are all 
oh white, or poo egg age and have black 
or brown ears and muzzles. The 
without fear or epee 6 7 Tany Beaune 
_ By the exertions of the — of Douglas, the pa. 
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’ Glasgow, are indebted for a 

HAM 
lace is now wholly separated fromthe. town.) The lat- H: 
ter.consists of a main street, running ina mi pi a 
direction, and forming part of the road from < lasgow © 
to Lanark. There are many ‘cross streets, and indi- 
vidual houses with gardens attached to them. The pri- 
son and town-hall are in the centre of the eR gee 
the former there is a tolerable spire. The parish church 
was built in 1732, froma design of Adams. It.stands — 
upon a rising ground in the - part of the town, — 
and is a very handsome structure, uniting stability with 
lightness. Though by no means well seated, it is un« 
derstood to accommodate about 1300 people. The 

| charge is collegiate, but the stipends of the ministers 
have lately been equalized, Besides the parish ch 
there is one beloerg to the Relief Seced ig Mei 
the Burghers, and a third to ppg os " 
schools are numerous. There is a lar, for agram- 
mar school, It was in this school the celebrated 
Dr William Cullen, the father of physic in Scotland, re« 
ceived a part of his education ; and the.traditionary re~ 
port of the townsmen bears, that he appeared at one of 
the annual examinations in girls clothes, acting the part _ 
of a shepherdess, in a Latin pastoral. Nor ought 
to omit, that Dr Baillie of London, and the late 
John Millar, professor of law in the university of 

i portion of their fame, to 
the instructions they received in the schools of Hamil« 
ton. ) 

was, in erage Boer in 1792, 5017; and it is now above 
7000 souls. e years ago a subscription library was 
established in Hamilton, owing principally to the zea« 
lous exertions of Dr John Hume. The library is under 
the direction of a committee of t,; who are 
chosen annually ; and the collecti books is multi« 
farious and valuable. (Qe ‘ord, javit.ood toe 
HAMMERSMITH. MppirseEx, 
HAMPDEN. See Brirann, vol. iv. p. 576, 
HAMPSHIRE, Hants, or the County of S 

ton, is a maritime county, situated on the. 
coast of E It is bounded on the north by Berk~ 
shire ; on the east by Sussex and Surrey; on the south 
by the English Channel, and the sound, which sepa- 
rates it from that of the county, called the Isle of 
Wight; and on the west by shire. Its limits 
on the south side are the numerous creeks and inlets 
formed by the! sea; on the west and east they are 
mostly artificial ; on the north a 
sed by the rivers Enborsa and Blackwater. figure 
of Hampshire is nearly that of a square, with a trian= 

lar projection at the south-west angle, a. 
the bastion of a fortification. Besides the Isle 
Wight, the islands of Jersey and Guernsey are inclus 
ded as of the- sree exclusive of the 
projection of the south-west and the isle of Wight, is 
about 42 miles, and its breadth about 38. 

Hampshire is divided into 52 hundreds and liberties ; Divisiih 
these are subdivided into 356 parishes, precincts, ham- 
lets, and tythings, the parishes alone being 253. In it 
there is one city, Win , which is also the county 
town, though Southampton is sometimes reg in 
that light. Besides Winchester .and- Sout ton, 
bere are 18 other market towns, of which the princi- 

are Portsmouth, Andover, Lymington, C > 
Basingstoke, Alton, Fareham, and Romsey. © Winches 
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mpton, Portsmouth, Andover, Lymington, 
‘Christchurch, Stockbridge, Whitchurch, and Feters« 
eld, send each two members to Parliament, so that 

county sends in all twenty members to Parliament, 
ve of those sent the Isle of Wight: it pays 14 

; ofthe land-tax. reine in the province 
; Seagate mntate ere = inchester, and, with the 
‘county of the town tham , is included in the 

ened 

its chi 

is justly regarded as one of the most 
gland, — woo distinguished for 

of its soil, the thiness and mildness of 
te, and the beauty of its prospects. The sur- 

- ness of the seasons, and the convenience of the ports, 
operating: as strong inducements to continued fetid? 
The ridge of chalk hills may be traced across the coun- 
ty, g in the parallel of Winchester. The climate 
in the higher parts is bracing and healthy, from the 
clearness and pureness of the air ; towards the sea, it is 

~~ mild, and rather moist. : 
'_. The soil of Hampshire is extremely various, though, 
for the mee of a calcareous nature, On the bor- 
ders of Berkshire, it is aor ot a good quality, and very 
productive of corn and timber, particularly oak and elm. 
On the acelivities of the hills towards Basingstoke, it is 
also very i and strong, with a calcareous subsoil. 
Round Whitchurch it is less deep and chalky. From 

- Overton towards Stockbridge, and thence to Redbridge, 
there is a beautiful vale, which is divided into well- 
watered meadows. Round Andover the land is high, 
and es to the nature of downs. Towards Rom- 

it is more fertile. The country here is very beau- 
tifal, being interspersed with woods, and fine hedge- 

- row timber. The centre of the county in general, 
may be described as consisting of land higher and more 
chalky than’the rest of the county, but by no means of 
_an unfertile soil. On the borders of Dorsetshire, are 
vast tracts of waste land covered with heath. The vi- 
cinity of Redbridge is distinguished for its valuable salt 
marshes. Down land is met with between Petersfield 
and Portsmouth. On the banks of the Itchin, are 
some valuable water meadows. Perhaps the richest and 
most valuable soil in this county is near Alton. 

' The principal rivers in Hampshire, are the Itchin, the 
Avon, the Boldre Water, the Exe, the Anton, and the 
Tesse, or Test. Several smaller streams rise in the north- 
west parts of the county, but these soon quit it in their 
course to the Thames., The Itchin rises near Alresford, 
near the centre of the county ; and after passing Win- 
chester, it unites its streams with the water of South- 
ampton, about half'a mile to the east of that town. The 
Avon enters the county from Wiltshire, near Fording- 
bridge, and coasts the edge of the New Forest. This 

of its course is thus not only well wooded, but en- 
__ livened by the numerous villas that ornament its banks, 

After passing Ringwood, it flows through a less inter- 
____ esting sandy level towards Christchurch. Below this 

_ town, it receives the waters of the Stour from Dorset- 
shire, and with them falls into Christchurch bay. 
The Bolder Water is formed by various springs rising 
in the New Forest, which uniting, pass Boldre and Ly- 
mington to the seg. The Exe also rises in the same dis- 
trict, and’ opens in’ a broad estuary to the sea, below 
Exbury: The Anton rises in the north-west angle of 
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the county, and flowing th Andover, runs into Hampshire. 
the Tesse about a calle below Whiswell The Texe —y— 
has its origin below Whitchurch ; and after its junc- 
tion with the Anton assumes a southerly course, and 
passing Stockbridge and Romsay, receives several small 
streams from the New Forest, near Redbridge. Below 
this place it expands considerably, and forms the head 
of Southampton Water. This, properly speaking, is an 
arm of the sea, extending from above Sou to 
Caldshot Castle, and rendered very picturesque by its 
woody and irregular banks, Its whole extent is near- 
ly 10 miles. Near Southampton, it is about four miles 
broad: It is navigable almost to the head for vessels of 
considerable burden ; and the two principal rivers 
which flow into it, admit small craft some way up into 
the county. On tracing the sea coast from the east, 
we come to Portsea island, a low tract of considerable 
extent, s ted’ from the main by a shallow creek, 
over which a bridge is built. On this island Ports- 
mouth is situated. Off the point of land terminating 
this peninsula, is the noted road of Spithead, where the 
men of war anchor when prepared for actual service. 
From this, on the east side, commences Trissanton Bay, 
or Southampton Water. 

There are very few mineral substances found in this Mineral 
county. On the southern shores, iron-stone was for- productions, 
merly gathered in some quantity, which seems to have 
been rolled up by the surf. Between Milton and Christ« 
church a hard reddish stone is found, apparently calca- 
reous, tinged with the oxide of iron. cral ancient 
structures in the county are built withit. Chalk of va- 
rious qualities and colours is worked in different parts. 
Potters’ clay is met with in great abundance in Pool 
heath, at various dépths, from 10 to20 feet. From the 
circumstance of this heath bearing all the external marks 
by which the heath of Purbeck is distinguished, and 
their being divided only by Pool Water, it is not impro- 
bable that the Hampshire clay will be found equally 
valuable and useful as the Purbeck. 

Hampshire is distinguished as an agricultural county 
for its fine corn, especially wheat; its hops, cattle, 
sheep, wool, bacon, honey, timber, and the extent and 
excellent m ent of its water meadows. The lar- 
gest estates and farms are in the chalky parts of the 
county. The largest estate, however, does not exceed 
£8000 annum. ‘Tenures are various. Those es- 
tates, which formerly composed the demesne lands of 
the see of Winchester, are ted by the bishop as free- 
holds for three lives, and generally renewed to the fa- 
milies who hold them for many generations. ‘These 
estates consist chiefly of ancient manors and houses, to 
which certain feudal rights still appertain. Copyhold 
tenures are granted from manors vested in the church, 
or by the lay proprietors. There are also lands held on 
lives by lease, or indenture. Other leases are for 21 and 
14 years ; but here, as in other parts of England, the 
practice is extending of letting lands only at will. The 
average size of farms in the county is small, probably not Farms. 
exceeding 200 acres ; and certainly, if the chalk dis- 
tricts are excluded, not reaching that extent. The 
ploughs are various ; but oeineipall with one or two 
wheels, and by no means constru on good mechanical 
principles. ere are a few thrashing machines in the 
county. The chief part of Hampshire is inclosed, 
though large tracts of open heath and uncultivated land 
remain in the vicinity of Christchurch, and ‘on the bor- 
ders of Dorsetshire. The extent of the waste 
lands, exclusive of the forests, is supposed to amount to 
hearly 100,000 acres. 

Landed 
Property. 
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Hampshire. In Hampshire a considerable quantity of land is an- 
—\Y—" nually sown with wheat, which is cultivated with great 
Agrjenl- skill; its quality is excellent. Barley is grown princi- 
= pally on the lighter soils and higher ground. ‘The soil 

round Andover is very favourable to the growth of this 
grain. It is generally sown either after turnips, or a 
winter fallow. In the cultivation of oats, the Hamp- 
shire farmers do not display much agricultural skill, 
since, for the most part, they are sown after one or two 
white crops. Beans are not much cultivated, even up- 
on soils well adapted to them. The white pea is grown 
to a considerable extent in various parts of the county ; 
the cultivation is well understood; and the produce 
abundant and valuable. Turnips are extending; but 
their culture is not yet nearly so general as it might, 
or ought to be; nor is it well understood. Potatoes 
are grown in almost every part on a good plan, and 
with abundant produce. The utility and value of the 
calcareous soils in Hampshire are very much increased 
by the growth of sainfoin on them. This plant seems 
to have been long known here, and its culture is well 
understood. The parishes to the east of Alton, on the 
borders of Surrey, are chiefly appropriated to the growth 
of hops, the plantations of which have been greatly in- 
creased lately, chiefly in consequence of the high cha- 
racter of the hops grown at Farnham, in the immediate 
vicinity of Alton; the Hampshire hops, in a great de- 
gree, partaking of this character. The hop grounds 

Water mea- ae supposed to occupy 800 acres. The water mea- 
dows, dows, as has already been noticed, are numerous, ex- 

tensive, and extremely well managed. They are made 
at first at the expence of £5 or £6 per acre; and the 
expence of continual repairs is very considerable, But 
they pay the farmer well. They are. usually shut up 
in November, or tle beginning of December ; and are 
wateredevery alternate week, till the beginning of March, 
when they are pastured for about five or six weeks 
with ewes and lambs. An acre is considered equal to 
the feeding of 400 couples for one day. They are shut 
up about the beginning of May, and produce at the re- 
gular season an abundant crop of hay. Perhaps the 
largest and finest tract of water meadows in the county 
lies on the banks of the Itchin, extending from the 
north side of Winchester, through Twyford and Otter- 
burne, towards Bishops Stoke. 

Gardening is carried to a considerable extent in the 
neighbourhood of all the large towns: Portsea island 
is supposed to produce the finest broccoli in the king- 
dom. Orchards aré not common or productive in the 
woodland or chalky districts; but on the marly and 
clay soils, in the south, and south-western parts of the 
county, they are more common: even here, however, 
little or no cyder is made for sale, the farmer content. 
ing himself with making two or three hogsheads annu- 
ally for the use of his family. A considerable portion 
of Hampshire is occupied by the forest of Alice Holt 
and Walmer, the forest of Bare, and the New Forest: 
the first is divided into two portions by intervening 
private property, one part containing 15,493 acres, and 
the other 2,744. This forest is situated on the bor- 
ders of Surrey and Sussex. The forest of Bare ex- 
tends northward from the Portsdown hills, including 
about 16,000 acres. The ancient boundaries of the 
New Forest included the whole of that part of Ham 
shire, which lies between Southampton water on the 
east, the British Channel on the south, and the river 
Avon on the West. By a perambulation on the 22d 
of Charles II. it was ascertained that it extended from 
Godshill on the north-west to the sea, on the souths 
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east about 20 miles, and from Hardley on the east to Hi at 
Ringwood on the west, about.15 miles, containing 
within those limits 92,365 acres: of these 24,797 be- 
long to individuals; 901 acres are encroachments ; 
1192 are inclosed land in the sion of the master, 
keepers, &c. ; and the remainder, -being about 63,845 
acres, constitute the woods and waste lands of the 
forest. Its officers are a lord warden, a lieutenant, ri« 
ding forester, bow bearer, i a woodward, 
under woodward, four verderers, high steward, under __ 
steward, 12 regarders, 9 foresters or master keepers, 
and usually 15 under foresters. The quantity of tim 
ber supplied by this. forest for naval purposes from 
1761 to 1786 was 23,000 loads of oak, and 7003 loads 
of beech; and the number of deer killed annually is 
about 76 brace of bucks, and 17 brace of does. The 
timber was so very much neglected, that, in the year 
1800, an act of i rt ea was passed for its increase and 
preservation., The scenery of the New Forest affords 
as great a variety of. beautiful and picturesque land- 
scape, as can be met with in pul cay of England, of 
the same extent. The oaks seldom rise into 
a pe but their branches are adapted for knee timber, 
and are commonly twisted into, the most picturesque 
forms. The ris, i oak is regarded rapes of the Cad 
curiosities of the forest, the buds appearing every °% 
year in the depth of winter. The advantages which 
this forest derives from its. situation, in respect to 
conveniency of water carriage, are superior to those. 
of any other forest in England ; in its vicinity are ma~ 
ny places for shipping timber, amongst which are Ly- 
mington, Beaulieu, and Redbridge, with the addition. 
al advantage of the remotest of those places being 
little more than 30 miles from the dockyard of Ports- 

uth.—Hampshire is remarkable for the great quan- 
tity and excellent quality of its oak bark, supplied 
chiefly by the timber in the New Forest. . 

Hampshire does not possess an liar or specific Cattle, 
breed of cattle; the Sussex, Suflo » Hereford, Gla- sheep, a1 
morgan, and North and South Devon, are chiefly em- h°s* 
ployed for draught, and the Norman for the dairy. 
Cows kept for the latter purpose are rented out to dai- 
rymen at from £7 to £9 per cow, per annum. In the 
woodland district of the county, the heath sheep are 
sometimes met with; but the most common in 
pasts are the Old Hampshire, something Ripe the 

orsetshire in their size, shape, and qualities, and the 
New Leicester. The Wiltshire and Dorsetshire are al- 
so kept for the purpose of house lamb. Onthe Downs, 
the South Down sheep are spreading fast. Hampshire 
has long been justly celebrated for the excellency of 
its bacon. The native hog of the county is a coarse, 
ill-fattening animal, from which neither much nor good. 
bacon ala be expected ; but tfte mart, and other food. 
which the .forests produce, and the excellent mode of 
curing in practice, have contributed, in a far 
degree, to establish the superiority of Hampshire ba- 
con, than any inherent excellence in: its native breed 
of hogs. These,however, have been greatly improved 
in form and quality, by crosses with the Berkshire, Sufs 
folk, and Chinese breed. 

In this county, there are three distinct series of ca- 
nals, two of which terminate in the water of Southamp- 
ton. The north-western part of the county has also 
been much benefited by the Kennet navigation, lea 
from Newberry to Reading. The Basingstoke can 
commences at that town, and falls into the river Wey 
near the village of Westley ; it is something more than 
87 miles in length, with a fall of 195 feet. The Andos 

Can 
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rand Redbridge canal begins near the former place, are almost cut off from the body by arms of the sea, Hampshire 

~~ and falla into the Southampton water near the fatter, Its length from east to west is about 22 miles, its —y— 
Its length is 22} miles ;. its fall, 176 feet % inches. A breadth 18 miles; its circumference about 6, It con- !*!* 

_ collateral branch is navigable to within 2 miles of Sa- tains 105,000 acres, of which 75,000 are in a course of “8 
eee 9 The Winchester and Southampton canal is _ tillage, 20,000 in pasturage, and the remainder downs and 

~ one of the most ancient in the kingdom. The act for waste. It is divided into two hundreds, one market 
making it was obtained in the reign of Charles I. town, New and $ boroughs, returning each two 
There are several fish-ponds in 7 cam abr A members, Newton, Newport, and Yarmouth. The 
-on the wet soils on the borders of Surry. These ponds other towns of consequence are Corves and Ryde. It 

‘ are usually stocked with carp and tench ; and, in fa- contains 30 pari The face of the country is very 
-yourable circumstances, five acres of water will support diversified. The land round the coast being in some 

_ «1250 brace of these fish, until the stock are fit for mar- ces very high, particularly on the south or back of the 
_ -ket, and have obtained an average size of 2 lb. per island, where+there are steep cliffs of chalk and freestone, 

-brace, and consequently weigh 2500 lb.; which, at 9d. hollowed out into caverns. On the north side the 
-per lb. the price at which they are usually sold to the ground slopes to the water in easy declivities. The 
P fishmongers, will amount to £93, 15s. the value western side is fenced with ridges of rocks, of which 

. of five acres of land so employed for three years. the most remarkable are those called, from their sharp 
fac. The manufactures of Hampshire are not very consi- extremities, the. Needles. The height of the cliffs in 

_derable or numerous. At Alton, there are manufactures the north-west is, in some places, feet above the 
of en and a variety of worsted articles, bombazines, level of the sea, They are frequented by immense 
.&e. Worsted yarn is spun in this town.and neighbour- numbers of marine birds. Between the island and the 
-hood. _ Nearly the same kind of manufactures exist at mainland are various sand banks, especially off the 

Basin gstoke is distinguished for its manu- eastern part, where is the’safe road of St Helens. 
-factures of malt and leather. At Overton there is a The land to the north of the ridge already mention- 
mers ae casera We spec and in this of ed, is chiefly pasture: To the south of it is a rich arable 
the county the young peasantry are much em- country, producing greet crops of corn. It is said 

». ployed in making straw hats.. The paper mills near that the grain annually grown lise is sometimes great- 
_.. Overton are famous for being employed in making pa- er than the consumption of the island. The farms are 

«per for the notes of the Bank of England. There are ‘small. The crops usually obtained are wheat, bar- 
_also. paper mills in other of Hampshire. Ando- ley, oats, beans, turnips, clover, &c. ; the prevalent svil, 
ver is remarkable for the quantities, as well as for a strong loam on a dry subsoil, being well calcula- 

_., -the excellent quality, of the malt made in it and the - ted for all these crops. The butter made here is excel- 
Vicinity. Its former manufacture of shalloons is on lent: the cheese, the worst in England except the Suf- 
the decay. - A considerable quantity of yarn and wor- folk, The cattle are the Devesmhing and Alderney ; 
-sted is spun in this part for the manufactures at Salis- the sheep mostly Southdown and Dorset. On ‘the 
-bury.. Stockbridge is noted for wheelwrights and downs a great number of fine-fleeced are fed, 
carpenters. In Winchester, many people are em- about 40,000 being annually shorn, and about 5000 

4 in the manufacture of light silk goods, and lambs sold. Rabbits are very plentiful. The climate 
in preparing and winding the silk. The manufactured is almost proverbially mild; and as the scenery is 
=~ are principally used for umbrellas. Romsey is scarcely equalled in 4 part of Europe, this isle is a 
famous for its beer; the manufacture of shalloons is favourite residence. There are not many woods. The 
greatly decayed ; considerable quantities of sacking most extensive are those of Swainston, Wooten, and 
are made. At Fordingbridge, there is an extensive and Quarr. The chief rivers are the Medina, the Yar, and 
flourishing manufacture of striped bed ticking; nearly the Wooten. The Medina, passing Newport, falls into 
‘two-thirds of the inhabitants being employed ih spin- the sea at Corves: the Yar falls into the Channel at 
-ning,. bleaching, weaving, &c. for this manufacture. Yarmouth: the Wooten falls into Braden’s harbour. 
‘Knit silk stockings, and a watch chain manufactory, par- There are also various creeks and bays. Great variety 
ticularly distinguish Christchurch. At Lymington » of fish is found on the coast, icularly lobsters 
‘there are very extensive and valuable manufactures of and crabs. The cockles are much celebrated, and the 
culinary and medicinal salts from sea-water. South- sandeel is very plentiful. 
Y ton was formerly famous for its trade in French Among the products of this island are to be reckoned 

vand port wines ; but this is in a great measure cnt to a pure white pipe-clay, and a fine white crystalline 

decay. At Farnham, there are manufactures of bricks, sand, Great gence of the latter are exported for 

tiles, chimney pots, and. sacking and cordage. There thevuse of the glass-works. Alum formerly was manu- 
is one fair in Hetopibties which deserves particular no- factured in some of the western coves of the island. 
tice. This is held at Wey-hill, in the hundred. of Ando- _By the returns respecting the poor-rates in the year Poor rates 

-ver..It commences the day before Michaelmas-day, 1803, it appears that in the whole coueets r in 1803 and 

cand is one of the largest in the kingdom for hops, the isle of Wight, £153,427 was annual ly raised for 1815. 

sheep, and cheese. Upwards of 140,000 sheep have poor and other rates. The av rate in the pound 

been sold in one ~ , The Farnham. hops are almost on the rack-rental was 4s. Sid. £130,983 was actually 

entirely sold here. ‘The fair generally lasts 6 or 7 days. expended on account of the poor, The number of 

_ © The isle of Wight must be particularly noticed. It friendly societies was 62, containing 4783 members. 

is separated from the main land of the county byachan- The number of children in schools of industry amount- 

nel varying from 2 to.7 miles in breadth, Its form is ed to 614. In the year ending 25th March 1815, the 

that of an irregular lozenge. It is nearly divided into sum raised in this county for poor and other parochial 

two equal parts by the river of Coryes.. Through the rates amounted to £211,557, making an increase since 

middle of it, in the longest direction, extends a range 1803, or in the space of 12 years, 0 £58,130, or neat~ 

of downs.. The eastern.and western parts of the island ly 30 per cent, 
\) WoL. X. PART 11. 4k 
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light-house. They consist chiefly of barren rocks, and Hany 
are inhabited only by about 100 souls, who subsist by 

626 
Hampshire, At the invasion of the Romans, great part of Hamp- 
Hampshire, shire was possessed by the Regni and Belge. The lat- 

New. ter kept possession of it for 60 years after the first land- fishing. ‘The dumb fish, which is caught here, is in the 
History, ing of the Saxons ; afterwards it formed part of Wes- ee estimation. Before the American war, the 

sex. The most remarkable antiquities in the county fishing was carried on by about 600 inhabitants, 
are Netley Abbey, near Southampton, founded in the 

Antiquities, Year 1239. The ruins of this abbey, situated as they- 

Population. 

Islands, 

are on the declivity of a hill, rising gently from the 
water, and environed by most beautiful wood scenery, 
form a very interesting object. The cathedral of Win- 
chester, curious as an instructive example of architec- 
ture; the chapel of our Lady, the choir, and a magni- 
ficently carved screen in stone work, are particularly 
celebrated. The college of William of Wykeham, at 
Winchester, is also a remarkable building, independently 
of their character and utility as a seminary. Hurst and 
Carisbrooke castles, the latter in the isle of Wight, are 
remarkable for having been the prisons of Charles I. ) 

The following results, respecting the population of 
this county, appear from the returns made in the year 

The shore of this-state is a a sandy beach, Gener 
marshes intersected by pect within which are many salt 

creeks. The county is mountainous, or consists of hill 
and dale for about 20 or 30 miles from the coast. At 
the distance of 30 miles from the coast, commences the 
first range of mountains called the Blue Hills. Seve- 
ral detached mountains of considerable elevation rise 
beyond these. Another r 
cipal range, called the White Mountain range, lies be. 
tween the Merrimac and the Connecticut. e moun- 
tains are almost all covered with wood.  _Moosehil- 
lock, the loftiest in the main range, is 4500 feet high. 
Sunapee is farther south in the same chain, and still . 
farther. to the south rises Monadnoe, which is 3254 
feet in height. Its base is 5 miles long from north to 
south, and its breadth $ miles. Volcanic aj 
are distinetly presented in different parts of the moun- Houses inhabited,........e.e20- 48,210 _ c o * . 

Families occupying them, ..+>.... 50,916 hoon “In 1730, als pm - Higet Pirates 2% 
Houses building,............ AAI frequent explosions, and saw columns of fire and'smoke ininhabied los “citeg € 1030 issuing from the mountains. Similar phenomena were 

21,401 
manufactures, &c. 18,024 

Males » not comprised. in. thiese, classes, a wae hay, and a single acre will produce 40 or 50 bushels 
Sree gah wit” oar tat patent eg 905 of wheat. The uplands yield only about 20 bushels, 

* GR ET: ze Sa SNE i te” si ih but they afford very rich pasture. 
The principal rivers in this state are the Connecti- Rivers, 

Population in 1801, 2222127236909 Sub the Ameriscoggin, the Saco, the Merrimac, the = 
Tocasene 38,180 Contoocock, the Piscataqua, and the Upper and Lower 

PL EDR OPS ars "eS Rinthl® a Tee Ammonoosuc. The three first have their origin in 
See Vancouver's Agriculture of Hampshire ; Beauties of 
eas and Wales, vol. v.: Worsley’s Isle of Wight ; 
and Gilpin’s Forest Scenery. (w. 8.) 
HAMPSHIRE, New, one of the northern states of 

America, is bounded on the north by Lower Canada, 
on the east by Maine and the Atlantic Ocean, on the 
south by Massachussets, and on ‘the west by the west 
bank of the Connecticut. It extends from north to 
south about 168 miles ; its greatest breadth is 90 miles, 
and its breadth at its northern extremity 19 miles. It has 
18 miles of sea coast, and a superficial extent of 9491 
square miles, or 6,074,240 acres. 

This state is divided into six counties, viz. . 

. No.of Population Principal. Popula- miles. -In 1794, a bridge was built over the river 
Comotions ¢:: Towne '-* la 2810, Towns tion. about 6: miles above Portsmouth. It is 2600 feet long, 

€oos . . 24 3,991 Lancaster 717 and is built chiefly on piles. The rest is a magnificent 
Gestion. 85 28.462 JS Haverhill 1,105 arch of 244 feet span over water about 46 feet deep. The 

4 Hanover 937  expence of it was 68,000 dollars. The Upper Ammo- 
Cheshire... 35. 40,988 ‘Charlesten 1,501 ~noosue rises on the north side of the White Mountains, 

: ‘ Keene 1,646 and after running 35 miles, it throws itself into the 
Hillsborough 42 49,249 Amherst 1,554 Connecticut at Northumberland. The Lower Ammo- 

’ Exeter 1,759 noosuc rises on the west side of the White Mountains, 
Rockingham 46 50,175 } Portsmouth 6,934 and after a course of 40 miles, it empties itself into the 

ae 2,393 Connecticut between Bath and Haverhill, where its 
; over 2,228 width is 300 feet. © 

ea de 41,595 Durham —_—- 1,449 The principal lakes inthis state are the Winnipiseogee, Lakes. 
wae ; which is about 24 miles long, and from 3 to 12 broad ; 

Total - 213° 214,460 the Umbagog, the next largest, which throws its wa- 
ters into the Ameriscoggin; the Squam Lake, which 

The Isles of Shoals, which are about eight in number. belong partly to New Hampshire and partly to Massa- chussets. They were discovered by Captain Smith in 
1614, and are situated 9 miles S. E. of Portsmouth 

~ seen in 1732. 5 
The soil of this state is extremely rich and fertile. soit a: 

immense crops of gricult The lands on the large rivers aff 

New Hampshire. The Merrimac rises in the Moose- 
hillock, at Sanborntown, where it receives the Win. 
nipeseogee, and takes the name of Merrimac, and falls 
into the sea at Newbury Port after a course of 100 miles. 
Canals have been formed at the Hookset falls, 8 miles 
below Concord, where the river falls 15 feet in 30 
roods, and also at the Amoskeag fall, 8 miles lower 
down, where the river makes three large awe 
amounting in all to 80 feet in half'a mile. The 
toocock, which is the principal tributary stream of the 
Merrimac, rises in Massachussets, and joins the Merri- 
mac a little above Concord, after a course of 60 or 70 
miles, The Piscataqua rises in the north east corner 
of Wakefield, and falls into the sea after a course of 50 

is 5 miles long, and.4 broad ; the Ossapee, which runs 
into the Saco ; and the Sunapee, which is 8 miles long, 
and 8 broad, .and runs into the Connecticut. 

The principal towns of New Hampshire are Ports« 
2. 

succeeds, and the prin- Mow 



HAM 
mouth, Exeter, Concord, Charleston; Dartmouth, Ha- 

rhill, and Keene. Portsmouth, the incipal town, is 
: ted on the south bank of the Piscataqua, about 

_ two miles from its mouth. Its harbour can hold ves- 
sels of any size. It has a state-house, a work-house, 

__ two banks, three congregational churches, one episco- 
alian, and one universalist church. Eveter is situated 

at the head of the navigation, on the Swamscot, a branch 
of the Piscataqua, which will admit vessels of 500 tons, 

_ Ithas a court-house, a gaol, two congregational church- 
es, and an academy, which was incorporated in 1781. 
It is in t reputation, and has about 70 students, 
and func = ama to 80,000 dollars. Concord is a 
thriving and agreeable town on the west bank of the 
Merrimac, which is here crossed by two bridges, It 
is rising rapidly into importance, and will probably be- 
come the permanent seat of government. Charleston, 
which, consists of one street, is pleasantly situated on 
the Connecticut. It has a church, court-house, and 
gaol, The village of Dartmouth in Hanover stands in 
an elevated plain about 36 miles above Charleston. It 
is well built, and is laid out in squares. It has an aca- 
demy, a church, a college and chapel, with 2135 inha- 
bitants. Haverhill is situated at the lower Coos, a sin- 
gular bend in the Connecticut. It has two churches 

-and a court-house. Keene is a beautiful little town, 
pleasantly situated a few miles to the east of the same 
river. It has a church, court-house, and gaol. 

_ The college of New Hampshire is situated in Hano- 
ver, on a plain about half a mile east of Connecticut- 
river. Its charter is dated 1769, and it received the 
name of Dartmouth college from the Earl of Dartmouth, 
one of its*principal benefactors. Its annual revenue is 
about 1333 dollars, arising from about 80,000 acres of 
land. There are here professorships of divinity, civil and 
ecclesiastical history, mathematics, natural philosophy, 

1emistry, and medicine. A large brick edifice has lately 
been erected for the medical establishment. The num- 
ber of under uates is upwards of 170, besides 50 
who attend the medical lectures. The college has a 

chemical and medical apparatus, and the library 
contains about 4000 volumes. 

__ | The principal manufactures in this state are linen 
and woollen goods, iron articles, pot and pearl ashes, 
maple sugar, bricks, and . The iron works are 
established in the township of Franconia, but they do 
not supply the home consumption. 

The chief articles of export are timber of various 
kinds, dried and pickled fish, whale oil, tar, flax seed, 
beef, corn, oxen, cows, horses, sheep, bricks, and pearl 
ashes. The amount of ex in 1798, was 723,242 
dollars, and in 1810, 234,650. The articles imported 
into New Hampshire are West India rum, gin, mo 2 
wine, porter, sugars, tea, coffee, cotton, cheese, nails, 

salt, sea-coal, steel, lead, and grindstones. 
About 27 schooners, and 20 boats, with 250 men, are 
annually employed in the fisheries, exclusive of those 
in the islands already mentioned. 

The inland trade of this state is greatly facilitated b 
many canals and turnpike roads. There.are two canals 
in. Connecticut river within the limits of the state, 
which open up a communication for nearly 250 miles 
from its mouth. Another canal has been cut for eight 
miles through the marshes of Hampton and Salisbury, 
which meets the Merrimac épposite Newbury port. 
. The executive power of state is vested in a go- 
vernor and council. The governor, who is elected an- 
nually by the people, must be worth £500. The coun- 
cil consists of five persons, two chosen by the senate, 
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and three by the representatives. ‘The scnate consists of 
twelve members, each of whom must be worth a freehold 
of £200. Every town that contains 150 rateable polls, 
sends one r tative, who must be worth £100, 

| The judiciary court consists of five Judges, who make 
two circuits annually, There is an inferior court in 
each county that sits four times a year, and has four 
judges. All judges hold their office during their good 

viour, 
_ The aeneye 2: on sects . this state are the 
on, ists, Presbyterians, Episcopalians, tists, Universalists, and Quakers, ran 
New Hampshire was discovered in 1614, b Captain 

Jobn Smith, It was granted to Captains ip and 
Gorges, in 1622, under the name of Laconia, and the 
first settlement init was made in 1623, at the mouth 
of the Piscataqua, and also at what is now called Dover. 
In September 1679, it was separated from Massachussets 
and made a royal gpererranent, In 1784, its present 
constitution took effect. 

The following is the population of this state from 
1749 to 1810: e 

Inhabitants. Inhabitants, | Inhabitants, 

_ 1749 30,000 1775 82,000 1800 183,858 
1767 52,000 1790 141,885 1810 214,460 

New Hampshire is now the 14th of the United States 
in point of population. In 1810, the number of inha- 
bitants below 16 and 45 years of age, was 39,396. See 
Morse’s Universal Geography, 8vo. p. 124. 
HANAU is a town of Germany, and formerly ca- 

pial of the county and principality of Hanau Munzen- 
urg. This beautiful town is divided into the old and 

new town, the former of which was built in 1803, and 
the latter in 1597, by the Walloons. The town con- 
tains several churches, and the palace in which the 
reigning Landgrave of Hesse Cassel has apartments ; 
but he generally occupies a small house at elmsbad 
when he comes to.this part of the Reg The gar- 
den of the e, the pleasure house of lipperte, 
and the baths of Wilhelmsbad in the neighbour of 
the town, are deserving of notice. Hanau contains 
manufactures of earthen ware, tobacco, woollen stock. 
ings, playing cards, arms, and articles in steel. Popu- 
lation 11,000. 
HANDEL, Georce Freperic, a celebrated com- 
ser, was born at Halle in Saxony, in the year 1684. 
is father, an eminent physician, designed him for the 

study of the law ; but the decided propensities which 
he disp!ayed for music at an age when youthful genius 
rarely begins to expand, speedily demonstrated that his 
intentions would be disappointed. Handel is said to 
have privately resorted to a clavichord, an instrument 
strung with catgut, resembling a piano-forte, in a re- 
mote apartment, and continued playing upon it when 
the rest of the family had retired to sleep. His father, 
therefore, was induced to place him under the tuition 
of the organist of the cathedral ; and at only nine years 
of age, he is said to have composed some motets which 
were adopted in the service of the churches. Distin- 
guished musicians have sometimes exhibited similar 
precocious talents, but they seldom attain proportional 
excellence in maturer age: and if we admire the 
ductions of children, it is generally in forgetting how 
much they would be undervalued were they the com- 
positions of men. 

The fae pigs of Lig oa al ala was great and 
rapid, and was strikingly in the composition 
of an opera at the early ie § of fourteen, while he 

Hampehire, 

New 

Religion. 

History. 

Penal 



628 
Handel. filled the ostertsible situation of manager ofthe Ham- 

burgh theatre. He-was promoted to this situation in 
consequence of the flight of Keisser, the regular mana- 
ger, who had attempted to assassinate him. Having com- 
posed the operas of Almeria, F lorinda, and Nero, Handel 
proceeded to Florence, where he prudently resisted the 
consequences of an .attachment, whieh an actress, who 
was mistress to the Grand Duke, had coneeived for him; 
und repairing to other parts of Italy, he formed an ac- 
quaintance with Corelli and Scarlatti, famous’ musicians 
of that era. Then travelling to Hanover, he obtained a 
considerable pension from the Elector, afterwards Geo. T. 
of Britain, and arrived in London in 1710. 

His fame had already preceded him, and he enjoyed 
high favour at court. Some of his compositions were 
intended for the practice of queen Anne; and when 
he returned to Hanover, after urgent solicitations by 
the admirers of music to remain in England, she dis- 
missed him with a pension and valuable presents. 

After a short interval, Handel revisited Britain, where 
he was more caressed than ever, and where his musi- 
cal reputation began to extend. He first resided with 
the most distinguished persons, composing for perform- 
ances, and managing; some concerts for the nobility ; 
and afterwards a society, called the Royal Academy, 
was instituted, by a subscription of £ 50,000, to which 
the King contributed £1000, for the execution of his 
works. 

Handel now went to Dresden, in quest of performers 
for this great establishment, where he engaged a native 
of Siena, Francesco Bernardino Senesino, and Margari- 
ta Durastanti, two singers of celebrity, with whom he 
opened the Academy. But he had to contend with two 
formidable rivals in composition, Bononcini and Attilio, 
whose works were performed with applause in the Hay- 
marketstheatre. The friends of these three musicians, 
therefore, in order to decide their respective merits, 
agreed that each should compose the music for an act 
of an opera, called Muzio Scevola, of which the third 
fell to Handel’s share. Public opinion unanimously de- 
clared in favour of the Jast ; and it has been observed, 
that the performance of one of Handel’s operas after 
those of the other two, “is going from Arabia Petrea 
to Arabia Felix ; from barren rocks to spontaneous fer- 
tility”’ Handel, therefore, held unrivalled possession 
of the stage. Some years afterwards, having profited 
by the talents of Francesca Cuzzoni, a female singer, of 
whom it was said, “that her intonations were so just 
and fixed, that it appeared as if she could not sing’ out 
of tune,” he engaged Faustina, a young, beautiful, and 
interesting Venetian. But a rivalship commenced be- 
tween them, and the audience participated in it so keen- 
ly, that, amidst the violence of partisans, the merits of 
the institution were altogether obscured. Each was 
supported with indiscreet and indecent’ zeal ; and one 
of them having become refractory, Handel, from a pre-~ 
vious example of the same in-Senesino, refused to com- 
pose for this singer, and obtained his dismissal, proba- 
bly in order to intimidate the others. By this, and 
some arrangements of a different kind, he offended 
the directors of the Academy, which led to its dissolu- 
tion In nine years from its commencement. 

Handel, however, endeavoured to carry on an opera 
at his own expence, while a rival amusement, patroni- 
sed by many of the leading persons of the metropolis 
was established in Lincoln’s Inn Fields, But his suc. 
cess did not correspond with his expectations: and al- 
though he continued to compose with great facility and 
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expedition, his productions were at length performed to 
empty houses. Neither did his opponents experience 
better fortune; from which we may infer, that the 
English taste for operas was beginning to decline. 
Handel produced no less than thirty operas between 
1721 ‘an 1740; but in the latter part of this period, 
both his health and his fortune were so deeply impair- 
ed, that he left Britain to visit the baths of Jixela-Chas j 
pelle. 

Having returned. ta London in a state of convales~ 
cence, Handel began to direct his attention more parti=’ 
cularly to another species of composition, oratorios, or 
sacred dramas, in which he expected, by the simplicity. 
of songs, and the grandeur of chorus, to command that ’ 
ublie notice which was denied to lighter compositions. 
he Messiah was ymed at Covent Garden in 1741, 

and it will scarcely be believed, after an interval of ’ 
70 or 80 years, that it was but indifferently recei- 
ved. The inhabitants of Dublin, however, to whom. 
the author had it performed for the benefit of the pri- 
soners of that city, viewed it differently ; and it was af- 
terwards repeated in England to the most crowded au-- 
diences with unbounded applause. Many other orato-— 
rios followed in rapid succession, of which the majority 
were favourably received. The tide of public favour 
was restored to its original current, and Handel’s merits 
gained their due appreciation. But some of his pro- 
ductions were nevertheless so little adapted to general 
taste, that the late King George II. attended them. 
almost alone, when abandoned by the rest of his’ 
court. Handel annually superintended the performance 
of the Messiah, with laudable liberality, for the benefit 
of the Foundling Hospital, which produced above £500° 
early. 7 

7 In the year1751, he Reacbeitietinig th eee ehcon and - 
from the moment that ensions for his sight were 
entertained, his spirits and vigorous imagination desert- 
ed him. An operation proving unsuccessful, his mes 
lancholy increased ; and he was obliged to resort to ex~ 
traneous assistance for the man ent of his oratorios. 
Years were now crowding upon him without bringing 
any alleviation of his disease ; and when he, whose works. 
had so often charmed an admiring audience, was led 
forward to make his obeisance ; or when his own com- 
position—* Total eclipse—no sun, no moon—all dark 
amid the blaze of noon,”—was performed, it is difficult » 
to determine whether he himself or the spectators were- 
most affected. - } 

Handel was attacked by a general debility in 1758, 
and from that time he considered his own recovery as” 
hopeless. Nor were his anticipations wrong, for he ex- 
pired in April 1759, in the 76th year of his age. He 
was entombed in Westminster Abbey, and a statue was 
erected to his memory, as one, erected in Vauxhall 
Gardens in 1738, had already celebrated his genius. 
In person he was large, and rather corpulent and un-. 
graceful ; and in manners he was rough and impetuous. 
Over his performers he exercised a isterial sway, 
exacting implicit obedience in the fulfilment of their 
respective duties; but it is probable, that posterity has” 
heard his music to even greater advan than was 
done by himself. He had no prominent vices however, 
and he practised many virtues. Handel died 
of considerable wealth for the period, and what must. 
be esteemed great for a musician, whose fortune was 
once ruined ; he left about £ 20,000, of whieh £1000. 
was bequeathed to the Society for rit decayed 
musicians, instituted in London in the year 1738. This. 

He 
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| Society derived £6000 more; from the profits of a 

commemoration in honour of Handel, perform. 
ed by 525 voices and instruments in Westminster Ab- 

, in 1784. 
‘Handel's merit as a ny, ee ranks very high ; and 

few if any have excelled in that —e th 
which he latterly chalked out for himself. The style of 
music indeed, has undergone inconceivable alterations 
since his death ; but many of his compositions are even 
at this day heard with delight, though a century has 
elapsed sinee their production. His music is alike su- 
blime in one character, and pathetic in another ; and so 
long as simplicity and 

will never lose their impression. The quanti 
that Handel wrote is surprising. It certainly ex 
what has flowed from the coe of any other compo- 
ser, however voluminous his works; and it is so 
great, that we must be content with observing, that 

produced between 40 and 50 operas, between 
20 and 30 oratorios, besides organ concertos, and other 
music. _A complete edition of the whole, we believe, 
was published a few years ago, in 80 folio volumes. Al- 
though a large proportion of Handel’s compositions are ' 
excellent, it is undeniable that many seem dull and 
h on modern ‘taste ; and the reiteration of favourite, 
or he might conceive appropriate passages, cer- 

inly impairs their effect. The Grand Chorusses of the 
Messiah, the Coronation Anthem, Farewell ye lim- 
pid streams, Angels ever bright and fair, and nume- 
rous others, can never be listened to without emotion, 
Yet Handel, with all his excellence, committed that 
egregious error to which musicians are so prone,—he 
wrote too much. It is vain to expect perpetual novelty 
in thoughts or actions ; the inexhaustible renewal of hu- 

. man genius does not exist, or it appears only in arrange- 
ment. Nature has bestowed but a trifling portion of 
originality on any individual, however comprehensive 
his intellect ; and so soon is that of composers betowed™ 
on their works, that extravagancé aiid‘ caprice are offer- 
ed for what is already exhausted. They enjoy a lati- 
tude, it is true, which is denied to literature or pai 
ing. These must be guided by certain principles which - 
are special and defined, and of which the violation will 
ever be’ rejected by genuine taste. But musie is not 
restricted within definite boundaries ; while we acknow- 
ledge a few imperfections that should be avoided, we imperfe 
cannot describe that particular course which shall guide. 
us to éxcellence. “Hence public opinion will long be~ 
divided on musical merit; that which pleases the ear 
will gratify. the majority ; and the rest will seek for 
some less prominent property, which may be the sub- 
ject of reflection. Perhaps a piece of music should be 
compared to a narrative, while it is agreeable in one 
part, nothing ought to be outdone in another. A ge- 
neral character should be preserved throughout. Were 
this attended to, fewer useless compositions, parti- 
cularly instrumental itions, would be obtruded 
on the public. Handel’s works unquestionably evince 
the mind of a great master. He who can move an au- 
dience, both by pathos and grandeur, must be admit- 
ted to have no ordinary ius. Nevertheless he 
has perhaps fallen into another error, in endeavour~ 
ing to e the imagination feel what it is necessary 
to behold, before being alive to the impression, or 
what it would probably require a kind of complex 
machinery to represent.. For example, the sun stand- 
ing still, a phehomenon of nature, from which we 

‘expect the annihilation of the ter- should at this , 
ly imitated by a note of uncommon restrial globe, is 
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duration, The hopping of frogs, ann rephing frogs, the buzzing of flies, Wane? 

sufficient in words; they are ra y. t 
scarcely appropriate inmusic. Another inimitable Hanaitel, 

yan, " m8 Sy ter, Ha has followed the fi of his country- 
man — my eva points. Bat how can uby 
one discover es of lightning, the flowing of streams, 
pas roaring of = — ae of worms, from 

'Y @ssociation of musical notes? Such allegories are 
beyond the reach of the most vigorous imagination, ° 
which would be perplexed in searching for the analogy. 
One of Handel's operas opens with an imitation of a storm 
and a shipwreck ; anda symphony is introduced in ano- 
ther to express the shrieks and cries of tortured souls 
in the infernal regions. 
We must conclude, on the whole, that Handel is one 

masters who has ever flourished; and. 
that his style and rformance materially contributed to: 

ce that revolution in music, which has taken place 
in the course of the ei th century. (c) 
HANG-TCHEOU-FOO. See Cura, p- 211. 
HANNIBAL, the celebrated Carthaginian com- 

mander, was born about 220 years B. C.; and, when 
only nine years of age, accompanied his father Hamil- 
car tothe army in Spain. Before his re, hes 
vowed at the altar, that he would never be in friend~ 
ship with the Romans ; and in the camp of Hamilcar, 
the most distinguished _— of those times, he ac- 
quired that military skill, which afterwards rendered 
his enmity so formidable. At the death of his father, 
nine years after, he continued to serve in the field un- 
der his brother-in-law, Asdrubal, who had succeeded 
to the command ; and, when this general fell by assassi- 
nation, abouteight years afterwards, he was unanimously 
chosen by the army as their leader, while the senate at 
Carthage with one voice ratified the election. Soon after’ 
his confirmation in the command of the troops, he accom 
ae the reduction of the Olcades, and, loaded with 

, took up his winter quarters in New ame (the: 
modern Carthagena), where he completely the af-. 
fections of the soldiery by his liberal distribution of the 
lunder, and the hopes of farther conquests, with which. 
inspiredthem. Inthe following year he reduced all 

the Spanish nations on the south of the Iberus, except 
the Saguntines, the allies of Rome; and, upon returns: 
ing to his former winter — received an admoni«. 
tion from the Romans to beware of molesting a people: 
who had been taken under their i Concei- 
ving. the armies of his to have now attained’ 
sufficient strength to contend with the legions of Rome, 
and eager to vent his long cherished hatred against that 
rival republic, he returned such an answer as clearly’ 
intimated his hostile intentions, and immediately trans-. 
mitted to direct charges. against the 
times of having committed outrages upon the allies of 
the state. Having received’ permission to make i 

posing the designs of the Carthaginians to have been li 
baited’ the reduction of Saguntum, and were prepa< 
ring to send an army by sea to Spain, as the seat of the 
approaching contest, Hannibal having secured the 
friendship of the Gauls on both sides of the Alps, be< 

his march for Italy with an army of 50,000 in- 
antry, and 9000 horse ; evaded the Consul P: Scipioy 
who attempted, by landing at the mouth of the Rhone, 
to intercept his progress, carried his army across the 
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Hannibal. Alps inthe beginning of winter in the space of 15 
—\~~ days, and appeared in the vicinity of Turin after a 

march ‘ef 1000 miles from New Carthage, accomplished 
in five montlis and a half. His army was now redu- 
ced to 20,000 foot, (of which 12,006 were Africans, 
and the rest Spaniards), and about 6000 cavalry. Ha- 
ving taken in three days the city of the Taurini, and 
put all who opposed him to the sword, he hastened for- 
ward to meet the Consul Publius Scipio, who had 
returned. with the utmost expedition from the banks 
of the Rhone, ‘and had already passed the river Po with 
his army. ‘The two armies joined battle on the banks 
of the Ticinus, a small river in Lombardy ; and Han- 
nibal, chiefly by the superiority of his cavalry, gained 
an easy victory over a general who was neither defi- 
cient in courage or experience, but who seems to have 
been little aware of the talents of his adversary. The 
other Consul Sempronius, having arrived with a fresh 
army, acted with still greater rashness, and, engaging 
the Carthaginians near the river Trebia, sustained a 
much more decisive defeat. In the following campaign 
Hannibal was again fortunate in having to contend 
with a self-confident commander, Caius Flaminius; 
and, having carefully studied his temper, drew him in- 
to a defile by pretending a retreat, and cut to pieces, 
near the Lake Thrasymenus, the greater part of his 
army. But all his talents and expedients were brought 
-into requisition by the dictator Fabius Maximus, who 
justly concluded, that to stop the progress of an inva- 
der is to gain a victory, and who cautiously directed; 
his operations to preserve a commanding position, and 
to intercept’ the foragers of the enemy... The Cartha- 
ginian leader, baffled in all his artful movements to sur- 
prise his opponent, or to force an engagement, resolved 
at least to attach the neighbouring nations to his inte- 
rests, by proving himself master of all the open coun- 
try, boldly directed his march to the fruitful plains of 
Campania, which he quietly ravaged within sight of 
the Roman army. Upon attempting to return with his 
booty through the same pass by which he entered the 
country, he-found himself, when encamped at the foot 
of Mount Callicula, hemmed in by the masterly move-. 
ments of the Dictator ; but by dispersing, during the 
night; 2000 oxen with burning faggots on their horns, 
he contrived to draw off the detachment which occu- 
pied the heights in the Jine of his march, and to bring 
off his army in complete safety. By taking care, in the 
general devastation, to spare the lands of Fabius, he 
encouraged the accusations and suspicions, which were 
ungenerously cast upon that general, of holding a se- 
cret correspondence with the enemy. In. a short time 
he found means to draw into a snare the one half of 
the Roman army, commanded by Minucius, who had 
been raised to equal authority with the Dictator ; but, 
when in’ full, pursuit of the routed legions, he »was 
checked by the advance of Fabius, and obliged .to 
sound a retreat, While. reluctantly retiring to his 
pe he is reported to have said to his attendants, 
“Have I not-often told you,-that that cloud which ho- 
vered upon the mountains, would one day burst upon us ina storm?” The Roman generals, enjoined by the senate to follow..the plans of Fabius, continuing 
merely to watch the motions of the Carthaginians with- out risking a decisive jengagement, he found his diffi- 
culties fearfully accumulating. Without) any hope of 
succours from Carthage, and left'to'the resources of his own genius for the means of subsisting his troops, in perpetual distrust of his allies in Italy, and daily assail- ‘ed by the murmurs.of his exhausted soldiers, he was 
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on the point of sacrificing one part of his army to save Ha 
the other, when the rashness of his adversaries agai: 
afforded him not only a season of respite, but an occa. 
sion of triumph. Having understood the at of 
Terentius Varro, one of the new consuls, (who, held the 
command of the Roman army, and who bore with the 
utmost impatience, the cautious counsels of Paulus Emi-_ 
lius, his coll 
ments, insulted him even in his camp, and succeeded 
at length in drawing him into the field, near the fatal 
village of Cann. The Roman army consisted of. 

e), he attacked him in all /his'detach- | . 

80,000 foot, and 6000.horse, and’that of Hannibal — 
amounted only to 50,000 in. of which 10,000 were 
cavalry. Varro, on the ;day"of his turn. to command, _ 
impatient to punish, as. he ex it, the insolence 
of the Carthaginian, ‘and. con 
his troops, descended into level ground, as if he had 
studied to favour the enemy’s superiority in ¢ Ls 
and inva battle, which has already been described in 
work, (see Cann), lost nearly the whole of the lar« 
gest army which had ever been equipped by Rome, while 
the loss of Hannibal did not exceed 6000 men. “ Follow 
me,” said one of the Carthaginian officers, elated with the 
annihilation: of the Roman army ; “I will be at Rome 
with the cayalry before they.have notice of my. ap- 

ch. In five days we.shall sup in the Capitol.” 
Mo the refusal of Hannibal to adopt this advice, the 
preservation of Rome and its empire has been ascribed 
by Livy, and several other ancient historians ; but mas _ 
ny later writers have. questioned the justice of the cen- 
sure. |Rome had been carefully fortified after the bat- 
tle of Thrasymenus, and was provided with every Kine 
necessary to sustain a siege. It was full of 
well trained to war, and supplied the dictator Junius. 
Pera with four new legions and 100 horse, ‘immediate- 
ly after the aelly Sentins Maanbels advantages 
had been principally gained by. his: superiority in ca- 

, which could be of little use in attacking a city ; 
and the rest of his army did not exceed 35,000 men, 
« His own judgment,” says Dr Adam Fergusson, “ is 
of more weight than that of the persons who censure 
him; He knew the character of the Romans, and his 
own strength. Though victorious, he was greatly 
weakened by his victories, and at a distance from the 
means of a reinforcement or supply. He was unpro- 
vided with engines of attack ; and so far from bein 
ina condition to venture on the siege of Rome, that 
he could net attack even Naples, which,. after the bat« 
tle of Canne, refused to open its gates.” 

Hannibal, soon after his victory at Cann, withdrew 
his army to Capua, the pence city of Campania, 
where he finally took up his winter quarters, after se- 
veral unsuccessful attonapte to gain possession of Nola, 
Casilinum, and_ particularly ‘ 

ies; to 25,000 men ; and the want 
of supplies from which had indeed been pro- 
mised, but were slow 1 their ane was - fe 
al cause of his power declining in Italy. He had no 
poe to pare Roman armies, which were so ra- 
pidly collected against him, and, at the same time, to 
garrison the towns and protect the countries which had 

ing in the number of - 



mitted’ to his au jis alliance. Du- 

y and Plutarch, to have been gained over Hannibal 
Marcellus, it is affirmed by Nepos, that the latter 

“was always victorious in Italy, and by Polybius, that 
@ was never vanquished before the battle of Zama. 
the eighth year of the ‘war, while Capua was hard 

the Romans, Hannibal made an attempt to 
draw off the besiegers, marching to the gates of 
“Rome, but found Rainy too well forest 

_ an attack, which he seems after all to have rather feign- 
“ed than intended. After the fall of Capua, he was 

in generals were now ready to offer ; and at length, 
“in the thirteenth year of the war, after the death and 
defeat of his brother Asdrubal, being unable to pre- 
“serve his conquests in Italy, he retired with all his for- 
es to the barren rocks of Bruttium. Even in’ this 
“weakened condition, in a country incapable of supply- 
ing him with subsistence, and at the head of an arm 
com of Africans, Spaniards, Gauls, Carthagini- 
ans, Italians, and Greeks, he continued, by his extra- 
ordiary talents as a general, to preserve the discipline 
of his troops, and to render himself formidable to the 
Roman commanders, till, in the sixteenth year of the 
war, he was recalled to Africa for the immediate pro- 
tection of Carthage against the victorious legions’ of 
Scipio. Eeavitig Tisly with the utmost reluctance, and 

ding at Little Leptis, a city between Susa and Adru- 
“metum, he received instant orders from the  Cartha- 

rinian senate to advance and give battle to the Romans. 
n obedience to these instructions, he proceeded by 

forced marches to Zama, about five days journey south 
‘west from Carthage ; and: being struck with the un- 
daunted generosity of Scipio in sending back the spies 
who had b taken in his camp, requested an inter- 
view. with. the Roman general. The armies had en- 
‘camped within four miles of each other, and there was 
hae. open plain between them, where no ambush 
could be laid. Here the two generals, escorted by an 

Y oe number of ioe arrived for the conference ; 
each, attended by an interpreter, met in the’ mid- 

way, where they remained for a while in silence, view- 
ing ee eet Me et gen Hannibal first 
‘spoke, and proposed a treat: se, upon terms 
BLK Wd Healt Heebtinly: agrakll phn Bhi “ihe 
two countries ; but Scipio insisting upon the 
of the Carthaginians in breaking the truce ‘during the 
negociations, required them to surrender at discretion. 
‘Hannibal, however, much disheartened by his misfor- 
tunes, and doubtful ‘of victory, could not bring him- 

~ self to make, at ‘the head of an iaimy, so geen 
“a submission. The conference termmated ; and~ 
the generals returning to their eamps, prepared for 
battle on the following day. According to the testimo- 
ny of Polybius, Hannibal drew bys his ‘army in the 
most skilful manner, and performed every thing in ‘the 
engagement which could have been expected from a 
great commander, The victory was long and eagerly 
contested ; and the Romans, though superior in num- 
bers, appear to have at one time been on the point of 
losing the battle. But Masinessa, who commanded the 
Numidian cavalry, and Lolias who headed that of the 
Romans, having routed the wings ofthe Carthaginian 
army, came in the rear of Hannibal's veteran soldiers, 
who were almost entirely cut to pieces in their ranks. 
Of the Carthaginians, 20,000 are said to have fallen in 

ofitin pasar vs to decline the battle which the Ro- 
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the field, and about the same number were taken pri- Mannibei. 
soners. Hannibal with a few horsemen to ——y— 
Adrumetum, whence he was called to to aid 
the falling republic with his counsels. He 

cept in a peace ; declared, that there was no resource ex 
and this reply, from the constant advocate of the war, 
and most inveterate foe of the Roman name, decided 
the senate to submit to the conqueror, See Canruasor 
‘and Rome: 

Hannibal, who had now spent thirty-six years in 
arms, continued to reside at Corth ; and i after. 
wards honoured with the chief magistracy ‘in that: re- 
public. Having exerted himself to remedy various 

“abuses in the management of public affairs, and having 
tnt o's brought to light many instances of the em- 

zlement of the revenue, he was accused by his ene- 
‘mies to the’ Romans of! rar ae intelligence 
with Antiochus the Great, in designe which that 
prince was meditating against the power of Rome. In 
spite of the remonstrances of Scipio, (who generously de« 
fended his former opponent in arms, and strongly in- 
sisted that it was below the dignity of the Roman peo- 
on to range themselves among the personal enemies of 

annibal, and take part in the factions of Carthage,) 
ambassadors were dispatched by the senate to bring the 
charge against Hannibal, and to require that he should 
be delivered imto their hands. Aware of their design, 
and doubtful of his countrymer, he made his escape to 
Tyre,’ where he was received and entertained in a man- 
ner suited to his reputation ; and afterwards joined 
Antiochus at Ephesus, whom he found in a state of he- 

Upon being consult- 
ed on the subject, he asserted, as he had always'done, 
that the Romans were invincible every where but in. 
Italy ; proposed, if entrusted with 10,000 foot and 1000 
horse, to make a descent in that country; and, at the 
same time, dispatched a messenger to Carthage to per- 
suade them to join in the enterprize. Before the com- 
mencement of hostilities, a Roman ambassador, accom. 
panied by Scipio Africanus, arrived at Ephesus ; and, 
during their residence there, many civilities are said to 
have passed, and uent conversations to have taken 
place between them and Hannibal. It is reported that, 
during this friendly intercourse, Scipio one day asked 
the Carthaginian, “« Whom he thought the greatest 

annibal immediately replied, «‘ Alexander,” 
because that, with a small body of men, he had defeat- 
ed very numerous armies, and had overrun a great 
ofthe world. And, who do you think deserves the 
next place ?”” continued the Roman. “ Pyrrhus,” re« 
plied the other: “ he first taught the method of form- 
Ing a camp to'the best advantage. Nobody knew bet- 
ter how to choose, or post more. properly.’ 
«And, whom do you place next to those ?” said Scipio. 
Hannibal named himself; at which Scipio asked, with 
a smile, “ Where, then, would you have placed your- 
‘self if you'had conquered me?” “ Above Alexander,” 

lied the Carthaginian, « above Pyrrhus, and above 
ail other generals;” thus, by a most refined strain of 
compliment, separating Scipio from the.crowd of com- 
manders, as one of inestimable qualities. These fami- 
liar conversations are said to have been sought by the 
Roman deputies for the p of discovering the de- 
signs of Hannibal; and they had-at least the effect of 
rendering him suspected by Antiochus. That prince, 
though afterwards cured of their suspicions of his guest, 
refused to follow his counsels.as to the prosecution of 
the war ; and, upon ey Sat ge after his defeat at 
Magnesia, was required, among other conditions, to 
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Hannibal. deliver up Hannibal to the. Romans... This illustrious 
—v~" exile, however, anticipating such a demand, had_re- 

moved from the dominions of the Syrian monarch, and 
taken refuge with Prusias king of Bithynia, to whom 
he» rendered eminent. services in various wars, At 
length Flaminius arrived as an ambassador from Rome, 
for the ostensible purpose of requiring Prusias to de- 

- sist from hostilities against the king of Pergamus ; but 
principally with a view to induce him to betray his 
Carthaginian guest. The king, reluctantly,‘according to 
Plutarch, but readily, according to Livy, complied with 
the dishonourable proposal ; but Hannibal, who. re- 
sided,in the castle of Libyssa, upon learning that the 
lace was. surrounded by soldiers, resolved to die, rather 

than fall.into the power of his persecutors. Taking 
into his hand a poison which he had kept ready for such 
an exigence; “let us deliver Rome,” he said, “ ftom 
her perpetual fears and disgust, since she has not pa- 
tience to wait for the death of an old man.’ Then, 
having invoked the gods to take vengeance upon Pru- 
sias for his violation of hospitality, he swallowed the 
poison and expired.. He died at the age of 65 years, 
of which he had passed 36 in camps, and 13 in exile. 
He had little opportunity, therefore, to cultivate the mo- 
ral and civil virtues; though, perhaps, if impartially tried 
even by this test, he will be found, notwithstanding 

HANOVER. 
Hanover. FT anover is a kingdom of Europe, which was form- 

ed in 1815 out of the electorate of Hanover and the 
Boundaries. principality of Osnaburg. It is situated in the circle 

of Lower Saxony ; and is bounded on the north by the 
territory of Hamburgh, Holstein, and Mecklenburgh, 
the Elbe forming the line of demarcation as far as Ina- 
pesse; on-the north-east by, Prussia ; on the east by the 
duchies of Brunswick and Prussia; on the south by Hesse 
and Prussia ; on the west by the lands of Lippe, Hesse, 
Waldeck, and Prussia; on the north-west by the terri- 
tory of Bremen, and the possessions of the Duke of Ol- 
ders, and the territories of Aremberg and Looz, 

Hanover is of a very irregular form. It comprehends 
the duchies of Luneburgh-Zell, Bremen, Verden, and 
Saxe Lauenburg, on-the northern side of the Elbe ; 
the countries of Calenburg and Grubenhagen on the 
south ; those.of Diepholtz and Hoya on the west; and 
that of Danneberg on the, east. At the treaty of Ra- 
tisbon, Hanover lost the bailiwick of Wildehausen 5 but 
in 1802, it acquired the principality of Osnaburg. 

1..The principality or duchy of Luneburg-Zell, is 
bounded on. the north by the duchies of Lauenburg and 
Mecklenburg ; on the east by the electorate of Branden- 
burg and duchy of Brunswick ;.on the south by those 
of Brunswick and Calenburg ; and on the west by the 
circle of Westphalia. The Elbe forms the north and 
north-east boundary. It is from 75 to 80 miles from 
north to south, and from 60 to.70 from east to west. It 
contains 200 parishes and 27 towns. It possesses some 
fruitful.marsh lands along the Elbe, the Aller, and the 
Jetze; but towards the centre and. northern parts, it is 
sandy, heathy, and barren... The principal towns are 
Lunesure, Harsure; Zen, Helzen, Danneberg, and 
Lucho. See p. 635. 

2. The duchy of Bremen, is. bounded by Holstein, 
Luneburg, Verden, and Westphalia. It is about 65 to 70 
miles long from horth to south, and 45 to 50 from east 

Duchy of 
Luneburg. 

Duchy of 
Bremen, 
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the shocking portrait drawn of him by Livy, to have Hannil 
been by no means inferior to the great body of con. ™ 
querors in ancient times, or even to his celebrated . 

ment Scipio Africanus. Neither Plutarch nor Poly. 
ius makes any mention of that cruelty, perfidiousness, 

and irreligion, with which he has been charged. In 
point of military talents, he may be pronounced to 
stand in the foremost rank ; and all the qualities which 
make a complete general, have not been more constant« 
ly and conspieuously manifested in the conduct of any 
captain of antiquity, than in that of Hannibal. He ap« 

, especially, to have surpassed them. all in the ta- 
ent of forming brave and disciplined soldiers ; though 
he was opposed by troops consisting chiefly of Roman 
legions, warriors by choice and education, he was vic« 
torious, even over superior numbers, in every battle 
except his last ; and that with an army, which he had 
in a great measure renewed in conquered countries, 
which he had collected from various nations differi 
in manners and age, and which he preserved at. ~ 
tached to his interests in the midst of privations and re- 
verses. See Nepos, Livy, Plutarch, Polybius ; Rollin’s 
Ancient History, vol. vii.; Ferguson’s Hi of the 
Roman blic, vol, iii. ; Abbé de St Pierre’s Life of 
Scipio Africanus ; and Hooke’s Rom, Hist. vol. iv. and 

to west. The Marschland, or low country, on the rivers Hano 
Oster, Weser, and Elbe, is fertile, but liable to inun- 
dations. The Geestland, or high country, is in some 
places fruitful, and has its heaths covered with sheep. 
In this duchy, are 2 cities, 12 market towns, 22,276 
taxable hearths, 118 Lutheran churches, and 28 noble 
jurisdictions. The principal towns are Bremen, Stave, 
uxtehude, Closter Seven or Zeven. 
8. The duchy of Verden, which has a peninsular form, Duchy o 

lies on the right bank of the Weser between Bremen V&é 
and Luneburg. The extent from north to south and 
from east to west, is from 25 to 30 miles. It is an ele- 
vated, heathy, and dry country, traversed by the rivers 
Aller and Wumme, . Its principal towns are VerpEn, 
Rottenburg, and Languedal. 

4. The duchy of Saxe-Lauenburg, is bounded by Duchyo 
Holstein, Mecklenburg, and Luneburg, and the territo- Saxe-La 
ries of Lubeck and Hamburgh, The country is level, °?™8 
and in some places fertile. It yields considerable quan- 
tities of wood and flax, and exports, rye, butter, cheese, 
wool, wood, and fish, The small rivers Belle, Stecken- 
itz, &c. which fall into the Elbe, water the southern part 
of the duchy, The come fH lakes are those of Ratze- 
burg and Schall ; and the chief towns Rarzesure, Lau-~ 
enburg, and Mollen, : ; 

5. The principality of Calenburg is situated in the Princ 
south-west corner of Lower Saxony, and is cut into two ‘st 
arts by a part of the principality of Wolfenbuttel. "5 

The northern part is bounded by Luneburg, Hildesh- 4 
eim, Pyrmont, Lippe, Schauenburg, Hoya, and Min- 
den; and the southern part by Wolfenbuttel, Gru~ 
benhagen, Eichfeld, and Lower. Hesse. It is about 48 
leagues long, and from 6 to 10 broad. The Weser, 
which forms part of the western boundary, is every 
where navigable. . The country is in some places hilly, 
and in others marshy and sandy, and nowhere very fer- 
tile. The principal hills, are the Deister, Suntel, and 



ald. The principality contains 36 towns, and 
1 churches.. It is divided into three quarters, viz. 

. The quarter of Hanover, which contains 11 towns, 
ies, 6 convents, 81 manors, and 212 villages, The 

chief towns are Hanover, Munder, Wunstorf, Pattensen, 
Magen, &c. 2. The quarter of Hameln and Lauenau, 
which contains 13 towns, and 128 villages. The prin- 
cipal towns are Hameun, and Bodenwarden. 3. The 
Gotti quarter, which contains 15 royal bailiwicks, 
11 noble jurisdictions, 12 towns, 8 convents, and 180 
villages. The chief towns are Gorrincen, Norpuer, 
Monpen, Dransfeld, Moringen, Uslar, and Hardegsen. 

lity 6. The principality of Grubenhagen, is bounded by 
en- Calenberg, Wolfenbuttel, Wernigerode, Blankenburg, 

Hohenstein, and Eichfeld. The greater part of this 
incipality is mountainous, and covered with woods. 

Lo ag however, some fruitful plains, where consi- 
-derable quantities of flax are raised. Grubenhagen 
contains a part of the famous chain of the Hartz, The 
principal minerals which it contains, are slates, alabas~ 
ter, marble, rock salt, calamine, sulphur, lead, copper, 
iron, silver, and gold. For an account of the sen Ac 
of the mines, see p. 634. Gru contains 9 
small towns, 44 parochial churches, and 7000 taxable 
hearths. The chief towns are Einbeck and Osterde, 
which are described in p. 635. 

7. The county of Diepholtz is bounded on the north 
Delmenhorst and Bremen, on the east by Hoya, on 

the south by Minden, and on the west by Osnaburg and 
Munster. It is 25 miles long from north to south, and 
10 to 14 from east to west. This county consists of 
heaths, moors,*and pasture lands ; and the people are 
chiefly employed in breeding cattle, and manufacturing 
coarse linens. - It contains ten parishes, and five towns, 
the principal of which are Diepholtz and Lemforde. 

8. The county of Hoya is bounded on the north by 
Delmenhorst, Bremen, and Verden, on the east by Lu- 
neburg and Calenburg, on the south. by Minden, and 
on the west by Minden and Diepholtz. It is 25 to 30 
miles from north to south, and 30 to 33 from west to 
east. The soil is chiefly sandy; but there are some 
fruitful tracts, which produce wheat, barley, and flax. 
Some parts are heathy, and others fit for pasture. It 
contains 54 parishes, and 100 towns and villages, the 
chief of which are Hoya, Drakenburg, Nienburg, Lie- 
benau, Sublingen, Harpstedt, &c. : 

9. The principality of Osnaburg is bounded on the 
north and south by Munster, on the east by Hoya, 
Minden, and Ravensberg, on the west by Techlenburg 
and Lingen. It is about 43 miles long from north to 
south, and 32 from west to east. The river Hase tra~ 
verses it from north to south. Nearly one half of the 
county consists of heathy and barren land. Rye and 
flax are its chief produce. It contains seven towns, the 
rincipal of which are Osnaburg, Iburg, Furstenau, 
uackenbruck, Vorden, and Wiedenbruck. See Os- 

NABURG. : 
Hanover comprehends 107 bailiwicks. The country 

is intersected by a great number of rivers and stream-~ 
lets, and is in general extremely marshy. ‘The princi- 
pal rivers are the Elbe towards the north, the Weser 
and the Leine on the west, and the Aller and the Ilme- 
nau in the centre of the kingdom. The chief lakes are 
those of Diepholtz and Stinhuder. The Aller rises in 
the duchy of Magdeburg; and, after traversing the 
southern parts of Lunebourg-Zell, it falls into the We- 
ser below Verden. _ The Leine rises in Eichfeld, runs 
northward through the eastern part of Calenburg, and 
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falls.into the Aller, ~ The lake of Diepholtz is called Manover. 
the Drummer-see, and though very extensive is ex. “"Y7— 
tremely shallow. 

The climate is by no means good, The temperature (isn ste, 
is very variable. The winters are rigorous, and frosty 
days often intervene between the greatest heats of sum- 
mer. A north-west wind commonly blows during the 
cold season, an east wind in ing, and a south-west 
wind in summer. The pasar SH are catarrhs, 
intermittent and nervous fevers, phthisis, apoplexy, 
and When July is very warm, dysenteries are 
peculiarly malignant. The epidemics are of a rheuma« 
tic nature, and consumptions are very fatal. 

The Hartz mountains are the most considerable in Mountaina 
the kingdom. See Hartz. The mountains which se- 
parate the west and south of Hanover from the prin- 
cipality of Hesse are either of a calcareous or basaltic 
nature, and consist of large pyramidal blocks, which 
furnish excéllent stones for mending the roads, and 
paving the streets. 

Very little progress has been made in improving the 
heaths and the marshy grounds of Hanover. A few 
fertile spots are occasionally seen in the midst of bar- 
ren wastes, although, by a little judicious management, 
a great part of the soil might be brought under cultiva- 
tion. Nearly one half of the land is covered with weeds ; 
a fifth part of the arable fields is employed in pastu- 

e; and of the parts from which grain is raised, a 
third is occupied by peas and beans, a fourth by wheat, 
rye, and buckwheat, a fifth by barley, and a sixth 
by oats. On the sandy lands good potatoes are pro- 
duced. Notwithstanding the general sterility of the 
country, there are many fertile and populous vallies on 
the banks of the Elbe and the Weser. The duchy of 
Saxe Lauenberg is completely cultivated, owing to a 
wise agreement between the seigneurs and the ts 
to relinquish some mutual privileges. The grain raised 
in Hanover is not sufficient for the consumption of the 
inhabitants ; but though the pasturage is not luxuriant, 
they export a considerable number of horses to France, 
Italy, and Saxony. If the operation of draining were 
extensively carried on, Hanover might supply Ger- 
many, Holland, and France with a sufficient num~ 
ber of horses and black cattle. The wool is of a very 
bad quality. It is used in Belgium in the manufacture 
of coarse cloth, and the Hanoverians work it into a 
tolerably good looking stuff. Several rams of the Merino 
breed have, however, been imported from Upper Sax~ 
ony; and the wool has thus greatly ameliorated. 
The cows are neither large nor beautiful. They are 
generally of a black and white, or a white and fawn 
colour. In order to mates the breed, bulls are 
brought from Holland. The Hanoverian goats are very 
poor, and few in number. The oxen are of a middle 
size, and make excellent beef, the pork is good, and 
the mountain mutton is highly esteemed. Flax is more 
abundant than hemp throughout the kingdom, and it 
is the chief occupation of the females to spin it in the 
winter evenings. a 

The natural history of this country is in no respects \ 
interesting. Boars and deers are much less numerous pis.ory, 
than formerly ; and, during the last century, wolves 
have been extremely rare. The last bear was killed at 
Hartz about the beginning of the 18th century. Roe- 
bucks and hares are excellent, but rabbits are very 

scarce. .Thrushes, partridges, skylarks, wild-ducks, 

heathcocks, and a small species of tetran, are very nu- 

merous. -‘The rivers do or produce a great variety of 
L 

Diseases. 

Agriculture ‘ancl 
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Hanover. fish, but the markets are well supplied with turbot, 
—"—" perch, carp, pike, and large eels. The streams that 

Minerals. 

Govern- 
ment. 

Provincial 
states. 

Laws, 

issue from the Hartz, and other wooded mountains, 
abound with a small trout of exquisite flavour. The 
mineral waters of Limmer are much frequented. The 
hot baths of Limmer are built of grey stone, firmly 
cemented and fixed in the ground. The descent is by 
four steps, with a ballustrade. A bench 5 inches broad 
serves for a seat, and it has a fir back, in order to pre- 
vent a sudden shock from the cold stone before it has 
acquired the temperature of the water. The charge 
for each bath is a frane. $ 

The minerals of this country are rich and numerous : 
They consist of silver, copper, lead, iron, cobalt and 
zine, with marble slate, coal, turf, and limestone. 
Boracite has been found in the Kalkberg and Stauro- 
lite at Andreasberg in the Hartz. The annual produce 
of the mines of the Hartz which belong to Hanover, is 
reckoned at 1,172,733 rixdollars. The annual pro- 
duce of the lead mine called Caroline, is 194,000 rix- 
dollars. See the article Harrz. 

The territory of Hanover is governed by a regency 
composed of seven. ministers. Four of these reside in 
Hanover, the capital; and the fourth, who presides 
over the law department, the police, and the high 
court of appeal, resides at Zell. The sixth, who is at 
the head of the College of Nobles, likewise presides 
over the subordinate regency of Bremen and Verden, 
which is held at Stade; and the seventh has a pers 
manent establishment in the court of the electoral king. 
This regency possesses regal power, and decides in 
all matters on which the provincial states are not en+ 
titled to interfere. It communicates with these assem- 
blies in the same manner as the elector himself, and 
superintends all the departments of the government. 
There is a subordinate regency for the bailiwicks of 
Lauenburg, which sits at Ratzeburg, and another for 
the principality of Osnaburg, which sits at Osnaburg. 

The provincial states of the kingdom consist of the 
prelates of the equestrian order, and the magistrates 
of cities. The priests are of the first rank, the nobles 
are of the second, and the magistrates of the third rank. 
the duty of the states is to watch over the liberties of 
the people, and the different orders of the eitizens,—to 
enforce a regular administration of the laws,—and to 
superintend the distribution of the public money. No 
tax can be levied without their consent, and every new 
law must have their sanction. 

The Roman and public law, the constitution of the 
empire, the bulls of the emperors, and the particular 
constitutions of the different provinces of which Ha- 
nover is composed, are precedents by which the magis« 
trates are guided in their political, civil, and criminal 
judgments. The high court of appeal sits at Zell, and 
the minister is bound to consult the regency in cer- 
tain difficult cases. The decisions of this court have 
always been highly respected. When M. Wrisberg 
was its president, George II. one day said to him, 
“¢ How does it happen that I lose every process that I 
bring before your tribunal?” « Sire,” replied the pre- 
sident, « It is because your Majesty is always in the 
wrong.” « M. de Wrisberg,” replied the king, « you 
speak to me like @ magistrate.” Capital punishments 
are very rare in Hanover. The principal punishments 
are fine, reprimand, detention in a house of eorrection, 
imprisonment, or compulsion to labour for a limited 
period. - Breaking on the wheel is still practised in this 
country, but it is always preceded by strangulation. 

HANOVER. 
Every sentence, however, ‘whichi inflicts this punish- Hi 
ment, must be submitted to the deliberation of the re- 
gency. Public works, where the criminals labour, are f 
established in five of the principal cities: the more 
hardened are sent we » and P oct 
ries of Luneburg. use of preparatory torture 
said to remain eee 

The revenues of the kingdom are derived principal- 
ly from a tax on Jand,—from a contributioi ‘tread the 
peasantry in money, grain, and labour on the roads,— 
from a poll tax from the different classes of ci - 
from duties on cattle, on the 

on mills, leases, horses, and public carriages, and con- 
siderable sums are obtained from tythes,—from tolls on 
the transit of goods,—from the custom-house, the 
forests,. fisheries, game-laws, the mines of Hartz, 
the coinage of money, and the postage of letters. The 
total amount of the revenues has been estimated at 
£962,500 sterling. The national debt is considerable, 
and was principally: contracted to support the seven 
years war. ‘ 
Hanover has 10 garrison towns, viz. Hanover, Mun- milit 

den, Zell, Luneburg, Nienburg, Stade, stat 
Ratzeburg, and Osnaburg. The works of Hameln and 
Harburg are the most considerable. The fortifications 

tion of new works. The mili 
— towns enjoy no rank in the army. The fol- 
owing is the military force :— 

Verfanitany cosdso-seisa 1008 say r0jcdteni 4hs RS 
Cavalry Fries id isislats ene oletidye-ep BOO 
Artillery 6:4) sie::ie:' fore lei she vi. TE 
Corps of engineers ........ 95 
Militians!..°H a0; «oats <isitours ean, HbOO 

22,881 

The soldiers are all Hanoverians. The cavalry is ge- 
nerally composed of the sons of farmers, and the mili- 
tia consists of pensioners who have served 25 years in 
the army. They have the same organization, equip- 
ment, and clothing as the regular . Theo 
tions of the commander in chief are subordinate to the 
regency. Every soldier has a right to demand his dis- 
charge after 20 years service, and he is entitled toa 
ension according to his rank. The number of inva~ 

Fias amounts to 7000. No British subjects are employ- 
ed in the Hanoverian army. The cannon fe is at 
Hanover. It is situated on the glacis of the city, on the 
side next the road leading to Zell. The only manufac- 
tory of small arms is one at Hertzberg, which enjoys 
much reputation in'Germany. The best ht sta is 
made at Hersen near Hameln. The manufacture of 
cannon and of powder are beth carried on by private 
individuals. 

Hanover contains about 750 parishes, with seven Ec 
superintendants. The people are divided into Jews “4! uate 
and Christians, and the Christians into Catholics, Calvi- 
nists, and Lutherans. Before the union of Osnaburg the 
Jews were the most numerous sect next to the Lutherans. 
The Jews are the principal bankers in the large cities, 
and they keep butchers’ shops in the small vi 
’ The Lutheran is the established religion. The su- 
reme consistory, com of some of the most en- 
ightened citizens, has the right of superintending all 

ion of luxuries, 
and on salt, coals, and turf. Taxes are also levied 
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% the other sects, The Lutheran clergy are supported 

” by a portion of the property which once belonged to 
he Catholic church ; but the greatest part of it is ap- 
Sey for the university of Gottingen, the lyceum 
of Hefeld, and other public institutions. The ministers 
of the other sects receive a small sum from government, 
and derive the rest of their income from their parishion- 
ers. The Calvinists are few in number, and there are 
only a very few Roman Catholics in the kingdom. 

regular system of instruction was adopted in Ha- 
nover after the — 1750, in consequence of the libera- 
lity of M. Botticher, who endowed a seminary for school- 
masters in the city of Hanover. The electoral regency 
did all in its power to promote the objects of this institu- 
tion; and, in order to combine practical with moral and li- 
terary knowledge, the children of both sexes were taught 
to sew, § oe ~ the ee or secondary schools 
are taught y, history, drawing, the French and 
Bedha langesges together with eo tinnents of geo- 
metry. In the academies, or schools of the third order, 
are taught antiquities, and the Latin, Greek, and other 
languages. Academies of this kind are established at 
Zell, Clausthal, Einbeck, Hameln, Hanover, Harburg, 
Ultzen, Hefeld, Gottingen, Bremen, Luneburg, Min- 
den, Nordheim, Osterode, Stade, and Verden, Besides 
these academies, there are establishments at Hanover 
and Luneburg for the education of the young nobility 
of both sexes, from the period of eight to fifteen years 
of age. The Georgianum, an establishment of this 
kind, was founded in May 1796, for the education of 
40 pupils, who must be the sons of Hanoverian nobles. 
Every pupil pays at his entrance about 95 Thalers, or 
nearly £16 sterling; and 15 of those whose parents 
ean afford it, pay the additional sum of 120 Thalers. 
They are all boarded, clothed, and taught at the ex- 

nce of the establishment. Their dress is a blue uni- 
* form, faced with searlet. They are admitted at the age 
of 10, and as soon as they have received a suitable edu- 
eation, they may either enter into the military service, 
or pursue their studies at the university of Gottingen, 
in order to fit themselves for any other profession. 
Those who enter into.any regiment receive 260 thalers 
for their equipment out of the funds of the institution ; 
andthe mest distinguished of the pupils, who are sent 
to Gottingen, enjoy an annual income of 300 thalers 
during their three years residence at the univerity. Be- 
longing to the institution is an excellent library, a col- 
lection of natural and artificial curiosities, and a 
philosophical apparatus. Primary schools are establish- 
ed in every village ;. while.schools for the classics and 
the ‘elements. of the sciences are founded in all the 
principal tewns. The university of Gottingen is pro- 
vided with 42 professors... See.GorTINGEN. 

Hanover is.very far from being a commercial country. 
At the four fairs .which are-held annually at Hanover, 
and the-two at Osnaburg, are exposed to sale the com- 
modities which have been purchased at the fairs of 

Brunswick, Leipsick, and Frankfort. “They consist 
chiefly of earthen-ware, agricultural and handicraft im- 
plements, pins, needles, coarse linen drapery, baskets, 
coarse stuffs, lace, thread, ribbons, and toys. Articles 
of English merchandise are brought from Hamburgh, 
Emden, Bremen, and Brunswick; and the linens of 
Friesland and .of Prussia, and the cloths, silks, and 
jewels of France, -are also met with in Hanover. 

A great deal of _— and table linen is manufactured 
in Hanover. At/Osnaburg the most common employ- 
ment is spinning flax, which is afterwards wrought u 
into’ damask, greatly inferior to that of Prussia ani 
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Friesland. The greater part of it is sold at home ; but 
in times of peace, the surplus is exported, through the 
Hanse towns, to North America and the Spanish colo- 
nies. Very little hemp is raised in Hanover. ‘Their 
domestic linens are principally made of flax, which is 
never spun sufficiently fine to be made into lawns or 
cambrics. ‘There are also manufactories for coarse cloth 
and. paper, several tanneries, and some glass-houses ; 
and a manufactory for iron and copper utensils at Hartz. 
The coarse cloths are principally used by the poor, and 
for clothing the army. The paper is inferior to the 
Dutch and French papers. One half of the leather, 
which is not good, is consumed in the kingdom, and 
the other half exported to Saxony and Belgium. The 
best glass is made in the bailiwick of Lauinstein. The 
manufacture of iron articles at Hartz is said by Man- 
gourit to be superior to any thing of the kind carried 
on in France. Silver plate, jewellery, gold and silver 
lace, embroidery, and saddlery, are made at Hanover. 
Diamonds are set in a very superior manner, and the 
artists also cut white, yellow, or red amber globes, with 
facets for ear-rings, necklaces, and bracelets, which are 
bought by the Jews, and sold at an enormous profit. 

he principal articles of export, are horses, black 
cattle, wax, lead, linens, leather, salt, oats, barley, thread, 
the iron and copper of Hartz, the turf of Bremen, and 
planks of timber. The two last articles are bought by 
the merchants of the hanse and maritime cities. 

The principal towns in the kingdom of Hanover, are 
Hanover, Gottingen, Bremen, Osnaburg, Stade, Ratze- 
burg, Munden, Zell, Hameln, Klausthal, Einbeck, Har- 
burg, Ultzen, Lauenburg, Mollen, Hefeld, Nordheim, 
Osterode, Verden, and Nienburg. 

Einbeck, or Einbike, the capital of the principality of 
Grubenhagen, is a walled and fortified town, situated 
in a fertile territory at the confluence of the Im, Krume-~ 
wasser, and Leine, near the borders of Calenburg. Be- 
sides ramparts, bulwarks, and towers; it has moats and 
outworks, Considerable quantities of woollen cloth 
are made here, and it has several breweries. Its 
population is 4500. Osterode, containing 4000 in- 
habitants, is situated six hagues east of Einbeck, at 
the conflux of the Sole and Apenke. It has an an- 
cient castle ; and a manufacture of camblets, besides 
quarries and mills, and lime-kilns. Nordheim, erect- 
ed into a town in 1252, is situated on the Ruhme, 
which here divides itself into two branches, a few miles 
above their influx into the Leine. The organ of the pa- 
rish church is famous for its immense size. ‘Tobacco is 
cultivated in the neighbourhood, and it has several flou- 
rishing manufactures. Near this town a sulphureous 
spring was discovered in 1804, and baths have been 
erected at the house of the woodkeeper. It contains 
‘8000 inhabitants. Ultzen, or Uelzen, is a trading town, 
consisting of 330 houses, situated on the Ilmenau, at the 
confluence of several small streams. It had formerly a 

t trade in flax, linens, wool, wax, and butter; but it 
is now on the decline. Verden has a fine cathedral, with 
very interesting monuments, and a population of 4000. 
Danneberg is'a decayed town of 160 houses, with a ruin- 
ous castle on an eminence, watered by the Tetze. The 
chief export is beer. Nienburg is situated on the Saale, 
in Upper Saxony, but near the borders of Lower Saxony, 
it has a fine stone bridge over the Weser. It contains a 
palace erected out of a convent of monks, and is cele- 
brated for a kind of beer like English ale. For an ac- 
count of the other towns, see Bremen, Gorrincen, Ha~ 

mein, Hanover, Harsoure, Kiaustuat, Lunesure, 

Munpen, Osnasurc, Rarzesurc, Stave, ZeLuk. 
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The illustrious house of Hanover is descended from 

Margrave Azo, who possessed the Milanese, Genoa, and 

part of Lombardy, in the 11th century. He was suc- 
ceeded by Welpho the Fat, who married the Marchioness 

of Tuscany. Welpho having died without issue, his 
Italian estates, and the duchy of Bavaria, came into the 

possession of his brother Henry the Black, who obtain- 
ed the county of Luneburgh with his wife Wulphilda, 

daughter of Magnus Duke of Saxony. His son Henry 
the Proud having married the daughter of Lotharius 
IL. obtained along with her the duchy of Saxony, and 
the hereditary lands of Brunswick Nordheim, and Sup- 
plingenburg ; and the dominions of the family extend- 
ed from the Rhine to the Vistula, when her son Hen- 
ry the Lyon reduced the Slavi, on the coast of the Bal- 
tic. In 1179, he was put under the ban by the Empe- 
ror, and deprived of all his possessions in Italy and Swa- 
bia, and of the duchies of Saxony and Bavaria, He 
was allowed, however, to retain Luneburg, some*lord- 
ships, and his Slavian conquests. His son Otho ob- 
tained the imperial dignity in 1209 ; and, in the course 
of time, his family was divided into two branches, two 
of which now exist, viz. those of Wolfenbuttel and Zell. 
The first was founded by Henry, and the second by 
William, the sons of the Duke Ernest, who introduced 
into his dominions the reformed faith. Ernest Augus- 
tus, his grand nephew, and Elector of Hanover, mar- 
ried Sophia, the daughter of the Elector Palatine, and 
of Elizabeth, the daughter of James I. of England, and 
established the right of primogeniture in the Wilhelmine 
line. In the year 1714, George Louis his son succeeded, 
in virtue of the act of succession, (see Brirain,) to the 
throne of England, and since that time the kings of Eng- 
landhave been the electors of Hanover. Intheyear 1715, 
the Duchy of Verden was ceded to the Elector of Hano- 
ver by the alliance concluded at Wismar ; and in 1719, 
by the treaty of Stockholm, Bremen was also transferred 
to the elector, who, in 1732, obtained the emperor's in- 
vestiture for both Bremen and Verden. In October 1801, 
the Prussians, under the fatal influence of the govern- 
ment of France, had declared war against Great Bri« 
tain, and had taken possession of the electorate of Ha- 
nover ; but at the peace of Amiens, the electorate was 
restored to its lawful sovereign. The Bishopric of Osna- 
burg, or Osnabruck, which, by the peace of Osnaburg, 
was to be occupied alternately by a Roman Catholic 
and a Lutheran bishop, the last of whom must be se- 
lected out of the house of Brunswick Luneburg, was 
secularised by the treaty of Luneville, and was ceded 
by the treaty of Amiens, in 1802, to. George ILI. as 
elector of Hanover. 

When Bonaparte had determined to make war upon 
Great Britain, he marched his army into Osnaburg and 
Hanover. On the 9th of June 1803, the French under 
the command of General Drouet, took possession of the 
country and city of Osnaburg ; and, after a slight en- 
gagement, the convention of Suhlingen was entered in« 
to on the 3d of June 1803, between General Mortier 
and Marshal Walmoden, the commander of the Hano-« 
verian army. ‘The first consul immediately sent this 
convention to England, declaring that he would rati 
it as soon as it had been sanctioned by his Britannic Ma- 
jesty. The English government, however, refused to 
give any sanction to this convention. They averred, 
that the character of George III. as elector of Hanover, 
was distinct from his character as king of Great Bri- 
tain, and that in the year 1795, the French government 
had acknowledged his neutrality as elector of Hanover 
during the existence of a war with Great Britain. The 
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king therefore resolved to abstain from every act which 
might be considered as paar ore stipulations of 
the convention eee om the 3d of Pri Poe lin oe 
the deputies appointed by the regency over, 
the French rita ; until he should make an ap« 
peal to the empire and to the powers of Europe, who 
had pao at the Germanic constitution, and conse« 
quently his rights and possessions as a prince of the 
empire. On the 30th of June, General Mortier com< 
municated the resolution of the British government to 
Marshal Walmoden, and summoned him to surrender his 
army in 24 hours, to be sent prisoners of war into France. 
The Hanoverian general declared that his army should . 
erish in the field rather than consent to such humi« 
iating terms. General Mortier was thus induced to 
offer milder terms, and a capitulation was signed on the 
4th of July, by which tlie Hanoterah army laid down 
its arms, which, with all the artillery, was to be deli« 
vered up to the French, along with the cavalry and ar- 
tillery horses, to the amount of 4000. The soldiers 
were to return to their respective homes, and engaged. 
not to serve against the French till regularly ex- 
changed. 

Hanover continued in the possession of the French till 
the year 1806, when it was occupied by the Prussians. 
It was afterwards annexed to the new kingdom of West 
phalia, which was formed for Jerome Bonaparte. 

In consequence of the great events in 1813, (see 
France, vol. ix.) which have led to the liberation 
of Germany, Hanover was restored to its ancient 
rights, by the army of the Crown Prince of Sweden, 
It of course reverted to its legitimate sovereign at the 
treaty of Paris in 1814, and has since continued in a 
state of tranquillity and happiness. At the second 
treaty of Paris in 1815, the electorate of Hanover was 
converted into a kingdom. 

The population of Hanover is about 800,000 souls, F 
which gives about 1500 to every square German mile, 
The population of the principality of Osnaburg is about 
133,000; so that we have, according to Mangourit, 

Hanover Proper,......-. siete ee 16 800,000) 
Principality of Osnaburg ..... +. « «133,000 

Population of Osnaburg .... . . «933,000 
The following is another estimate of the population: 

Principality of Calenburg, ........ 210,000 
Principality of Luneburg-Zell, .... . 200,000 
Duchy OLBPAMehy, Pierie b/s aire newbie te ee 167,149 
Principality of Osnaburg, ..... 117,896 . 
Principality of Grubenhagen, ...... 80,000, 
Duchy of Saxe Lauenburg, ........ 40,000: 
County of Hoya. ......2..++.. 40,000 
Duchy of Verden, .......+.+.2+.-.- 30,000 
County of Diepholtz, 12,000 ee oe ee see ee 

897,045. 

See particularly Mangourit’s Travels in Hanover, du- 
ring the time of its occupation by the French ; Catteau 
de Calleville’s Voyage en Allemande ; Peuchet’s Diction« 
naire de la Geogr. Commerg. ; and the article Harrz. 
HANOVER is a fortified town of Germany,. and ca- 

pital of the kingdom of the same name. It 1s situated 
ina sandy plain, on both sides of the river Leine, which 
divides it into two towns, viz, Old and New Hanover. 
The old town lies on the left bank of the river, which 
here forms two branches, and, after inclosing an island, 
they again reunite and become navigable. The old and 

1 



w te by bridges. The town is 
ilt in the form of a half moon, and contains several 

‘streets. The houses of* the new street called 
ye-strass are all built on the same plan. | This 
t, or rather row, is built along the side of a fine 

9 rt | by iron chains, rest- 
_ ing on pillars of free-stone. There is a Gothic appear- 
“. ene in most of the buildings of Hanover. The houses 

j ble the galleries of a vessel of the sixteenth cen- 
ek the time of their erection is always marked 
upon them. In those dated 1565, each story projects 
several feet over the one below it, and exhibits medal- 
lions, pagan deities, warriors, and verses of the Psalms. 

- Red and green bricks are intermixed in some of the 
» edifices, and in others varnished tiles are arranged in 

rows. Sometimes bricks are only used for the doors 
and windows, while the rest of the house consists of 

, painted of various colours. In some houses, the 
bricks are placed in wooden frames, and secured by 
oer: The town, however, contains many handsome 
mildings. The Elector’s palace, which, after bein 

destroyed by fire, was rebuilt in 1791, is a fine build- 
ing constructed of hewn stone. This was the seat of 

cy. The newly erected of the electoral 
church, and the palace of the Princess of Wales, are 
likewise excellent buildings of stone. Hanover con- 
tains also a theatre, three parish churches, a poor-house, 
and three hospitals. The public library of Hanover is 
a respectable building. The first story is appropriated 
to charts, state papers, and juridical records. eu 

stories contain works of imagination and belles 
4 When the French threatened to invade Hano- 

ver, the Elector ordered the four copies of the beautiful 
Oxford Bible, the books, and the precious monuments, 
to be packed up and removed. We believe that they 
were afterw sent back to the capital. This library 

” was founded by Leibnitz, who bequeathed to it his own 
fine collection of books. There are two portraits of 
this great man in the library, one at the age of 40, and 
the other at 60; and the arm-chair in which he expired 
is there carefully ved. His remains are interred 
under a stone in the Lutheran church in the new ‘city. 
A very fine monument is also erected to his memory by 

, coo ar acre ee It is an Arian seareles situated in 
an umbrageous thicket, at the end of a long avenue of 
linden trees. Twelve columns, of the Tuscan order, of 
hard grey stone, quarried in the Hartz mountains, 
support a light cupola, beneath which is placed a white 
marble bust of Leibnitz, taken from the picture of him 
at the age of 60. “ To the memory of Leibnitz,” is the 
simple inscription which reminds us of the labours of 
this great philosopher. < 
The cemetery of the Jews is situated on an oval emi- 

nence near the city ; and that of the Lutherans is a vast 
field surrounded by a parapet, and crowded with fune- 
ral monuments, The tomb-stones of the noble families 
occupy a large space in the middle of the field. The 

wes of the lower classes are every day covered with 
Fresh flowers. The remains of the celebrated physician 
Wherloff lie under a trian pyramid. “ Not far 
distant,” says Mangourit, “is a monument representing 
a mother stretched upon the body of a beloved daugh- 
ter; the scissars of fate cut a half blown rose, and the 
parent tree, stripped of its leaves, is torn 3 by the 
root. Just by is the tomb of the lover of the young 
lady. The sculptor has succeeded in depicting the 
beauty and elegant figure of this youth. On one side 
of the monument we behold a superb oak; on the 

i 
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other, the dak is reversed, its branches are bioken, its Hanover 
leaves fallen, and its seed scattered’ There are here Maree 
some tombs and sarcophagi of white marble; but the Te*™* greater number are Sonal cut sei from the Hartz 
mountains. 

There is at Hanover a society of natural history ; the 
seminary for schoolmasters ; the female school of indus. 
try, conducted by Madame Klockenbrigg, in which some 
excellent pieces of embroidery are executed and sold 
at a very high price. 

Hanover formerly carried on manufactures of vari- 
ous kinds, particularly linen, damask, printed cotton, 
tapestry, wax-cloths, stockings, caps, gloves, flannels, 
serges, tobacco, lace, gold and silver lace, and ribbands ; 
but we have not been able to learn in what state these 
manufactures are at present. There is a cannon foun- 
dry at. Hanover, situated on the glacis of the city. The 
retail shops of Hanover, and the ware-houses of cloths 
and of French silks, are well supplied ; English cloths 
and cottons also abound. 

The environs of Hanover are very beautiful. The 
city looks well at a distance with its four steeples, its 
houses intermixed with poplars and lime-trees, and its 
rural suburbs. The irregular assemblage of religious 
monuments, plain and handsome palaces, Gothic build- 
ings, small wooden houses, churches painted of various 
colours, and arbours of different shapes and sizes, have 
a very singular effect. The windings of the Leine are 
very agreeable, and the triple row of lime-trees plant- 
ed along its banks, which are covered with rose bushes 
and sword-grass. The windings of the Leine are, how- 
ever, artificical. The springs near the fortifications not 
being sufficient to fill the ditthes: a canal was cut in a 
serpentine direction, to the distance of about three ki- 
lometers above the city. This canal now conveys the 
provisions to the capital. In order to prevent the ri- 
ver from flowing back to its former bed, and to relieve 
it when too full, a large barrier, about 2 kilometers 
long, has been built of gray stone, so as to allow the 
surplus waters to flow into its former channel by three 
long dams. This work is admirably and solidly exe. 

oth pal d Han th e princi romenades at over are the gar- 
den of Sadan La Baronne de Decker, the of 
Count Field Marshal Walmoden, Montbrillant and 
Herrenhausen, the country seat of the Electors of Ha- 
nover. The approach to Herrenhausen is by a lon 
avenue of lime-trees. The castle is by no means a hands 
some building, and the grounds are laid out with the 

test uniformity. The water-works are good, and 
‘ore the central basin is a neat rural theatre. The 

orangerie, which formerly served as a ball-room to the 
court, is a very long hall decorated at every twelve 
feet with copies of ancient busts. It contains some fine 
orange plants placed in boxes surrounded with laurels, 
and cut into a pyramidal shape. The garden of Her- 
renhausen is extremely interesting to botanists, and is 
said.to be only by that of Schoenbrunn, Po- 
pulation, 15,500, or 19,444 according to Tynna Al- 
manac du Commerce pour 1811. East . O° 42’ 55”, 
and North Lat. 52° 2225”. See Mangourit’s Travels 
in Hanover, passim ; and Reichard’s Guide des Voya- 
eurs en Europe, tom. ii. 
HANSE Towns, is the name given to a number of 

towns in Germany and the north of Europe, who en« 
tered into a league for the protection of their com- 
merce. This coopseanpet Bolte to have commen 
ced in 1169. It was in 1226 and 1284, and 
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a general assembly of the members was held every ten 
years. é . 

Almost every trading town in Europe became ambi- 
tious of joining the league ; but it seems to have been a 
fixed principle, that every town was excluded that was 
not situated on the sea, or on some navigable river. 

In the year 1226, the Hanse Towns were 72 innum- . 
ber; and among these were Calais, Rouen, St Maloe, 
Bourdeaux, Bayonne, Marseilles, Barcelona, Seville, 
Cadiz, London, Lisbon, Antwerp, Bruges, Rotterdam, 
Ostend, Dunkirk, Messina, Leghorn, and Naples. 

The towns were distinguished into four classes, at 
the head of which were Lubeck, the capital of the 
league, Cologne, Brunswick, and Dantzic. 

This powerful association was in its most flourishing 
condition about the end of the 14th and the beginning 
of the 15th century, and interfered, to a great extent, 
in the affairs of Europe. The jealousy, however, of 
the European princes induced them to withdraw the 
merchants of their respective countries from the league ; 
and in a short time it was so much reduced, as to com- 
prehend only the four principal towns of Lubeck, Co- 
logne, Brunswick, and Dantzic, In 1803, the only 
‘members of the league were Lubeck, Hamburgh, and 
Bremen. What changes it is to receive from the re- 
‘cent revolutions which have taken place in Europe, 
time only can determine. See Commerce, vol. vii. p. 
74, and Denmark; vol. vii. p. 623, 629. 
HAN-TCHONG-FOO, See Curna, vol. vi. p. 

208, col. 2. 
HAPAEE Isranps. 

ix. p. 755, col. 1. 
HAREM. See Spracuio. 
HARBOROUGH. See Leicesrersaire. 
HARBOUR. See Intanp Navigation. 
HARBOURG, or Haanzure, is a town of Germany, 

in the kingdom of Hanover. It is situated opposite to 
Hamburgh, on the Seeve, near its influx into the Elbe. 
It is pretty strongly fortified, and is advantageously si- 
tuated for carrying on a considerable trade. Great 
quantities of wood ‘are cut in the neighbourhood, and 
sent to Hollandand France. There is here a manufac- 
tory for bleaching wax, a refinery of sugar, and manu- 
factories of starch, stockings, ribbonds, and hats. ‘T'wo 
packet boats set out every morning and evening’ for 
Hamburgh, the distance of which is only seven miles, 
The harbour of Harbourg, which is called Lotz, is so 
deep, that the largest vessels from Holland and Fries- 
land can enter it and deliver their cargoes. A ditch or 
canal, furnished with two sluices, has been cut from the 
Elbe to the castle, which greatly facilitates the naviga- 
pone and trade of the town. Population of the town 

= ARDICANUTE.. See EnciAnp, vol. viii. p. 
wD le 

HARE. ‘See Mamata. 
HARELIP. See Surcery. 
HAREWOOD, is a small town of England, in the 

west riding of Yorkshire, and one of the most beauti- 
ful inthe kingdom. It lies between Harrowgate and 
Leeds, in a fine, rich, and beautifully wooded country. 
Phe houses are almost all built uniformly, and covered 
with slate. Before we enter the.town “from the north, 
is Harewood ‘castle on ‘the westside of the road. It stands onthe brow of the hill, and is a lovely ruin al- most covered with ivy. It is esteemed a fine specimen 
of castellated architecture, and is described in the 
Archeologia, vol. vi. The gateway to Harewood house, 
the seat of Lord Harewood, is at the south end of the 
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It is recently built, and is one of the finest town. 

arewood house, and the surrounding country from the 
top of the hill, at the southern gate, is unusually 

d. . 

oe eTARFLEUR, is an ancient town of France, in the 
department of the Seine. It was formerly called Hare- 
jflotum, Harflevium, and Heriflorium. It is situated on 
the small river Lezarde, at the mouth of the Seine, and 
was formerly the key of France on the side of England ; 
but it has fallen into decay, in ion as Havre 
has risen in importance. Its walls have been razed, its 
harbour choked with sand, its fortifications demoli : 
and its trade ruined. There are here small manufac- 
tories for lace, cotton, linen, and beer. Peuchet, in 1800, 
has stated the population at 4388; but’ in the 
Almanac du Commerce for 1811, makes it only 1600. 
A work was published at Harfleur in 1720, entitled 
Antiquites de Harfleur, See Encianp, vol. viii. page 
633, for an account of the siege of Harfleur. ‘a 
HARIDI. See Acumim, vol. i. p. 104. 
HARMATTAN. See Guinea. 
HARMONIA, in music, an interval so named by 

M. Henfling, whose ratio is 434,=215+ 2 m, and is the 
greater Ennarmonic Diesis, which see. : 
HARMONIC Ecements, or Concordant Elements, 

are the three smallest concords, viz. 8d, III, and 4th, 
each one of which singly is harmonious ; so is the sum 
of every ‘two of them, as 3d4TII=V, 3d44th=6th, 
and IIf-44th=—VI; and so is the sum of all three, as 
8dIII44th=VIII; and further, this latter concord 
(VIID) may be added once, or any greater number of 
times, to itself, or to any one of the six concords above 
mentioned, and still a concord will result: thus, 
2VII=XV ; 3 VILI=XXI1; VIII4-3=10th; VIII 4 © 
Ill=X; 2 VII44 = 18th; 2 VIIE4+V = XIX, &e._ 
are all concords ; and, except the Unison (1), there are 
in nature noe other concords, -or combinations of two 
sounds, which are agreeable and pleasant tothe ear, and 
produce beats when slightly altered or tempered, but 
those derived in the manner above described. See 
Concorp. (¢) 
HARMONIC Stivers, are the contrivance of Dr 

Thomas Young, for exhibiting to theeye the effects of the 
undulations or Jeats of tempered concords, which he has 
described in the Journals of the Royal Institution, p. 261. 
and illustrated the same by a'drawing, intended to: 
sent the beating of the imperfect wnison, whose ratio is 
44, =50.4603324f+4-4m ; but which being nearly as 
large as the elementary semitone and a discord, is very 
improperly called a unison, or a beating concord. _ 

_ The following is Dr Young’s own account of this in« 
vention: ** The combination of undulations is of ac- 
knowledged utility in illustrating the phenomena of 
musical consonances and dissonances, and of undeniable 
importance in accounting for many of the phenomena 
of the tides. Each’tide is an undulation on a- 
scale ; and, supposing the general form ofthe ocean, in 
consequence of the attraction of a distant-body, to co- 
incide with that of an oblong spheroid, as it is found 
by calculation to do, the section of the surface of each 
tide, if conceived to be unbent from the circular form, 
and extended on a plane, would form the harmoni¢ 
curve: (Young’s Syllabus, IV. 151. 155.) It is re- 
markable that the motions of the particles of the air in 
sound have been generally supposed in theory to cor- 
respond with the ordinates of this same curve, and that 
there is also experimental reason to believe, that the 
purest and most homogeneous sounds do in fact agree 

pines of architecture we have seen. ‘The view of | 
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nearly with the law of this curve. It is therefore 
se x the most natural as well as the most convenient 

to be assumed, as ing the state of an undula- 
tion in general ; and the name of these harmonic sliders 

‘is very properly deduced from the harmonic curve. 
By means of this instrument, the process of nature, 

in the combinations of motion which take place in va- 
rious cases of the junction of undulations, is rendered 

visible and intelligible, with great ease, in the most 
‘complicated cases. It is unnecessary to explain here, 
‘how accurately both oa espace and motions of the 
particles of air, in sound, may be represented by the 

ordinates of the curve at different points : it is sufficient 
‘to consider them as merely indicating the height of the 
water constituting a tide, or a wave of any kind, which 
exists at once in its whole extent, and of which each 
point passes also in succession through any given place 
of observation. We have then to examine what will be 
the effect of two tides, produced by different causes, 
wheh united. In order to represent this effect, we 
must add to the elevations or depressions in consequence 
of the first tide, the elevations or depressions in conse- 
quence of the second, and subtract them when they 
couriteract the effect of the first: or we may add the 
whole height of the second above any given point or 
line, and aa subtract, from all the sums, the distance 
of the point assumed below the medium. 

To do this mechanically is the object of the harmonic 
sliders. The surface of the first tide is nted by 

" the curvilinear termination of a single Plate 
xxvii: CCLXXXVIII. Fig. 1. The second tide is also repre- 

sented by the termination of another surface; but, in 
order that the height at each point may. be added to the 

into a number of separate pieces or sliders, which are 
eonfined within a groove or frame, and tightened by a 
‘serew, Fig. 2. Their lower ends are situated originally 
‘in a right line; but, by loosening the screw and mo- 
ving the sliders, they may be made to assume any 
other form: thus they may be applied to the surface 
representing the first tide; and if the similar parts of 
each correspond, Fig. 3, the combination will represent 

‘a tide of twice the magnitude of the simple tides. 
The more the corresponding are separated, the 

“weaker will be the joint effect, Fig. 4. ; and, when they 

are furthest removed, the whole tides, if equal, will be 

annihilated, Fig. 5. ‘Thus, when the general tide of the 

ocean arrives two different channels at the same 

port, at such intervals of time that the high water’ of 
one would happen at the same instant with the low 
water of the other, the whole effect is destroyed, exce 
so far as the partial tides differ in magnitude. T. 
principle being once understood, it may easily be a 
plied to a multiplicity of cases: for instance, where 
undulations differ in their dimensions with regard to 
extent. Thus, the series of sliders being extended to 
three or four alternations, the effect of combining un- 
dulations in the ratio of 2 to 1, of 3 to 1, of 2 to 3, of 

to 4, may be ascertained, by making a fixed surface, 

terminating in a series of curves, that bear to those of 
the shi surface the ratio required: and, by making 
them differ but slightly, the phenomenon of the beating 
of an imperfect unison in music may be imitated, where 
the joint undulation becomes alternately redoubled and 
evanescent. In Fig. 6. the ion is that of 17 to 

18, and the curvilinear outline represents the progress 
of the joint sound from the st degree of intensity 
to the least, and a little it.” 
HARMONICAL Megan, isa term used by arithmetical 

HARMONICS. 

‘mentioned, * 

height of the first tide, the surface is cut transversely _ 

‘rean or harmonical.curve, 

639 
and algebraical. writers to express Certain relations of Harmonies 
numbers and quantities: but with which musical cal. “Vv 
culators will find, that they need have little to do; any 
more than with the harmonical or musical ion 
and progressions, of the same writers. two quan. 

tities @ and & are given, then es is said to be the hare 
monical mean between them ; for le, between 2 
and 6, the harmoni¢al mean is f= 3: een 5 and 
9, it is $¢=6}. Dr Smith in his Harmonics, 2d edit. 
p: 125, shews, how to find the harmonical mean, among 
fhe ea of quantities: see also p. 141, Tbid. 

ARMONICAL or Musicat Proportion, of arith- 
metical and algebraical writers, is said to obtain between 
three quantities, as a, b and c, when a: c:: a—b: b—e; 
and between four quantities, as d, e, f and g, when 
d:g::d—e:f—g; and so 2, 3 and 6; and 1, 3, 2 
and "6 are said to be in musical wy ; And se- 
veral of these writers say, that if to A ree terms aboy4 

ional terms are continued, there 
will arise an harmonical progression” or series: Put in- 
pogo cases, the aes armonical and musica’, seem 

ively applied. 
MECAEMONTCS! dn susie? besides being used to de- 
signate the science or philosophy of musical sounds, as 
Dr Robert Smith uses this term, in making it the title 
of his justly famous work on this subject, imply also 
certain derivative or dependent new sounds, which, 
under favourable circumstances, are erated and 
heard, along with every single musical sound, or ac- 
companying every consonance of two such sounds, but 
with less intensity or loudness than the original, or 
‘generators of these new sounds ; and in the latter case, of 
their production by a consonance, when they are called 
grave Harmonics, (see that article,) such new sounds 
are further reat mene by not having a fixed direc- 
tion, towards (or from) the sounding body, but, like the 
sensation called “ a singing in the ear,” they are alike 
heard in any direction to which the ear is turned; a. 
roperty of these derivative sounds, which Mr John 
ough first explained, we believe, in Nicholson’s Jour- 

nal, 8vo. vol. iv. p. 2. The other kind of these new 
sounds, derived tbo a single sound, are called acute 
Harmonics, which see. (¢) 
HARMONICS, Acute, are phenomena attending a. 

sounding string or pipe, &c. which were first noticed 
by Gali and subsequently Peter Marsenne, 
M. Sauveur, M. Tartini, &c.: but Daniel Bernoulli first 
discovered the reason, and explained the theory of the 
acute harmonics, by shewing, that a sounding string, 
at the same time that its whole length vibjated a given 
note, might maintain aren tet ak paced of 7 half, 
its third , its fourth, and its in : 
each oF ack a ie parts hipressing on the ne 
rounding air, independent pulses, the times of whose 
single vibrations are in the ratios 1, $, 4,4, $; and by 
which the original sound or ator, W' ac- 

companied by its octave or VIII, its major twelfth or 

XII, its double octave or XV, and by its or seven- 

teenth or XVII; although only the XITth XVIIth, 
or octaye of the fifth and double octave of the major 
third, had yet been described, among the acute harmo- 
nics attending a sound. And this great mathematician, 
although le to contrive any experiment, by which 
the Vibeptidine of the 4 and ith Ele the string might 
be evidently shewn to subsist, with the whole vi- 

brations, yet he shewed, from the nature of the Taylo- 
that these subdivisions of a 

sounding string, were not only alike possible, and even 
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Harmonies, more probable to happen than those of $d, and #th; 

Acute. but that theory and probability were not against the 
happening, of even more minute vibrating divisions of 
the whole string, as 4th; 4th, ¢th, gth, &c.: and that in 
the use of the trumpet, horn, and other sounding tubes 
or pipes, all these subdivisions of the whole vibrating 
column of air might be made, separated by nodes or 
points in the axis of the tube in a comparative state of 
yest with regard to these inferior or harmonical vibra- 
tions, although moving to and fro with the velocity 
peculiar to the sound of the whole tube: and he in- 
ferred, with great seeming probability, that the parts 
of bells and most other bodies yielding musical sounds, 
were in the same manner capable of subordinate or 
acute-harmonic vibrations, along with those of their 
principal or gravest sound. 

It was probably not until about the year 1765, after 
the very ingenious Mr James Watt of Birmingham had 
contrived his wheel monochord, that the acute harmo- 
mes of a vibrating string were produced in experiment, 
and.some of them actually rendered visible to the eye ; 
as is xelated by the late Dr Robison, who, several years 
after, rade a more extended and complete set of expe- 
riments on the same instrument which Mr Watt had 
before used ; thereby fully confirming all that D. Ber 
noulli had theoretically advanced. 

Some years after this, Mr John Isaac Hawkins of 
London, the ingenious inventor of the piano-forte with 
spirally coiled strings, and of the claviole, or finger- 
keyed viol, contrived an experiment, which seems to 
leave nothing to wish with regard to this very curious 
and interesting subject. A spirally coiled string, many 
feet in length, was prepared by winding a brass piano- 
forte bass wire closely round a steel wire about the size 
of a crow-quill ,and when removed therefrom, pulling 
it out, so that its spirals became considerably more 
open, comparatively, than those of a common cork- 
screw, or the string was nearly in the state of being 
“ cockled,” as tuners call it, at equal distances, through- 
out its whole length. Along the side of a large wains- 
coated room, this spirally coiled string was stretched, 
over two bridges, near its extremities, and brought to 
such a degree of tension, as not to yield a sound, but 
leave its vibrations, when strongly twitched, plainly vi- 
sible to the eye. The space between the bridges had 
previously beep, carefully divided, on the wainscoat, into 
numerous equal parts, and marked 4; 4,25; 4, (2), 3; 

34 45 b (3), (ads (4) & Sees aod He when the 
whole string was vibrating, a slight obstacle was oppo- 
sed to the vibrations of the string, opposite to any one of 
these divisions, like the edge of the feathers of a quill, 
held to touch it very lightly, or even, if a sudden blast 
of air from the mouth were made on the string, oppo- 
site a division, the string instantly assumed all the sub- 
ordinate vibrations proper to the aliquot division 
against which the obstacle or impulse was directed ; 
and the eye and ear too, in many of the instances, could 
be gratified, by seeing these very compound vibrations 
simultaneously carried on by the whole string, and by 
its several aliquot parts, during several minutes, under 
favourable circumstances, many of the vibrations being 
slow enough to be counted, and their number in a gi- 
ven time ascertained and compared, by which eve: 
point of the theory of D. Bernoulli is in the fullest man- 
net confirmed. 

_ Thus an evident explanation is offered, of all the cu- 
rious harmonic effects, of several unison strings on the 
ALoutaNn Harp, (see that article) when agitated by ir- 

HARMONICS. 
regular gusts of wind : acting momentarily on the whole Hai 
string, and on its different nodes, with sufficient force, 
to excite the determinate vibrations, which the elasticity 
of the string, and its parts, dispose them severally to 
take ; but all of which vibratory motions are so vastly 
quicker than the mere motion of the wind, that we can- 
not agree with Dr Matthew Young in thinking, that 
particular tones are excited, or es up, by that means. 
We have calculated the values of all the aliquot 

of astring or pipe(in Farey’s Notation of Intervals) above 
the note of the whole string, viz. 4, $, 2, &c. as far as 
x, and deducted octaves, so as to bring them all within 
e compass of one octave ; and the same when arran- 

ged under their respective finger-key intervals, stand 
as follows, viz. 

4, 4, 4, . ‘] * > 

tit {2 een = 28.11748 5 —2m 
VIL ieee Ss 
mth {r= 4 VIII 4 7th* 4+ 6.124495 + mm 

Xe ap + ss Tth 24,9472 5— im 
VI f=Vl,=VIi 454m 

tip wigs + vie VI 22.58107 5-2 m 
6th 4,-=6th—21>—2m : 
Vv r I I z 

Sth). (5th + 9.46026 = +m 
IV§ *F YIV +4 19.46026 = + 2m 

Lewy vv» 4th $ 97.95171 24 2m ¥ro z7*-° 

4th 3% = 4th — 13.9472 —m 
IED Sindy Abide 
8d Py we es = Bd — 9.270985 —m 
ies 
Od eae SS — 9.468195 
Fakense ts 2 

Wherein the errors or temperaments of all these acute 
harmonic notes are set down; and hence we perceive 
clearly the reason why a sound is accompanied chief- 
ly by its VIIIth, VIII+Vth, and 2 VIII+I[Ird, and 
rarely by any other of its harnionics, viz. because 3 of 
the string is strengthened, or reinforced by four other 
octaves to it: the XIIth (or V) is re-inforced by 
3 other octaves to it, and the XVIIth (or III) by two 
other octaves to it; and these three are the only con= 
cords to the whole string, that are found among its nu- 
merous harmonics. The II and the VII, each with 
the reinforcement of an octave thereto, should, and 
accordingly are, next heard in the order of acute har« 
monics. The harmonic 6th, being a diatonic interval, 
viz. 6—&, whose ratio is 3%, = 3945 4+ 8f+4 34m, 
may perhaps, under very favourable circumstances, 
be heard as an acute harmonic: but when the very 
discordant nature of all the remaining sounds in one 
table, both with the generator and with all of its other 
harmonics, He MPL are considered, it seems very 
plain why these sounds, although momentarily produ- ~ 
ced by a gust of wind, or other impulse, on the proper 
part of the string, almost immediately’ die away, and 
cannot be maintained, as the VIIIth, XIIth, and 
XVIIth may be, and others, in less degrees. ( ¢) 
HARMONICS, Grave. These are lowsounds, ofsmall 

intensity or loudness, which, if attentively observed by 
an experienced ear, will be heard to accompany every 
accurate or perfect consonance of two sounds, whose ra~ 
tio is expressible in small numbers, whether the same 
may be composed of the Diatonic primes 1, 2, 3, and 
5, or of somewhat “or prime numbers. : 
A grave harmonic of a different species from the above 

* The ratio of this minor seventh being ¢, = 519 E ++ 10f + 45m. 
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HARMONICS, 
ics, is also heard whenever the Beas of an imperfect or tem- 

ed concord (see that article) exceed 12 or 13 in a se~ 

Y ee dra a fell pana Cg Sauveur 
Ww. considered the reinforcement of sound must 

riodically take place, while we hear a musduaenen. of 
two musical sounds whose ratios are in small num 

3 and, as Dr Robert Smith has observed, impro- 
perly confounded these, which are grave harmonic 
sounds, (because rarely occurring so seldom as 12 times 
in a second,) with the beats (of imperfect concords) pro- 
perly so called, which can be separately heard, and dis- 
tinctly counted, in every instance where the of 
— or imperfection is sufficient] R 

tt the year 1754, M. Rameau and M. Tartini first 
made observations on the coincident of conso- 

3 that is, the 

supposed ; errors which few will wonder at, who have 
experienced the difficulty of avoiding errors of an oc- 
tave, or sometimes more than one, in estimating sounds, 
that are either very high or very low. 

- In 1807, Mr John Holder published a work on mu- 
sic, in which he attempted to build a deal of the 
theory of composition and harmonical effect on these 
grave harmonic sounds, accompanying consonances 4s 

ir “ dependants ;” but most of his speculations have 
failed, and many of them led to very absurd conclusions, 
ong to his having set up and used a defective or false 
rule, for assigning the grave harmonic of a given conso- 
nance. 

It is the more necessary, therefore, to give here a 
true rule for the finding the grave harmonic of any given 
consonance, viz. Find the vibrations made by each of the 
sounds of the given consonance in one second, divide 
these successively by the reversed terms of the given 
ratio of the consonance, and the quotient (in each case) 
will give the vibrations fer 1” of the grave harmonic ; 
the ratio of which vibrations, to the vibrations of ei- 
ther of the given sounds respectively, will give the in- 
terval of the harmonic below such given sound. 

If, for example, the major second CD were given in 
the middle of the scale, where the ratio is £, and the 
sound of the lowest note (on the tenor cliff line) makes 
240 vibrations per 1”, then 2% 240=270 is the vibra- 
tions of D, and *3°=30, or *4°=80, the vibrations of 
the harmonic note ; and its interval below the lower note 
Cis 33=4, or 3 VIII; and below the upper note D 
is 324, = 3VIII+II. The principal intervals of the 
scale, and some others, calculated as above, have their 
grave harmonics shewn in the following Table, viz. - 

3} VIII 40 20 4 1. 4 VIN 
% Vil 450 30 3% XXH j XXVIII 
$ 7 492 48 $ XVII % XXII 
fy 7 426: 962 % XXIII 3, XXIX 
+ VI.40 80 % XI XVII 
% 6 Sas 48 £ XVIE 4 XXII 
$V. 360-120 4 VIL °+ XU 

* No limits have yet been assigned to this harmonic or concordant series ; found by adding seven, fourteen 

. der’s defective rule for 
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} 4 39 80 x xv 

Ill 300 = 60 f XV XVII 
$3 288 48 4 XVII XIX 

fi 8 284 «88 XXXIV ¥ XXXVI 
It #70 90 4 XXIE XXII 

¢ «IE 266; 265 § XXII f, XXIV 
.ry XXVIIL ¥, XXIX 

$4 Merve 
The Jirst column of the above Table, shews the ratios 

of the given consonances ; the second, the intervals ex. 
pressed in numerals ; the third, the vibrations per second 
es ac, Be lower part to be the note on the tenor- 
cliff line of the stave ; the fourth column contains the 
calculated vibrations of the harmonic note ; column 
shews the ratio, and column siz the interval of this har- 
monic, below the lowest of the given notes or C; and 
columns seven and eight shew the same things with re- 
gard to the highest of the given notes. 

For the sake of more ready comparison with Mr Hol- 
i grave harmonics, the 

errors of which it seemed of some importance to place 
in as clear a view as possible, we have given above a far 
less simple rule for obtaining the ratios of the new 
sounds, with relation to either of their , thar 
the one which we are now about to add, viz. The ratio 
of any given consonance above a bass or fundamental 

note, being +, a being the least term of the ratio; 

then + is the ratio of the grave harmonic below the 

bass note, and + the ratio of the same harmonic below 

the upper note of the consonance ; which is too evi- 
dent, from an inspection of the above Table, to need a 
particular example. 2 

With regard to the other kind of grave harmonics, the 
results of tempered concords, which beat too fast to be 
separately counted or perceived: If, for instance, we 
were to consider the grave minor third 3} in the above 
Table to be a tempered concord, we should have, by our 
fourth method in the article Brats, 240 x 6 — 2845 x 5 
= 1440—14223=173, the beats per second, or vibrations 
of this grave harmonic, being just double, or an octave 
higher than those in the Table above, and so of others ; 
but our limits will not admit of our enlarging further 
on this subject. (¢) 
HARMONICA. See Mustcat Grasses. 
HARMONY, in Music, is a term which appears to 

have completely changed its signification since the first 
use of it. The ancient Greek writers, who seem to 
have contemplated only the succession of sounds which 
we call Metopy, (see that article,) attached to such 
successions as were pleasing and ble to the ear, 
the name of a woman celebrated among them. But in 
more modern times, when the simultaneous as well as 
the progressive effects of sounds on the ear came to be 
practised and considered by writers on this subject, the 
term melody was applied to successions of sounds, 
ticularly to such successions as are on the whole 
sing, and the term harmony was transferred to the 
newly contemplated and pleasing effects of certain in- 
tervals, when their limiting sounds are heard together, 

viz. 1, 3, 111,4,V,6, VE; vill, 10, X, 11, XII, 18, X11; 
XV, 17, XVII, &c.* whose ratios are }, $4, 4,3, & #5 

» twenty-one, &c. to each 

of the first seven numeral terms ; or by multiplying the terms of the first seven ratios by 4, 4, &c. to produce the ratios of eancorde 
in the successive octaves, 
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HAR 
&c. called Concorps. 4, $x 3 b y Yn 13 4, tp Hs 

See that article. : ; teu 
The further progress of musical discoveries next 

shewed, that certain others of the simple: intervals, as 

I, 2, II, IV, 5, 7, VU; 8, 9, IX, XI, 12, 14, XIV; 15, 
16, XVI, &ce, ; or 3H, ay 4, ib 4h ts > CELE + 

4,25, Alp Yo tes tre te > &c. called Discorps, 
(see that article,) might be occasionally introduced 
among, or inthe place of some of the concords above 
mentioned, without destroying, but, on the contrary, 
heightening the pleasure of their effect on an ear accus= 
tomed to this mixed harmony of concords and discords, 
When this mixed harmony came to be practised on 

instruments having fixed notes, the pitch of which the 
performer could not alter, as the singer, violinist, &e, 
can their notes, it was further discovered that each of 
the concords and discords above mentioned, admitted of 
alteration, in small and unequal degrees, without alto- 
gether losing their respective characters or effects, 
when heard together in chords ; but the pleasing effect 
in composition of many of these chords, were some- 
times even improved, by the alteration of a major comma, 
(c, or £2) ; and hereby another class, of comma-defi- 
cient and of comma-redundant concords were introdu- 
ced, as 3, 3’, III’, 4’, VV’, 6, 6’, VI’, VIIT ; &c. and 
so of the discords, I’, 2’, II’, Il’, IV’, [V’, V’, 7’, VIL, 
VIV'8’, &e. + 

And in adapting music to only 12 fixed sounds, with- 
in each octave, the simple or numeral intervals above 
mentioned were found altered, in some instances more 
than the major comma, but in more numerous instances, 
by less and very different degrees of alteration or at- 
temperament, in order to render music played thereon 
tolerably agreeable .to the ear.. And hence it becomes 
necessary for the musical student to be aware of the 
distinctions, which we shall now proceed briefly to enu- 
merate, viz. 

Artificial Harmony, implies a mixture of simple or 
untempered concords, and of discords in the chords, or 
between the notes that are heard together, in any piece 
of music, 

Equal Harmony implies, according to one class of | 
writers, an equality of harmoniousness between the dif- 
ferent keys of music, but which is more properly called 
Equat Temperament: See that article, and Isoronrc. 
But according to Dr Robert Smith, and others of our 
best writers on the subject, this term should be restrict- 
ed to systems in which each of the six concords, 3, III, 
4, V, 6, and VI, are so tempered, as to be equally and 
the most harmonious or pleasing amongst themselves, 
while 1 and VIII remain perfect. See Equau Har- 
mony. 

altural Harmony, according to Dr Busby, admits 

only of the harmonic triod, or common chord — in the 

accompaniments of a piece of music. 
Perfect Harmony, implies the use of perfect or un- 

tempered concords only, such as are produced by good 
singers, violinists, &c. when they perform full music in 
concert, and which, as Mr Farey has shewn, in the 
Philosophical Magazine, vol. xxvii. pp. 206 and $14, 
contains all its temperaments in the leaps or successive 
intervals of the melodies of the different parts, and none 
of such in their combined or simultaneous intervals of 
harmony, all of which are produced perfect, or without 
temperament. Mr Maxwell, in 1781, fully explained 
this system, as applicable to the violin, and made some 
attempts at applying the same to the organ, but without 
effect, (see Maxwewx’s Scales.) Several years after 
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wards, however, the Rev. Mr Liston completed his 
Evuarmonic Organ, (see that article,) and, in 1812, 
published his Essay on perfect Intonation, wherein this 
curious and important system is fully explained. See 
Liston’s Scales. Y 

Tempered Harmony, is such as must of unavoidable 
necessity be heard, in several or all of the concords, 
(and discords too,) in performance on the common or 
imperfect keyed instruments, having only twelve, or 
even a greater number of sounds in each octave. See 
Tempered Systems. (¢) Cain 9 
paekObe I. See Eneianp, vol. viii. p. 595— 

HAROLD II. See Eneuanp, vol: viii. p. 597. 
HARP, is a stringed musical instrument, which has 

gained much celebrity from. the estimation in which it 
was held among the ancients. Though the harp be of 
eastern origin, it has been the subject of animated con« 
troversies, whether the instrument was actually known 
to the Greeks and Romans in any shape ogous to 
its present form, It appears most probable, however, 
that they were not ignorant of it, and that some of 
the instruments passing under different names, whose 
elementary and principles are the same, should 
be considered only as modifications of each other. But 
the researches of late travellers have brought more in- 
teresting objects to view than those exciting dry dispu- 
tations. Mr Bruce, in visiting the catacombs of the 
Theban kings, who are supposed to have been cotem- 
poraries with David king of the Jews, 1000 years be« 
tore Christ, discovered two paintings of the here in 
fresco, each played by an old man standing, clothed in 
a wide tunic, and having his head shaven, One has 
13 strings, but wants the upright, or that piece of the 
frame next to the longest; and the sounding board: 
is of a conical form, en arging below in proportion to 
the length of the string. The other has 18 strings, 
and seems to be a harp formed of similar materials; 
but the distribution of the parts is different, and the 
lower strings are united to the base, not to the sounding 
board. Both are represented as being played in the 
same manner, and by men in the same position. After’ 
describing the ornamental parts, Mr Bruce affirms, that 
«it would be even now impossible either to construct 
or finish a harp of any form with more taste and ele« 
gance,” However, while preparing to make further 
researches, he could not prevail on his conductors toe 
wait any longer in the catacombs; “ with great cla« 
mour and marks of discontent, they dashed their torches 
against the largest harp, and made the best of their way 
out of the cave, leaving me and my people in the dark; 
and all the way they went, they made dreadful denun~ 
ciations of tragical events that were to follow their de- 
parture.” It is to be inferred from the figures, that 
each harp is above six feet high. The purport of Mr 
Bruce’s description, which is much more copious than 
quoted here, has been strangely misunderstood, though 
it must be admitted that this was partly owing to his own 
imperfect communications to Dr Burney. Whence it 
has been asked by Mr Jones, “ Whether the Theban 
harp originated in a phantasm?” and even Mr Browne, 
the African traveller, says, while visiting the catacombs 
of Thebes, “I particularly observed the two harpers 
described by Bruce, but his engraved figures seem to be 
frommemory.” We cannot entirely solve these difficul- 
ties; but had those who have spoke most positively on 
the subject, referred to the first volume o Mr Bruce’s 
Travels, instead of Dr Burney’s History of Music, they 
would have obtained more distinct ideas of it. How- 
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ition of the French, the se- 
of the kings of Thebes were again visited ; 

M. Denon acquaints us, that in a “ fourth cham. 
, there is a figure clothed in white, playing on a 
with eleven strings: the sculptured with orna- 

‘ments of the same tint, and consisting of the same wood 
‘as ours are now made” On recurring to Plate CXX XV. 
‘of the large edition ‘published by the French govern- 
‘ment, we observe two figures playing on harps, one 
represented with 27 strings, the other with 33; and 
also a third, apparently in miniature, touching a harp 
with only 9. ‘The first of these is a n standing, 
‘clothed in a robe tucked up between legs; the se- 
sas a naked woman on her knees. rps are 

and, instead of being triangular, the upright is bent in- 
‘toa curve along with the base. Neither of them bears 
‘any resemblance to the first or triangular 13-stringed 

of Mr Bruce, but his second is formed after the 
same fashion. From all this it is to be inferred, that the 
harps re ted by Denon were seen in a chamber 
different from that visited by Bruce, and most probably 
‘the same remark will apply to what is said by Mr Browne. 
‘We can scarcely suppose it possible that there could be 
‘soirreconcileable an error as to mistake a naked woman 
‘sitting on her knees for a man standing, and clothed 
after a particular manner. Farther, it is likely that 
Denon was in more 'sepulehral chambers than one, or 
in different recesses of the same apartments: and it 
has never been said that these paintings were confined 
to a single excavation only. The harp, therefore, 

' «was an instrument evidently brought to a degree of 
ection among the Egyptians, while Greece was yet 

in its infancy. 
- In order to facilitate the understanding of illustrations 
which may be given of the more ancient construction 
of the harp, we shall briefly describe its present struc- 
ture and compass. This instrument is now, as it has 
always been, of a triangular shape; and the gradual 
elongation of the strings also produces their general ar- 

ment in a corresponding triangular outline. One 
side of the triangle is formed into a large expanding 
sounding-board, on the construction of which much of 
the intonation depends. The whole — are united 
to it. A base whereon the harp rests solidly is formed 
at the lower angle; and here are placed several pedals, 
which, by an ingenious mechanism, produce flats and 
sharps. It is commonly, but not always strung, 
with 35 strings, the lowest equivalent to double A or 

—_— 

ditevdasing the awe 

of the piano forte, and the highest note equi- 

= t 

ae 
__— valent to double G or of the same. instru- | - wi 

ent; thus the compass, which is arbitrary, is consider- 
able. However, most of the modern harps have seven 
ak strings of the ba8s, to increase it still farther, 

which, in our opinion, is a very questionable ex o 
rendering the total number a on ned is yo 
augmented by the operation of the s. ese are 
iivall saved tl number, and are designed according to 
the ‘effect they produce: the E pedal changes E flat, in 
which the harp is now invariably tuned, into E natural; 
the F pedal chariges F natural into F , and the G 

e G natural into G sharp. In some in- 
struments, the change by simple is to the ex- 
tent of a semitone ; in others of the latest construction, 

t workmanship, ornamented with sphinxes; | 
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by increasing the ‘on the pedal, the strings af- 
fected by it are. sharpened another: semitone 
notes are thus obtained from a single string. The ac- 
pea ebyar wer wr hentperadienrwor y “cayy an by 

; four being appropriated for the f and three for the left, All the strings are of catgut, 
except seven or eight of the lowest, which consist 
silk covered with silver wire, as the lowest strings A 
the violin and violoncello. In the harp the C’s are co- 
loured red, and every F is blue, in order that they may 
be more readily distinguished by the ‘ormer: the 
others are of the ordinary yellowish white of 
The whole instrument of the largest size is nearly six 
feet high, and in Britain costs 100 guineas, 
The name of the harp is said to be of Saxon origin ; 

and we can probably trace it to the tenth century; for 
the author of the life of St Dunstan, who is supposed to 
have been a cotemporary, observes, “ Sumpsit secum 
eX more citharam suam, quam lingua hearpam 
vocamus.” (Acta Sanctorum, tom. iv. $50.) Ve- 
nantius Fortunatus, a continental author of the seventh 
century, uses this expression, ‘“ Plaudat tibi, Barbarus 
harpa ;” which has been conjectured to apply to Bri- 
seco ag is called Telyn in Welsh, and Clarsach 
in 
We can scarcely ascertain, at the present day, under 

what form this instrument first ap in \ these 
kingdoms; but it was undoubtedly well known in 
Wales and Ireland. Nor were the English and Scotch 
strangers to it; though its music was less cultivated 
among them, An ancient Irish harp which has had 28 
strings, and is 32 inches high, is reported to have be- 
longed to a certain king, Brian Boromh, who was killed 
in battle in the year 1014. His son having retired to 
Rome, presented his father’s and crown to the Pope, 
on purpose to obtain absolution for a murder he had com- 
mitted; —— remained in the Vatican until the =f 
was sent by the reigning Pope to King Henry VIII. an 
after passing through the hands of wn bn wraan, it was, 
in 1732, deposited in the library of Trinity College, Dub- 
lin. That such an instrument was actually at in 
the time of Adrian IV. between 1154 to 1159, seems 
established from record; but the presumption of this 
particular harp remounting to so very ancient a period 
of Irish history as 1014, rests only on a very slight foun- 
dation. Two harps of considerable antiqui ve late- 
ly been seen in Scotland ; one of which, i size, appear- 
ance, and structure, narrowly resembles the Irish 
Both are ved in the family of Robertson of Lude; 
and the history of the oldest can be traced to about the 

1460. It is 38 inches and a ‘half in height, and 
as had 80 pins, originally of brass, with as many cor- 

responding string holes, all neatly ornamented. The 
other is ascertained to have belonged to Queen Mary, 
and is altogether of a more modern fashion and smaller 
dimensions. It is $1 inches high; the sounding board 
is only 11 inches and a half broad at the base, whereas that 
of the former is 16; and there have been 28 strings, the 
shortest two inches and a half long, while the second 
and third ef the Caledonian have not exceeded two 
inches. The longest string of the latter is only 21 
inches and a half in length ; that of Queen Mary's 24. 
It is said that Mary having carried this instrument 
along with her in an excursion to the Highlands, in the 
year 1563, presented it to a lady who was married into 
the family of Lude. It was formerly ornamented with 
the Queen's portrait, and the Scotish arms executed in 
gold, of which’ and other jewels it was despoiled during 
the rebellion of 1745. 

None of the harps we have named exhibit pedals, 

rc 
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which are‘reported to have been invented by M. Simon 
at Brussels, between 1750 and 1760. The principal 
object of the pedals is to diminish the number of 

strings; for although the most grateful music certainly 
does not consist in the greatest variety of notes, a con~ 

siderable range becomes necessary to adapt an instru- 
ment to all compositions. Probably the strings of the 
harp were originally very few ; indeed, in this respect 
its structure is altogether arbitrary; and the number 
has been different at different eras and in different coun- 
tries, as is proved by the examples already given. In 
France, a harp is spoken of in the 14th century with 25 
strings: in England, one of the same century, or per- 
haps earlier, is represented with only 14, and one of 
the 16th is described to have had 33. It will be observed, 
that we have hitherto spoken of the strings of a harp 
with a single row: and they have even been greatly 
augmented beyond these numbers ; but some ingenious 
mechanics have adopted a second or third row, for the 
purpose of multiplying the notes. Galileo, in a work 
written about the year 1582, speaks of harps with 54, 
56, or 60 strings used in Ireland, from which island 
the harp of Italy was introduced ; and having obtained 
one from an Irish gentleman with two rows of strings, 
consisting in all of 58, he found they were disposed 
in the same manner as a harp of the same construction 
introduced a few years previously into his native coun- 
try. Mersenne represents a harp with 75 strings, arran- 
ged in three rows. The Welsh are said to have had one 
similar ; and the number has sometimes been increased 
to 100. The introduction of pedals, however, has su« 
perseded the necessity of such a variety of single notes. 

The harp was generally strung with brass or steel 
wire. The Western Islanders or Highlanders of Scot- 
land had a particular kind of harp strung with the 
tendons of animals; and the Welsh sometimes used 
horse hair. We are quite uncertain regarding the real 
compass of the most ancient harps, or the manner in 
which they were tuned. 

Diodorus Siculus says, that the instruments used by 
the Gallic bards resembled lyres; but it is doubtful 
whether or not this was the harp, and there is very little 
certainty regarding its origin in these islands. Its most 
ancient appearance is of very rude and imperfect 
form, though considerably diversified ; but the strings 
seem invariably to be very few. Performers too are 
frequently represented as holding it in one hand while 
they are playing with the other. Mr Ledwich con- 
ceives it was introduced into Ireland in the fourth 
or fifth century, from the close connection of the Irish 
«* with the Saxons and other rovers from the Baltic 
shores, who conjunctly ravaged the coasts of Gaul and 
Britain in those ages.” In Scotland it appears sculp- 
tured on a very ancient monument near the church 
of Nig in Ross-shire, engraved by Mr Cordiner; and an- 
cient sculptures or drawings of it are to be seen in 
England, though frequently with a reference to religi- 
ous matters. Probably the harp was not used in Scot- 
land to any extent, though it was known to individuals ; 
and, subsequent to the date of the instruments before 
alluded to, there is recorded, in a curious account of an 
insurrection in 1594, a prophec regarding the Earl 
of Argyle’s =p being heard in the district of Buchan. 
In Ireland and Wales, the case was different ; for 
the harp seems to have been carefully and extensively 
cultivated ; at least in as far as the rudeness of the 
people would admit. Giraldus Cambrensis bears the 
most unequivocal testimony to their powers, and the 
quality of their music; affirming, that the Irish were 
incomparably the most skilful of any nation in mu- 

HARP. 

_ With those best known to us, they are found the more 

sic, and not of that dull and languid description -to 
which the inhabitants of Britain were accustomed, but 
what required much rapidity in execution. Probably 
their abilities greatly declined ; for we afterwards find 
it observed, that Crusus was to be considered as almost 
the only harper about 1584. In Wales still 
attention was paid to the instrument, and Giraldus is 
alike lavish of his praises on the performers. There 
was even a triennial congress, whither all the most dis« 
tinguished musicians repaired to compete in skill ; and 
there is still preserved a small silver about six, 
inches and a half high, which was confe on the vice 
tor. The privilege of bestowing this badge seems to 
have been vested in the family of Mostyn. The con« 
gress was held by royal authority at some of the royal re« 
sidences in Wales; and, besides others, we read of a man- 
date issued by Henry VIII. in 1523, for the purpose of 
instituting order and government among the professors 
of and music, and re; ing their art and 
fession according to the old statute of Gryffyd ab Cynan, 
Prince of Aberfiraw. Another was assembled by order 
of Queen Elizabeth in 1568 at Caerwys, where degrees 
were to be bestowed according to merit ; but those 
not qualified were enjoined to betake themselves 
to some honest livelihood and profession, under pain of 
being apprehended and punished as vagabonds. At that 
time 55 degrees were conferred, 17 for vocal, and 38 
for ePaper rem er At length the institu< 
tion fell into disrepute, and the harp seems to have 
become obsolete; for a traveller in Wales between 
1780 and 1790 observes, that the only harp he heard 
in all the country was at Conway. An attempt was 
lately made to revive the Eistedfodd, as it was called, 
after several considerable intervals of repose ; and at a 
meeting, one of the last that was held, 12 minstrels at- 
tended, (Gent. Mag. vol. lxii. p. 96.) And, we believe, 
a similar congress was unsuccessfully attempted in Tres 
land during the year 1785, where only indifferent per- 
formers appeared. The art of playing upon the nM & 
however, is at present considered an elegant accomplist 
ment, partieularly in youthful females ; and it has gained 
much ground in Britain within these 20 years. At pre- 
sent it is sometimes to be heard at public concerts ; and 
we have understood, that the combination of a number of 
harps has Jately been introduced into an orchestra in 
Paris. The harp, however, can never be more than a 
chamber instrument: it labours under many defects, 
notwithstanding all the modern mechanical improve- 
ments which it has received ; whence we may reason- 
ably infer, that the excellencies of the ancient Welsh 
and Irish music, as performed upon that instrument, 
are highly exaggerated. Complicated music does not 
belong to an uncivilized people. Their tunes are but 
a kind of whining chant; and the further we ascend 

inharmonious. Yet enthusiasm can figure any thing, 
as at this day we see savages dance in extacy to beat- 
ing on a wooden drum. The minstrels too, who 
in modern times have been regarded with admiration, 
and who held a prominent part in the musical perform- 
ances of old, were nothing but a worthless vagrant 
race, generally proscribed as yagabonds. See Galilee 
Opere, tom. iil. ; Mersennus Harmonicorum, p. 68; Gi- 
raldus Cambrensis, cap. 12; Denon Voyages, tom. i. p. 
237, tom. ii, planche 135; Bruce’s Travels, vol. i. p. 
133; Carter’s Specimens of Sculpture and Painting, vol. 
ii. p..11, 16, 42, 43; Cordiner’s Antiquities of Scotland, 
plate 1; Walker's Memoir of the Irish Bards; Jones’ 
Relics of the Welsh Bards ; Gunn’s Historical Enqui- 
ry; Evans’ Tour in North Wales; Pennant’s Tour in 
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Wales; Strutt's Manners of the People of England, vol. ty of expressing new opinions on a new ‘i, p. 50, plate 17, 19; Stratt’s Dress and Habits of the which lan i i ini Bali ish, vol. i, plate 57; and Aouan Harp. © tu Ta iver’ i wean toda 
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subject, in Harris, 

: c its own na- James, 

ture, may have given rise to some faults in the theoree =" 

HARQUEBUSS. See Gunmakine. 
HARRIS, James, one of the most celebrated philo- 

logists of modern times, was born at Salisbury on the 
20th of July, 1709. His father was a gentleman of 
i fortune of the same name, and his mother 
sister to the Earl of Shaftesbury, author of the Cha- 
racteristics. He was educated in early life under Mr 
Hele at the grammar school of his native city. At the 
age of 16 he was removed to Oxford, where he passed 

usual number of years as a gentleman commoner 
of Wadham college, and was then entered at Lincoln’s 
Inn for the purpose of studying law as a part of liberal 
education. wou in his 24th year, succeeded, by 
the death of his father, to his patrimonial property, he 
followed more completely’ his own inclinations, by de- 
voting himself to the study of Grecian and Roman lite- 
rature. He studied profoundly the philosophical wri- 
tings of the ancients, and acquired a great partiality for 
the philosophy of Aristotle. His studies. were Saas. 
ed in his house at Salisbury, where his habit was to 
rise very early for the purpose of prosecuting them in 
quiet, and to mingle occasionally through the day with 

society of that city. He also officiated with great 
credit as a magistrate for the county of Wilts. 

His first work, which appeared in 1744, was a vo- 
lume containing three treatises ; the first on art, the se- 
cond on music, painting, and poetry, and the third on 
happiness, which contained some sound moral obser- 
vations, and were adorned with elegant literature. In 
1745 he married Miss Clarke, daughter of John Clarke, 
Esq. of Sandford in Somersetshire, by whom he had five 
children. Two of these died young ; but two daugh- 
ters and his son, now Lord Malmesbury, survived him. 

Persevering in his favourite studies, he published, 
in 1751, his Hermes, or Inquiry concerning Universal 
Grammar—a subject to which his attention had been 

icularly directed by the Minerva of Sanctius. The 
lermes was received with great applause, and placed 

the author in the highest rank of philosophical I. 
_ marians: But the credit which that work derived from 

having remained so long unchallenged, was at last sha- 
ken by the severe animadversions on it, which were pub- 
lished by Mr Horne Tooke in his celebrated Diversions 
of Purley. ‘This author has convicted Mr Harris of some 
incongruities ; and has, in his turn, laid the world under 
deep obligations by furnishing valuable materials for 
the correction and improvement of dialectic science: 
(See our article Grammar, passim.) How Mr Harris 
would have felt had he lived to see himself so contume- 
liously treated as he is in the work now mentioned, is 
a question of personal patience, and neither justice nor 
good nature would delight in seeing any man of worth 
subjected to such a trial. But now that both of these 
aiiihioes are out of the reach of each others opposition, 
as well as ‘the partiality of their ive friends, 
neither of them appears sufficiently perfect to be adopt- 
ed as a guide, and both are too respectable to be treat- 
ed-with contempt. Mr Harris had the undoubted me- 
rit of delighting such of his cotemporaries as took an 
interest in the roe Sh Although, when the import of 
the words in which his theories are expressed is severe- 
ly scrutinized, we find them sometimes inconsistent ; 
-candour will still endeavour to appreciate the truths 
which they imperfectly express, and will not fail to 
find out, in the most unmeaning phrases, some just 
views which the author aimed to unfold. The difficul- 

tic dissertations of Mr Harris ; but it is no small praise, 
that his errors required the acuteness of Mr Tooke to 
discover them, and it must be acknowledged, that the 
latter has not done justice to his merit. The works of 
these two authors may be profitably employed for cor« 
recting one another, and extending jointly the limits 
of the science. The views of Mr Harris are on the whole 
pleasing ; and the manner in which are exhibited, 
shews an elegant and scientific mind, His writings are 
not disfigured by wanton satire, expressions of 
antipathy, or querulous moroseness, ical turns of 
phrase, or an inclination to sport with the feelings of one 
part of his readers, and carry off by force the admiration 
of others. Trusting to the interesting nature of his sub- 
ject, he does not go in quest of spurious sources of 
animation. After bestowing much on the investi- 
gation of his subject, he presents his readers in ar 
ful manner with the best views which he is able to form. 
He cherishes throughout a spirit of philosophical inqui- 
ry, free from any character of extravagance, and possess« 
ed of an admirable tendency to generate a placid satis« 
faction, and a chaste consistency of feeling. 

From the time of his marriage till the year 1760, Mr 
Harris lived entirely in Salisbury during winter, and te« 
tired in the summer to his country house at Durford, in 
the neighbourhood of that city. Besides attending to the 
pursuits of literature and the duties of a magi , he 
devoted an adequate proportion of his time to the sacred 
task of superintending the intellectual and moral educa- 
tion of his children; and he zealously promoted a refined 
taste in music and other elegant pursuits in the circle of 
society in which he lived. 

In 1761, he was elected member of parliament for 
the burgh of Christchurch, which seat he retained till his 
death. In the following year, he was made one of the 
lords of the admiralty ; and in two years after a lord of 
the treasury. In 1765, he went out of office with the 
ministry with which he was connected. In 1774, how- 
ever, he was, much to his gratification, appointed secte~ 
wie comptroller to the Queen. é 

uring ms sa leisure which gs duties of pub- 
lic life allowed him, he prosecuted, wi t regularity, 
his literary labours. In 1774, he ublished his Ph i. 
cal Arrangements, a work in which he displayed all his 
former admiration of the Peripatetic logic, and combated 
the doctrines of chance and materialism, animated by 2 
zealous regard for the happiness of mankind,—an object 
of which, many who have the opposite side of 
these questions, have betrayed an unfeeling n 
the syle and manner in which they have p their 

opinions. ; y : 
In1780, the same year in which he died, he printed for 

the use of his circle of private friends a work, which was 
published immediately after his death, entitled Philologi 
cal Inquiries, containing a popular summary of the con- 
clusions to which the phi cal Leper yos the 
ancients conducted them, accompanied pleasing il- 

lustrations and examples. It contains also some affection- 
ate expressions of attachment to his friends, and, 

on the whole, furnishes a good example of talents retain- 

ing at a very advanced age their former vigour, as well . 
as of candour and benevolence continuing undiminished. 
His health, however, was now much im , and he 

died on the 22d of yor hi m ade oe of 
his age, beloved and ry all who knew 
He private character ap to have been thoroughly 

amiable, With a mind well disciplined to severethought, 
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he united an unrestrained freedom and cheerfulness of 

character, which inclined him to take a ready part in 

all the subordinate interests and common amusements 

of life. He exhibited on all occasions a temper the most 

humane, gentle, and forgiving. Asa critic, he was can- 

did and indulgent ; and, with a sagacity which enabled 

him to discern deformities, he had a sense of justice and 

of gratitude which made him chiefly delight in acknow- 

ledging literary beauties. Those who dispute the accu~ 

racy of some of his conclusions, would do well to copy 

the tender solicitude which he expressed for the general 

interests of his species, and the delicacy with which he 

communicated to the world the fruits of his researches. 

His son Lord Malmesbury, published an edition of 
his works in two quarto volumes, to which he prefixes 

a brief account of his life. He seems to value his fa- 

ther’s memory, chiefly for the steady resistance which 

he made to those opinions on general subjects which 

have prevailed in modern France, and which, from their 

11 of the Vths, viz. on C, G, D, A, E, 
B, XF, XC; and on F, pB, and VE aan ones nP491m = 3901.616842+477f4.341m 
each of the value... s..-+45 

And the wolf fifth on KG, 66 6 cele ce ee oe et ee ee 382.383162 4 7f+ 30m 

Make 7 octaves,each ...-eeeeeee+ G6125412f453m = 4284.00000E484f4371m 
¢ ‘ == 

8 of the IIIds, viz. on C, G, D, A, as t 

and E; and on F, pB, and bE each, 194.77762544f417m = 1558.2209654-32f4136m 

And 4 wolf IIIds, viz. on B, KF, XC, 5 lod %G, prc Ray “ ee | 222.44476244f419m = 889.779042-+16f+4 76m 

Make 4 octaves,each.......- oy . 6125412f453m = 2448.000005 4+48f4212m 

9 of the 3ds, viz. on A, E, B, KF, XC, ; ew ; 
and %G-; and on D, G, and C, each  199-92268-4+3F418 m = 1489.904122-+27f- 117m; 

And 8 wolf 3ds, viz. on F, )B, and pE, 
each .). « 

Make $ octaves, each... 2.2 eee eee 

- The fourths, minor sixths, and major sixths, comple- 
ments to the above Vths, IIIds, and 3ds, will be each of 
them as much tempered sharp as these ate temper- 
ed flat respectively. It appears from the preface to 
the first edition of Dr Smith’s Harmonics, that Mr 
Harrison adjusted frets on the finger-board of a base 
viol according to this system, and that Mr Harri- 
son declared himself much pleased with the “ ex- 
tremely fine harmony” of its consonances. It is, how-’ 
ever, to be regretted, that Dr Smith did not himself 
hear, and give us his opinion, on the harmony thus ‘pro- 
duced by Mr Harrison, Several years afterwards, Mr 
Maxwell, as he informs us p. 249 of his “ Essay on 
Tune,” did hear and attend to Mr Harrison’s perform- 
ance on his six-stringed viol thus fretted, and Mr Max- 
well by no means approved the harmony thereof. In 
1775 Mr Harrison gave some account of his musical 
scale in his work on chronometers. _(¢) 
HARROW. See Acricuttune, vol. i. chap. vi. sect. ii. 
HARROW on rue Hurt, is a village of England in 

Middlesex. The hill on which it stands is the highest 
ground in the county, and has an insulated appearance, 
being visible from great distances almost in every di- 
rection. This village is celebrated for its free school, 
which is now universally allowed to be one of the best 
seminaries in the kingdom. It was founded in 1592 
by John Lyon, a wealthy yeoman of Preston in this 
parish, He allotted £20 for two exhibitions to Caius 
College, Cambridge, and two to Oxford. This sum, 
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harsh collision with previously existing ‘systems, and, 
as he thinks, from their intrinsic repugnance to the in- _ 
terests of society, gave rise to that political discord, and 
those consequent ravages of war, with which Europe . 
has in our age been visited. (H. D.) 
HARRIS. See InveRNESSHIRE. 
HARRISON. See Horotoey and Loneitune. 
HARRISON’S TremperaMENT of the musical scale, 

The late Mr John Harrison, who laboured so succes- 
fully in improving chronometers, about the year 1748, 
conceived the idea of a tempered system of inter. 
vals, in which the interval of the major third should 
bear the same proportion to the octave as the diameter 
of a circle to its cireumference. On reference to Mr 
Farey’s corollaries regarding regularly tempered dou- 
zeaves in the Philosophical Magazine, vol, xxxvi. page 
374, the temperaments and wolves of this system may 
easily be calculated, and these applied to the respective 
intervals will stand as follows, viz. - 

396.69588E-+4 9f-- 42m 

1836.000005 +. 36f4 159m 

however, has been doubled. The number of scholars 
at Harrow school is generally about 150. The rent of 
Mr Lyon’s estates amounted lately to £669, which is 
disbursed in paying the salaries of the masters, the ex- 
hibitions already mentioned, in educating poor children, 
relieving decayed house-keepers, repairing roads, Kc. 
The church of Harrow, which contains several sepul- 
chral monuments, is partly of ancient architecture. 
The lower part of the tower, and the columns between 
the nave and aisles, are supposed to have been built by 
Lafranc in the time of King William I. 

The view from Harrow is very fine. Towards the 
east it is terminated by the metropolis ; to the south by 
the Surrey hills; to the north is a view of Harrow 
Weald, with the village of Stanmore and Bentley ELA 
the seat of the Marquis of Abercorn ; and to the south- 
west is seen Windsor Castle, with a considerable part 
of Berkshire and Buckinghamshire. On the top of 
the hill is a well of excellent spring water, which is ne- 
ver dry even in the hottest summers, In 1811 the 
number of houses in the town, including the hamlets 
of Roxeth and Sudbury, was 283, and the population 
1689. See Lyson’s Environs of London, 4to. vol. ii. 
HARROWGATE is the name of a celebrated wa- 

tering place in England, in the West Riding of York- 
shire. It is situated in the forest of Knaresborough, 
about three miles south-west of the town of Knares- 
borough. The village is divided into High and Low 
Harrowgate, and consists principally of the inns and 
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¢ lodging houses for the accommodation of the numerous 

invalids who flock hither from every part of the united 
kingdom, Before the mineral springs were discovered, 
arrowgate was a Pope ry See and it was not 

ill 1687 that the first inn, called the Queen’s Head, 
was erected. Before the, year 1700, there were three 
good inns in the village, and it now contains eight spa~ 

s inns, viz.. the Grandby, the Dragon, the fi Saat eee eee heey 
ei rown, the Wh 

Tavern, at High Harrowgate ; and 
ite Hart, the Crescent, and the 

Bell, at Low Harrowgate ; beside numerous lodging 
houses for those who wish for a more retired life. The 
Crown Inn at Lower Harrowgate, is a long row 
of plain buildings. _ The public hall or promenade is a 
large and elegant apartment with an organ at one end. 
The Crescent is situated behind the Crown Inn in a 
less public situation, 

The chalybeate springs, which are two in number, 
are both at High Harrowgate. The oldest of these, 
called the Old was discovered by Captain Slings- 
by in 1571, and is situated opposite the Granby Inn. 
It was covered in 1786 with an elegant dome, erected 
at the expence of Lord Loughborough, who also laid 
out an extensive plantation on his property here, which 
affords an agreeable shade to a walk eight feet. broad, 
and two miles long. The other chalybeate spring is 
about half'a mile west of the Old Spa, and is called 
the Tewit well, from the birds called tewits which fre- 
quent it. yxy 0 

The sulphureous springs, which are two in number, 
are situated at Lower Harrowgate, and ‘are inclosed 
with stone buildings, one of which, near the Crown 
Inn, is a temple of the Tuscan order, 24 feet in diame- 
ter, consisting of a cupola supported by 12 columns. 
The water of this spring is extremely offensive to the 
smell and the taste. When taken in small quantities, 
it is an excellent alterative ; but when copiously drunk, 
it is strongly purgative, and has been found very effi- 
cacious in cutaneous diseases and scrophula, in destroy- 
ing worms, in removing chronic obstructions, and in 

disorders of the stomach. The second sulphureous 
ing was discovered in the gardens of the Crescent in 

1783., It is of an Perliy’ ot quality between the 
chalybeate and sulphureous waters. 

; The buildings at Harrowgate are rapidly increasing 
every year. It now contains more than 1500 inhabitants. 
See Beauties of England and Wales, vol. xvi. p. 652. 
HARTFORD is a town of the United States of Ame- 

rica, in the state of Connecticut, and the capital of the 
county of the same name. It is situated in a pleasant 
and fertile country, on the west bank of Connecticut 
river, about 50 miles north-west from its mouth. The 
town consists chiefly of a single street parallel with the 
river, and about 60 rods from it. Nearly one half of 
the houses are of brick, and many of are three 
stories high, and well built. The principal public 
buildings are a handsome state house, two congrega- 
tional churches, one of which is of brick, and is among 
the most elegant in New England, one Episcopalian, 
one Baptist bom and a ent, which was incorpora- 
ted in 1792. A woollen manufactory has been esta- 
blished at Hartford. The number of houses is about 
600. The population of the town in 1800 was 5347, 
in 1810, 6003, and that of the city in 1810 was 3995. 
See Morse’s Geography. 

- HARTLEPOOL, a town of England, in the county 
of Durham, is situated on a promontory nearly encir- 
cled with the German Ocean, which forms a capacious 
‘bay on the south side of the town. It is built on 

’ , 4 . 
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the western of a hill, and consists of a princi. Hardepool, 
pal street, a street, and several cross streets. The '#rtey: 
chief buildings are a chapel of irregular structure, a ~~Y—~ 
town hall, a free school, and a custom house. The 
town is surrounded with ancient fortifications, which 
are described at great length by Hutchinson in his His. 
tory of Durham. Hartlepool is much frequented in the 
summer months for bathing, but at other seasons it is 
inhabited A sam by the fishermen. Within a few 
ards of the Watergate, a chalybeate spring has lately 

discovered, It is envied the sea at low wa- 
ter. About five miles north of town are the sin- 
gular rocks called the Blackhalls: (See Dunia, vol. 
vii. p. 205.) A life boat has lately been established 
here by subscription. On the moor near the town ate 
two batteries mounted with cannon, beside an ih- 
trenchment. In 1811 the township contained 242 hou- 
ses, and 1047 inhabitants. See Hutchinson’s Hist 
of Durham, and the Beauties of England and Wales, 
vol. v. p. 119. 
prety to or was born on the 30th of Au- 

gust 1705. He was son of a respectable clergy- 
man, vicar of Armley, in the county of York, whale 
he died, leaving behind him eight children. The sub- 
ject of this article was brought up by a Mrs Brooks- 
bank, who lived near Halifax. He received the first 
rudiments of his education at a private school, and his 
academical education at Cambridge. He was admitted 
at Jesus College at the age of fifteen years, and was 
afterwards elected a fellow of that society, and took the 
degree of M. A. He was originally designed for the 
church, and proceeded for some time in his thoughts 
and studies towards that object ; but he was restrained 
by some scruples, which made him reluctant to sub- 
scribe the thirty-nine articles: He continued, never- 
theless, a member of the church of England, conform- 
ing to its public worship. This he did upon the prin- 
ciple, that the church of England maintains, in sub- 
stance, the practical doctrines of Christianity, and that 
it was not incumbent to separate himself from its com- 
munion on account of some articles, which he regarded 
as speculative and abstruse. Having, it would a’ “ 
from conscientious scruples, relinquished the profession 
of his first choice, he applied his talents to the medical 
profession, in which he arrived at considerable. emi- 
nence for skill and industry, but still more for philan« 
thropy. He exercised the healing art with equal at- 
tention and fidelity to the and the rich. He visit- 
ed the humblest recesses of poverty and sickness, He 
was not unmindful, that bodily sickness renders the 
mind more impressible with moral and religious truths, 
and embraced opportunities, in the course of his medi- 
cal practice, of exercising mental charities to afflicted 
minds, as well as of employing his knowledge of the 
healing art to the restoration of bodily health. 
He was industrious in acquiring all collateral branches 

of knowledge, and lived in personal intimacy with the 
learned men of his age. Dr Law, Dr Butler, Dr War- 
burton, afterwards Bishops of Carlisle, Durham, and 
Gloucester, and Dr Jortin, were his intimate friends. 
He was much attached to Dr Hoadley, Bishop of Win- 
chester, whose opinions on religion and politics seem to 
have been very similar to his own. Dr Hales, and Dr 
Smith, master of Trinity College in Cambridge, with 
other members of the Royal Society, were his compa- 
nions in the sciences of optics, other branches of 
natural philosophy. Mr Hawkins Browne, the author 
of an elegant Latin , De Animi Immortalitate, and 

Dr Young, the moral poet, stood high in his esteem. 
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the inventor of a oR sevens wri- 
ting, was much-respected by him for and accu- eo nati dguient in philology Mr Hooke, the Roman 

historian and disciple of the Newtonian chronology, 

was amongst his literary intimates. The celebrated 
poet Pope was likewise admired by him as a man of 
genius, and a true poet ; yet he regarded the celebrat- 
ed Essay on Man as tending to insinuate, that the di- 

vine revelation of the Christian religion was superflu- 
ous, in a case where human philosophy was adequate. 

He suspected the secret influence of Lord Bolingbroke, 

as guiding the poetical pen of his unsuspecting friend, to 
deck out in borrowed plumes the plagiarisms of modern 
ethics from Christian doctrines. From his earliest youth 
he was devoted to the sciences, particularly to logic 
and mathematics, which last he studied under the ce« 

lebrated Professor Saunderson. He published, 1. 4 
View of the present Evidence for and against Stevens's 
‘Medicines as a solvent for the Stone, London 1739, 204 

es 8vo, dedicated to the President and Fellows of 
the Royal College, London. His own case is the 123d 
in the book ; yet he is said, after all, to have died of 
the stone, after having taken above two hundred pounds 
weight of sop and it must be acknowledged, though 
with regret, that that celebrated medicine has no power 
of dissolving stones in the kidneys or bladder. - 2. Dr 
Hartley is said to have written in defence of inocula~ 
tion against Dr~ Warren of St Edmund’s Bury; and 
some letters of his are to be met with in the Phil. Trans. 
3. But his most celebrated work is entitled, Odserva- 
tions on Man, his Frame, his Duty, and his Expecta- 
lions, in two parts; part the first, containing observa- 

tions on the frame of the human body and mind, and 
on their mutual connections and influences ; part the 
second, containing observations on the duty and ex- 

tions of mankind ; London, 1749. The author 
gives the following account of the origin and progress 
of the work, “ About eighteen years ago, I was in- 
formed that the Rev. Mr Gay, then living, asserted the 
possibility of deducing all our intellectual pleasures and 
pains from association. This put me upon considering 
the power of association. Mr Gay published his senti- 
ments on this matter, about the same time, in a disser- 
tation on the fundamental Principle of Virtue, prefixed 
to Mr Archdeacon Law’s translation of ‘Archbishop 
King’s Origin of Evil. From inquiring into the power 
of association, I was led to examine both its conse- 
quences, in respect of morality and religion, and its 
physical cause. By degrees, many disquisitions foreign 
to the doctrine of association, er at least not immedi- 
ately connected with it, intermixed themselves. I have 
here put together all my separate papers on these sub- 
jects, digesting them in such order as they seemed na-~ 
turally to suggest, and adding such things as were ne- 
cessary to make the whole appear more complete and 
systematical.” The author, aware that he had thus laid 
himself open to the charge of having first adopted a 
theory, and afterwards accommodated his observations 
in subserviency to it, adds, that “he did not first form 
a system, and then suit the facts to it ; but was carried 
on by a train of thoughts from one thing to another, 
frequently without any express design, or even any pre- 
vious suspicion of the consequences that might arise ; 
and that this was most remarkably the case in respect 
of the doctrine of Necessity; for I was not at all aware, 
that it followed from that of association, for several years 
after I had begun my inquiries; nor did I admit it at 
last without the greatest reluctance.” 

In regard to the doctrine of necessity, justice to the: 

HARTLEY. 
author requires that his note of ion should be 
here given, viz. ‘‘ that he no where denies practical free« 
will, or that voluntary power over our affections and 
actions, by which we deliberate, suspend, and choose, 
and which makes an essential part of our ideas of virtue 
and vice, reward and punishment.” To the doctrine of 
associations he has added vibrations, and endeavoured 
to establish a connection between these, and to shew 
the general use of these in explaining the nature of sen- 
sations. In the introductory remarks to the second 
part of the’ work, “ On the Duty and Expectations of 
Man,” he says, that * the contemplation of our frame 
and constitution appe: to him, to have a peculiar 
tendency to lessen the difficulties attending natural and 
revealed religion, and to improve their evidences, as 
well as to concur with them in their determination of 
man’s duty and expectations ; with which view he drew 
up the foregoing observations on the frame and con- 
nexion of the body and mind: And in prosecution of 
the same design, he goes on in this part, from this 
foundation, and upon the other phenomena of nature, 
to deduce the truths of natural religion; laying down 
all these as a new foundation whereon to build evi- 
dences for revealed religion, to inquire into the rule of 
life resulting from the frame of our natures, the dic« 
tates of natural religion, and the precepts of Scripture. 
And, lastly, To inquire into the genuine doctrines of 
natural and revealed religion, thus illustrated, con- 
cerning the expectations of mankind here and here- 
after. 

The intentions of the author seett to have been up- 
right and pious, and considerable ingenuity, as well as 
acquaintance with the human frame, are displayed 
throughout the work. Yet few, it is believed, Wil be 
found to assert that his system throws any light on the 
mysterious union of matter and mind, or that his re- 
duction of all the operations of the human mind to as« 
sociation of ideas, has tended in any de, to simplify 
the subject. “ The philosophy of mind (observes 
fessor Stewart) has its alchemists ; men, whose studies 
are directed to the pursuit of one single principle; mto 
which the whole science may be resolved; and they 
flatter themselves with the hope of discovering the’ 
grand secret by which the pure gold of truth may be 
produced at pleasure? Of such metaphysical alche- 
mists, Hartley is clearly entitled to the first place. But 
all the generalizations of his system are yerbal only, 
and it succeeds in bringing all our mental operations 
under the head of associations, only by using the termr 
in such an unprecedented latitude, as to make it com 
prehend all sorts of mental operations, and every kind 
of connection of ideas. Every thing, according to 
Hartley, of which we are conscious, excepting only 
our sensations, may be called ideas; and every kind of 
relation between them he terms an association, so that 
the connexion betwixt twice two and four, is merely 
an association of ideas, and that all mathematical rela- 
tions are of the same denomination. This, it is evi« 
dent, is not a discovery in philosophy, but an innova- 
tion in language.” ( Philosoph. Essays.) tis said that 
he did not expect that his work would meet with any 
general or immediate reception in the philosophical 
world, or even that it would be much read or under- 
stood ; but that at some distant period it would be-« 
come the adopted system of future philosophers. There 
seems no probability of this expectation being realized. 
The prevailing systems of Reid, Stewart, &c. the in- 
ductive philosophy of mind, seems to bid much fairer for 
general adoption, Although. Hartley cannot be recom- 
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as a guide, either in or in reli the other mineral strata of this 

' ea character seems Duoden loomadiganligenmenahtptate chains mone ve ow 
exem) : - 

timent. Music, 
ms. 

social. He was addicted to no vice in any part of his 
life.. The virtuous principles which are instilled in his 
works, were exemplified in his conduct. His person 
was of the middle size, and well proportioned; his 

polite, easy, and graceful, flowing from. benevolence of 
pele, His whole character was eminently marked by 

implicity of manners, and w 
and g coon of his heart shine very evidently 
through his. works, and the conclusion of the work on 
Mann poe he addresses aoa seers ence 
munity, and exposes prevailing vices, does much ho- 
nour to his moral and religious character, and evince 
an affectionate concern for the best interests of his 
country, and of mankind. He died at. Bath on the 
28th of August 1757, at the of fifty-two years. 

e was twice married, and left issue by both mar- 
es, two sons, and a daughter. His eldest son got a 

travelling fellowship, and his younger son was entered at 
Oxford in’ Michaelmas term, 1757.—See a Sketch of the 
Life and Character of Dr Hartley, prefixed to. Notes and 
Additions to the work on Man. “By Herman, A. Pisto- 
rius, rector of Poseritz in the island of Rugen, London 
1791; and Dodsley’s Ann. Register, yol. xviii. 
HARTZ, or Hanz, a tract of mountainous country, 

situated in the kingdom of Hanover. It is about 70 
miles long, and 20 broad. The forests of the Hartz 

GA ied anne becrancie tension Cdaaer. wood. An insect belonging to the order 
‘ra, nearly allied to the Dermestes typographus, has latel 
committed great ravages in these forests. It infests fir 
trees, and in one tree 80,000 larve have been found. 
The principal minerals are lead, copper, silver, zinc, 
iron, green vitriol, blue vitriol, white vitriol, and sul- 
phur.. The silver mines, which are said to have been 
discovered in the year 968, were the first that were \< 
ed in Europe. The annual product of the lead, silver, 
Pa orares mines, is stated at 157,994 dollars. 
The Editor is indebted to Professor Jameson for the fol- 

“lowingaccount of the mineralogy of the Hartz mountains, 
_ This interesting tract of country is composed of pri- 
mitive transition, fleetz and alluvial rocks ; but hitherto 
no volcanic substances have been met with in it. 

A. Primitive Rocks. 

quartz-rock, primitive;flinty slate, primitive clay slate, 
_ and primitive limestone. 

1, Granite. This rock is supposed to form the central 
_ part of the Hartz, and consequently to support all 
VOL. X. PART 1, 

These are granite, primitive greenstone, horn-rock,. 

cumbent strata, intermixtures of the rocks Pits 
observed, and even veins of the granite shoot from 
the massive rock into the superincumbent ones. 
These facts are differently explained by the Nepta- 
nian and Plutonian speculators. The Neptunists 
consider them as illustrative of the ¢ neous 
aeeniantion of the cis rocks ; — the Plutonists view 

em as irrefragab — granite having been 
. projected in a flui form froma. the: interion. of the 
earth amongst ae strata. 

2. Primitive greenstone. This rests immediately 
on the granite, and sometimes beds of it occur in the 

» clay-slate. Like the granite, it is magnetical, al- 
though it contains no disseminated magnetic iron- 
stone or magnetical mm 

8. Horn-rock, (Horn-fels.) Hitherto mineralogists 
have aonerqaaen to this oe It is an intimate 
mixture of spli uartz, com fe! , in 
which sometimes ~ sometimies "io pm medey 

_ neral predominates, It is eccasionally coloured black 
with schorl. It occurs resting upon granite, and 

_frequently intermixed with that rock at the line of 
Junetion. 

4. Quarlz-rock., Itis either splintery, or composed of 
granular conan . rests — upon the gra- 
nite, or occurs in ternating with greenstone or 

: hereaaee on 
5. Primitive fils le. This rock occurs but sparing- 
gin. Won artz, and is ally disposed. in beds, 
_ alternating with horn- and clay-slate. 

6. Primitive clay-slate. This rock forms beds in flinty- 
slate, primitive limestone, and greenstone. 

Metalliferous venigenous formes in primitive clay- 
slate. 

The following principal formations may be distin- 
guished. 

a. The veins of this formation contain principally 
galena or lead glance, native arsenic, red silver 
ore, with much calcareous spar, and a small por- 

ey se cane SoA yan . This formation is almost entirely com: of ga- 
pa “geek of 

red. silver ore, grey copper ore, 

c. In this formation, like the preceding, galena is the 
pavioninning ore, and is associa with a small 
uantity y copper ore, iron pyrites, 

- rites, = stone, brown iron ochre, ex oe] 
ver ore. 

7. Primitive limestone. 
beds, in clay-slate. 

B. Transition Rocks. 

The following rocks of this class are met with in the 
Hartz, via. limestone, greywacke, clay slate, whet slate, 
alum slate, transition flinty, slate, transition trap, and 

1. Limestone: It oceurs-in- beds, often of considerable 
thickness, in greywacke, and transition clay slate. 

2. Greywacke. Greywacke and clay slate are by far 
the. most abundant rocks in-the Harts, It sometimes 
contains glance coal, (blind coal,) and mineral pitch ; 
and occasionally petrifactions of species of the genera 
hysteriolites, and trochites. , , 

3. Clay slate, This.rock is distinctly stratified, and 
4.N 

It occurs but seldom, and in 
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sometimes. occurs in elliptical and globular concre- 
tions, which have a concentric lamellar structure. It 
alternates with greywacke, and both rest on the pri- 
mitive rocks already described. : 
Both acke and clay slate contain very consi- 

derable metalliferous formations. The following are the 
principal ones, 

a. A very thick bed of copper pyrites, iron pyrites, 
galena or lead glance, and brown blende, with 
compact heavy spar, and a very small quantity of 

~ quartz, and calcareous r 
4, Veins of galena or deerb fdkieni of which the fol- 

lowing formations have been ascertained. 
a. Galena, associated with. much calcareous spar, 

and splintery quartz, and small portions of iron 
rites, sparry iron stone, grey copper ore, and 
‘own spar. 

&. Galena, associated with sparry iron stone, cal- 
careous spar, heavy spar and quartz; with a 
minute portion of grey copper ore, brown blende, 
iron pyrites, and copper pyrites. 

y» Galena, with splintery quartz, and a smaller 
ion of calcareous spar, -sparry iron stone, 

iron pyrites, and copper pyrites. _ In the upper 
of the veins, the calcareous spar is sometimes 

dissolved and carried away. The galena, or 
lead glance, is converted into white, black, and 
earthy lead ores; by the decomposition of the _ 
copper and iron pyrites, there are formed varieties 
of ochry brown iron stone, malaehite, azure cop- 
per ore, and copper green, and by,the decompo- 
sition of the sparry iron stone, compact and fi- 
brous brown iron stones, and ores of manganese. 

3. Galena, with much brown blende, splintery 
* quartz, and calcareous spar; and occasionally 

small portions of copper and iron pyrites. 
« Galena, with amethyst, large foliated calcareous 

spar, copper pyrites, and brown blende. 
-¢. Veins of copper ore, which are distributed in the 

following formations. 
«. The principal vein-stone, of the veins of this for- 

mation, is quartz, which occurs in'such quantity 
as occasionally to fill up the veins from side to 
side. It is in granular concretions, which are 
so loosely aggregated, that they can be separated 
by the mere pressure of the finger; hence in 
‘mines in*this formation the quarts is: dug out 
by shovels. This condition of the quartz in 
these veins shews us the possibility of sandstone, 
and even of sand being in many cases original 
chemical formations, and not mechanical depo- 
sites. The ores associated with the quartz are 
copper pyrites, malachite, copper green, copper 
black, tile ore, and brown iron-stone. ere 
sometimes occur imbedded in the lodse-sandy 
quartz, blocks of compact quartz, also portions 
of heavy spar, and small strings of brown spar 
and red iron stone ; and rarely fluor spar. 

8. This formation consists of azure copper ore, and 
copper-green with much fluor spar, and sometimes 
small portions of brown spar, and red iron-stone, 

. Copper pyrites, and splintery quartz, with small: 
portions of c.leareous spar, iron pyrites, and ga- 
lena or lead glance, are minerals of this formation. 

‘d. Veins of iron-stone, of which the following forma- 
tions are known to the miners, 

. 

HART Z. a A Et 
‘os Red hematite; and heavy spars) 6 8 
8. Com: red iron-stone, with much calcareous’ 

oe . ‘ : SPTIM RTS KG thw thd ot ony, 

; Ne iw eet rn 
. Compact, fibrous. , sealy, and ochry irons 

stone, with specular iron ore or iron glance, and. 
uartz, and calcareous spar, Grit-ack Louk 

yb. Dyatoy iron-stone, in the lower part of the veins, 
but brown iron-stone in the upper parts. on 

e. Veins of manganese occur’ but ; and of this 
metal the only formation in the Hartz is that in 
which compact grey manganese ore is associated 
with heavy. o al oe eid ilehane nae 

4, Whet slate. This mineral oceurs in thin beds in the 
c slate. | wa Wert erase si - creo ravldy ona? 

5. Alum slate. It occurs'in beds in eK buh 
6. Transition flinty slate. It occurs in beds in grey 

wacke and clay slate. It passes into clay slate; and 
in the mountains of the Hartz we: find all the:inter- 
— varieties oe Lrg a flinty slate, and — 
w characterised fa slates o” t is worthy of re- 

mark, thaé-thisitiinersipwrlsih aidcscdnngsontierions 
tonian view, must have’ been in’ a’state of fusion, oc= 
curs inclosed in clay’slate, and exhibiting: the grada- 
tion we have just mentioned. © 

7. Transition trap: The'trap rocks; which’are —_ 
stone, and amygdaloid, alternate in beds with grey - 
wacke, eh sg ne te sos — MTS Bee 

8. Transition hyrys trans: \porphyries' _ 
have a asia either of felspar, or horn= 
stone, and occur in beds ‘in grey” wacke, or in mas- 
ses resting upon it. | ae : wae in i a ; 

C.  Flelz Rocks, "9 > 
Tleetz, recks surround the Hartz on every side, and. 

are spread from thence over the hilly parts of Lower. 
Saxony... The following are. the floetz rocks met.with, 
in the Hartz: Old red sand-stone, clay. porphyry, 
alpine lime-stone, older jee lees 
newer. gypsum, and third floetz sandstone. ; BLY 

1, Old red sand-stone, or the first flectz sand-stone. This 
well known rock, the dunstone of English minéralo- 
gists, oceurs in considerable abundance, and in this’ 
country contains beds'of coal. 

2, Clay-stone porphyry: This rock oeeurs in beds 
which alternate with the red sand-stone. The’beds’ 
vary in thickness’from’a few inches to fathoms. 
It passes into the bounding sandstone, a fact illus’ 
trative of the eotemporaneous formation of the two 
rocks. * A “ 

3, Alpine lime-stone, or first fletz lime-stone This lime- 
wat occurs in perl alan abundance, and gene- 
rally rests on the red sand-stone/ : “ey 

4. Older gypsum, or first flelz gypsum formation. This’ 
formation, which is cipally composed of foliated” 
granular gypsum, and compact gypsum, also con- 
tains selenite, rounded cotemporaneous portions of 
radiated gypsum, stinkstone, and sometimes fibrous 
gypsum. It rests on'the preceding formation. — 

. Variegated, or second fletz sandstone. This formation, 
which is probably identical with the red ground of 
English mineralogists, rests upon the older gypsum. 

6. Newer gypsum, or second fletz gypsum Jormation. 
The principal rocks in this formation are’ foliated! 
granular, fibrous, and radiated gypsum.” It rests‘on’ 

cr 

* It may be noticed, that German mineralogists mention the occurrence of porphyry and trap rocks in red sand-stone as a new dis- 
covery, although both these facts were stated so early as the year 1800, by Professor Jameson, in his Mineralogical Travels. 
work known to continental writers by the translation of it which appeared in Germany many years ago, ’ oye 

3 a 
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y» the variegated sandstone, and sometimes even alter- 

_ _ nates with it. 
G.Third let sandstone. This sandstone has generally 
‘wa grey or white colour, and contains subordinate beds 
of slate clay, indurated marl, and coal. It appears 
_» to,rest upon the newer gypsum and the variegated 
. sandstone, , 

Loli _D. Alluvial Rocks. 
The rocks of this class. are calc-tuff, loam, clay, 

brown ae eg peaty and rolled masses, of 
y s. 

. The following works may be consulted, as affording 
accurate and-extensive details 'in regard to the natural 
history of the Hartz. 
yi. i mi von innern der gebirge nach beobach= 

gesammlel und, herausgegeben von F. W. H. von 
Trebra. Fol. 1785. 
2. Beobachtungen iiber den Harzgebirge nebst einem 
Profilrisseals ein Beitrag zur mineralogischen naturkunde 
yon, G. S. O. Lazius. 2 vols. Hanover, 1789. 
3, Bemerkungen iiber den Harz von J.C. Friesleben, 
2 vols. Leipzic, 1795. 

~ 4 Hausmanns Norddeutsche Beitrige. 1806. 
x, De la richesse mineral, par A..M. Heron de Ville- 
fosse; 4to. 1816. ; 
» See the article Brocken, vol. iv. p. 753. (r) 
»dHARVEY, Wittman, M.D. the celebrated disco- 

- verer of the circulation of the blood, was born at Folk- 
stone in Kent, on the 1st of April 1578, was educated 
at the school of Canterbury, and sent to Cambridge in 
1598, where he studied six years.as gentleman com- 
moner of Caius College. His medical studies. were 
prosecuted at the university of Padua, where the most 
eminent of his instructors was Fabricius ab Aquapen- 

_ Gente: This anatomist explained to him the structure 
‘of the valves of the veins; a subject which he had 
greatly improved, and which afterwards led Harvey to 
views »unparalleled by any in physiology for their 

uty and»profundity. At Padua he took the degree 
ef M.D. and returned to England in his 24th year. 
At 30che was elected Fellow of the Royal College of 
Physicians of London; and in about a-year after suc- 
ceeded, Dr Wilkinson as physician to Bartholomew’s 
hospital.’ On the 4th of August 1655, he delivered, by 
appointment of the College of Physicians, the Anato- 
mical and Surgical. Lecture of Lumley and Caldwell ; 

- and there is'reason to:believe, that on this occasion he 
ve a modest intimation of his great discoveries ; as 

Dek Acabatiomporinty de Anatomia Universa, dated about 
this time, which contains the outlines of his doctrines. 
Twelve years elapsed before he published them to the 
world, | His fame, in the meantime, gained» ground ; 
andthe: estimation in which he was held by his pro- 
fessional brethren gave it solidity, as well as brilliancy. 

It was in 1628 that he published his:wercilatio Ana~ 
tomica ‘de Cordis et Sanguinis motu, at Frankfort, a 
eentre from which it was most readily diffused through 
Europe, by means of the great book fairs which were 

. amnually held in that city. In no point of view can 
this work be too. es ps a asa specimen of the 
most ingenious and solid speculation, and of aniline 
experimental inquiries, ee in luminous order, 
accompanied with apposite illustrations. It still con- 
tinues unrivalled for importance as an original publica- 
tion. An account of the great doctrines which it esta- 
blishes is given in our article ANaromy (History of;) 
to’which we beg leave to refer. 

. But illustrious ‘as the merit of Harvey was, and re- 
speetably as it was supported by the cordial admiration 
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of his colleagues, his opinions were represented by a 
herd of opponents as precipi innovations ; and the 
inference drawn by the ing multitude was, that the 
author of them could not be a safe medical practitioner, 
His practice as a physician actually fell off, furnish. 
ing a striking proof of the precarious and humbling 
conditions of a medical reputation. The bigotted abet. 
tors of old established systems, after injuring his name 
by whispers and innuendos, attacked him at last by 
controversial writings, and thus put it in his power to 
vindicate the truths which he had discovered, and re- 
fute the Galenian errors which had maintained their 
ground for 
Dr Primrose of Oxford was his first opponent. He 

maintained that the blood was carried ‘to the different 
poms of the body, not by the impulse of the heart, but 
y the power which all the living organs have to at- 

tract the substances fitted for their nourishment. Four 
yearsiafter this, he was attacked by Zmylius Parisanus, 
a physicianvof Venice, with great pomp of words, in a 
barbarous and obscure style of eloquence, in which he 
supported a strange medley :of ancient opinions and 
peculiar original dogmata. Dr Harvey was saved 
the irksome task of replying toa tortuous and con- 
fused’ tissue of unmeaning words, by the zeal of his 
liberal admirer and genuine friend Sir George Ent, a 

. physician of the highest reputation, who, in an Apology 
Jor the Circulation of the Blood, replete with learned 
and acute argument, and enlivened with eloquence and 
wit, completely exposed the futilities of that author. 

In afew years after this he met with a more able 
and liberal minded épponent in Riolan of Paris, who 
had entertained a fanciful doctrine of his own upon the 
motion of the’ blood, which could not stand if Harvey's 
views were established. In answer to Riolan, Harvey 
wrote two treatises called Lrercitationes. Every mo- 
dern anatomist who looks back to these disputes, smiles 
not only at the obstinacy with which the true doctrine 
of the circulation was resisted, but at the gross igno- 
rance betrayed by its opponents, in iculars of ana- 
tomical structure which ‘are now familiar to the young- 
est tiro in the science. Riolan soberly maintained 
that in the adult subject the left auricle of the heart 
was a solid mass, possessing’ no cavity capable of con- 
taining blood. 

Dr Plemp, essor at Louvaine, was another ad- 
versary ; but, finding’that'the experiments with which 
he intended to assail the doctrines of Harvey contribu- 
ted powerfully to their support, he with manly candour 
ranked himself among his converts. 

Harvey, in his first publication, did not acknowl 
any regular continuation or anastomosis betwixt the 
small arteriesand the veins, furnishing a tabular 
for the transmission of the blood, but believed that this 
fluid was first diffused by the terminations of the arte- 
ries among the interstices in the texture of the different 
organs, and was trom these absorbed by the veins ; and 
it was not without apparent reluctance that he was af- 
terwards induced in thie particular to admit the doc- 
trine which is now universally established. 

After the great discovery of Harvey was placed be- 
yond the reach of’ controversy, attempts were made to 
detract from his merit, by showing that it was not ori- 
ginal. Obscure passages and accidental expressions in 
the writings of ancient and modern ‘authors were dis- 
torted by miserable envy, for-the ‘purpose of proving 
that Harvey, now acquitted of heresy, was chargeable 
with plagiarism. (A singular cireumstance oceurred to 
give a temporary triumph to calumny. Harvey, having 

maintained some degree-of intimacy with the Venetian 
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ambassador at the court of London, who had heard and 

admired his lectures, gave him a physiological manu- 
script just before his departure, which the ‘ambassador 
presented to Paulus Sarpius, a learned monk of his own 
country. After the death of this religious person, when 

his manuscripts were explored, a story was circulated 

that the discovery of the circulation belonged to Paulus, 
who had communicated it either to Fabricius or to 
Harvey. 
dited, and a considerable time was required before it 
could be effaced. , 

Harvey, however, was not one of those ill-fated men 
of genius, who are denied all due honour till the enjoy- 
nent of it is put out of their power by death. He was 
caressed at court, and warmly esteemed by his scienti- 
fic brethren. | By what means, or at what period he was 
introduced to royal notice, we are net informed ; but a. 
letter from James I. of England was found among his 
papers, dated 1623, 7, e. 15 years after he had connect- 
ed himself with the London College, from which it ap- 
péars that he had been for some time extraordinary 
physician to the king, and had been actively employed 
about the royal person. Seven years after this, in the 
reign of Charles I. he was promoted to the office of 
physician in ordinary. He was also employed 'to ac- 
company the young Duke of Lennox in his continental 
travels. 

During the civil wars, Harvey accompanied) the, 
king in his different military movements ; and, after the 
battle of Edgehill, retired with the royal family to Ox- 
ford. In three years after this, he was appointed 
warden of Merton college, instead of Nathaniel Brent, 
who had revolted to the Presbyterian cause. 

’ The circulation of the blood was not the only sub- 
ject in which Harvey was eminent. He also made im- 
portant discoveries on the subject of generation ; and, 
at the age of 73, at the pressing request of Sir George 
Ent, published his work entitled, Hwercitationes de ge- 
neratione Animalium, which contained many experi- 
ments on incubation, and the reproductive functions of 
viviparous animals, ingeniously contrived, and exe- 
cuted with much labour. One of his favourite conclu- 
sions was, that impregnation ‘is not accomplished by the 
contact of the semen of the male with the embryo in 
the body of the female, but by a peculiar stimulus’ com- 
municated by it to the vagina, and: by sympathy to the 
other female organs, and which he compared to conta- 
gion for the peculiarity of its effects;—a conclusion 
which he considered as supported by this fact, that a 
single impregnation of a female fow] was sufficient to 
impart a prolific quality to ove not yet formed. 

arvey dissected the body of Thomas Parr, so cele- 
brated for longevity, having lived to the age of 153, 
and his account of the appearances which he found is de- 
livered in his own words in the editions of his works. 

Several letters written by him to men of science are 
also preserved and published, all of which breathe the 
same chaste philosophical spirit ; and the latest of them 
shew that he retained, in extreme old age, the same 
admirable vivacity of intellect for which he was distin- 
guished through life. His Anatomia Universalis, and 
some other writings not intended for, publication, are 
preserved in manuscript in the British museum.» Some 

_ of his manuscripts, however, and most particularly those 
containing his extended views and experiments ‘on ge- 
neration, were, to the great detriment of science, destroy- 
ed by the licentiousness of the Parliamentary troops, 
when they occupied his house in London. 
When Charles I, fled from Oxford, Harvey went to 

London, where he practised but little as a physician, 
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This unfavourable impression was easily cre- - 

- introduced ; and there are two hot and. two cold salt 

HAR 
a great part of his time ina rural retreat at i 
Lambe aa 
“Having now attained to thé. summit of profeséi 

eminence, he received, in 1652, a splendid testimon: 
the esteem entertained for him by the College of Phy- 
sicians. A bust of him was executed by their orders, 
and placed in their hall, accompanied by a. is 
tary inscription. He, in his turn, gave a proof of his 
affection for that learned body, by presenting them with 
Ne RS thee Sl, FEE 

In two years » when Prujean resigned the 
situation of president of the college, Harvey was cho- 
sen his successor ; but; on account of his age and infir- — 
mities, he delicately declined that honourable + 5 
He continued till a very late period of his life vere 
ciate as a lecturer. He attended the meetings’ of the 
college when important business was agi 3 and, in 
the year 1656, he bequeathed to them “his patrimonial 
= . Loaded with various increasing infirmities, 

ied on the 3d of June of the following year, aged 
79, and was buried at Hampstead, where a monument, 
with a figure and suitable epitaph, is erected to his me- 
mory. : . 

The College of Physicians, in 1766, published a beau- 
tiful edition of his works in one large quarto volume, 
to which is prefixed an account of his life by Dr Law- 
rence. Harvey wrote with great perspicuity, and a 
flowing eloquence. His works are not in the slightest 
degree tainted with a spirit of hostility. His contro- — 
versial antagonists, even those who wrote with petu~ 
lance and asperity, are treated by him in temperate and 
civil language. His eandour, cheerfulness, and good 
ness of heart were conspicuous in his whole: life, as 
well.as in his writings, and exhibit a worthy pattern 
for future imitation. (H. al 
HARWICH is a town of land, in the gs « of 

Essex. It is situated at the north-east extremity of the 
county; on a point of land bounded.on the east by the 
sea, and on the north by the estuaries of the Stour and 
the Orwell. The town consists of three principal 
streets, with various lanes branching of in different di-. 
rections. The chief buildings are the chapel, built by 
the Earl of Norfolk about the beginning of the 13 
century ; the townhall, rebuilt about 53 years ago; the 
school-house, and the custom-house. Its market place 
is inclosed, and is neat and clean. | The townis walled 
in, and the streets are paved with a kind of clay from 
a petrifying spring in the neighbourhood, which makes 
itas hard as stone. 5:4 

The inhabitants of Harwich are principally employ- 
ed in ship-building and other maritime ions. 
Several third rates and other large vessels have been 
built here. The harbour, which is independent of the 
bay, is spacious, deep, safe, and convenient ; and a 
light-house has lately erected on.a hill below the 
town for guiding vessels into it. — prt 

The North Sea fishery gives ents to about 
3000 tons of shipping, and 500 sailors belonging te this. 
port. The people too receive much support from the 
Dutch packet boats, which, in time’ of p carry on 
a great intercourse between Harwich and the continent- 
al ports. : muy tet 

uring the bathing season, Harwich is frequented by 
much company, who find. here tolerably geod accom- 
modation. Bathing machines have been for some time 

water baths, with a steam or vai bath, and a large 
bathing place, with a machine for throwing the hot or 
cold water on ahy of the body. The buildings, 
which have commodious dressing rooms, stand in a 

° 



ment, “ eo} i 

jug The following is the population, &c. of the burgh of 
ich for 1811,. op vad bu , irks ahr Jy : 

gE Mee | oles of? be tebe od iat Nuinber of inhabited houses, 564 - 
2 Dh a Ati em Osit eer 5% 5 

te pitas anes AE tueteat oop ot 17 910 
;Uw Caray”. % a? ey abrliiys Sy! ft 72 

' ie Baa is a it +) a % a? * ae i 

hon ieee hair €i.Anatec? eit. Anis ylP tO) 
¥) Females fact f : big rock, recall st 2213 

* — an at an early age, he. was for some time support- 
ed by his maternal uncle ; but upon the death of this 
his only friend, he. was, obliged to support himself by 
_ teaching, ot Up 6 emg after Poh 2m the 
university, in i741, In 174 y procured a 

royal stipend or scholarship, and such was his progress 
an botanical acquirements, that he became a favourite 
‘pupil of Linnaeus ; and was por rise with such an ar- 
‘dour to- examine the botany of distant countries, that 
though affected with a complaint, he résol- 
ved, to examine the natural hi of Palestine..In 
1749, he. read lectures on botany in Stockholm ; and 
having received the offer from the Levant Company of 
a free passage to Smyrna, he set sail on the 7th August, 
_and arrived in that city on the 27th of Nov. 1747. _Du- 
ring the winter, he made an excursion to. Magnesia, and 

» onthe 13th. May, he arrived at Alexandria, and after- 
wards visited Rosetta, and Grand Cairo, In ,March 
1751, he proceeded to Damietta, from which he sailed 
to Jaffa, where he began his, ination of the natu- 
tal history of Palestine. On the 28d May he set sail 
Jor Cyprus, and after visiting Rhodes and Stanchio, he 
returned Sore in the end of eg His laborious 
exertions had. now begun to impair his strength, and 
though he tried a milk diet,and a winter's repose at 
ee yet his health gradually declined, and he 
died on the 9th February 1752, in the 31st. year of his 
MBectry trate xyaiobat wei - y real 
.. During his travelsand illness, Hasselquist had un. 
fortunatel Puenatratenh a debt, of about £350 sterling, 
_and upon his death his collections and MSS. were seized 
by his creditors at Smyrna. As soon as the Queen of 

- Sweden was informed of this event, she redeemed that 
valuable deposit, and ee it under the care of Linneus. 
The MSS. papers of Hasselquist were published in 
1757 in Swedish, under the title of Iter Palestinum, 
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in one vol, 8yo. with a bicgrenhical preface b Liepe- Hastings. 
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us, and his correspondence the author, 
has been. translated into several languages, an: appear- 
ed in English in, Landon in 1766. Hasselquist is also 
the author of several memoirs in the Transactions of 
the Academies of Upsaland Stockholm from 1750 to 
cine See ferme ious bed wy a ¢ Haller’s 

tbliotheque nique 5 's Cyclopadia. 
HAST NGS, is yo: and chat town of Eng- 

land, in the county of Sussex. It i situstet! near the 
eastern extremity of the county, in a valley that forms 
a beautiful.amphitheatre, sloping on the south to the 
sea, and flanked on the east and west by Jofty hills. 
The;town. consists of two parallel streets, the High 
Street and. Fish Street, running north and south, and 
separated by a.rivulet called the Bourne, which supplies 
nearly the whole town with water, and runs into the 
sea... Thetown is well paved, and contains many band- 
some houses. The principal public buildings, are the 
two churches of All Saints and St Clement’s, the town- 
hall and market-place, and a custom-house with an es- 
tablishment of 12 riding officers. The two churches 
are very ancient buildings. St Clement's is large and 
lofty.» The town-hall was built in 1700, and has the 
-market-place under it. There are here two excellent 
free schools, founded for the education of 130 scholars ; 
and also a barrack for foot soldiers. The remains of an 
ancient.castle are still visible on a high rocky cliff to 
the west.of the town. The ruins resemble in form two 
sides of an oblique spherical triangle, having the angles 
rounded off. .The base or south side towards the sea 
completes the triangle, and is formed by a perpen- 
dienlat crag about 400. feet long. The east side is a 
plain wall about 300, feet long, and. the north-west 
side is about 400 feet, the whole area being about 1jth 
acre. The walls are about eight feet thick. A little to 
the west of the crag, are the remains of'a priory of Black 
Canons. .... » az 

Hastings is.one of the cinque ports, It had former- 
ly a good harbour and a considerable trade ; but as the 
harbour is choked up with sand, it.now carries on 
merely a small coasting trade with London. Immense 
numbers of mackarel, herrings, soles, &c. are caught here, 
and forwarded by land carriage to the London market. 
The-only way to secure ships is to draw them up on 
the beach Sebich leben eng over ee one 

it is a fort mounting eleven 12. ers, 
building i i ie to a considerable extent ; 

compan: ys 
tons burthen,‘in bringing the chalk from the Holywell 
pits at Beachy Head, from April to November. About 
120,000 bushels of lime are annually made at the kilns, 
which are situated to the west of the town. 
», Like other towns upon the coast, Hastings draws 
considerable advantages from sea-bathing. Twenty 
bathing machines stand to the west of the town, close 
to anewly formed walk called the Parade. The beach 
is here admirable; and convenient warm baths have 
been established some time ago by subscription. At 
the distance of twomiles from the town isa large broad 
stone, on which William the Conqueror dined when he 
landed here. It is called. the “« Conqueror’s Table,” 

The following is the statistical abstract for the town 
in 1811: 

Number of inhabited houses... 665 
Do. eaae stad! “patie Fre a. 
Do. em in agricul —" 
Do. in pls and manufactures 79 



- 1739 Males pig Bt eile ad Sothet Wad : 
82109: 11 Females 32505 6 # oe epee 

Total population in 1811 6.) 0. 3848 

East Long. 41’ 25’’, North Lat. 50° 52’ 10’, according 
to trigonometrical observations. See the Guide to the 
Watering Places 1805, and the Beauties of England and 
Wales, vol. xiv. p. 184. 
HASTINGS, Barrie or. Sce Ew@nanp, vol.. viii. 

p. 598, col. 2. 
HAT, is the name of a piece of dress worn upon the 

head by both sexes, but principally by the men. ''The 
use of hats seems to have been: first introduced’ amon 
the ecclesiastics in the 12th century, and it was not ti 
the year 1400 that they seem to have been pretty gene- 
rally adopted. 

As the art of making common hats does not invelve 
the description of any curious machinery, or any very- 
interesting processes, we shall not enter into minute 
details upon the subject. It will be sufficient to con- 
vey to our readers a very general ‘idea of the method 
which is employed. 

The materials employed in making hats, are the fur 
of hares and rabbits freed from the hair, together with 
wool and beaver. The beaver is reserved for the finest 
hats. The fur is first laid upon a hurdle made of wood 
or wire, with longitudinal openings ; and the operator, 
by means of an instrument called the dow, (which is a 
piece of elastic ash, six or seven feet long, witha eat- 
gut stretched between its twoextremities, and made to 
vibrate by a bowstick,) makes the vibrating string strike 
and play upon the fur, so as to throw the fibres toge- 
ther, while the dust and filth descend through the 
ehinks of the hurdle. A sieve or searce has sometimes 
been used for the same purpose. 

After the fur is thus driven by the bow from one 
end of the hurdle to the other, it forms a mass called a 
batt, which is only half the quantity sufficient for a hat. 
The batt or capade thus formed, is rendered by 
pressing it down with a hardening shin, (a piece of halt- 
tanned leather, ) and the union of the fibres is increased 
by covering it with a cloth, and allowing the workman 
to press it together repeatedly with his hands, The 
cloth being taken off, a piece of paper, with’its corners 
doubled in, so as ‘to give it a triangular outline; “is laid 
above the batt. The opposite edges of ‘the ‘batt are 
then folded over the paper,’and being brought together 
and pressed with the hands, they form a conical cap, 
This cap is next laid upon another’ batt, ready hard. 
ened, so that the joined edges of the first batt rest u 
the new batt. This new batt is folded. over the er, 
and its edges joined by pressure as before ; so that'the 
joining of the ‘first conical cap is opposite that: of ‘the 
second, ‘Fhis compound batt is now wrought with the 
hands for a-considerable time upon ‘the ‘hurdle, being 
occasionally sprinkled with Clear ‘water till the hat is 
basoned or rendered: tolerably firm. . 

The cap is'now taken ‘to a wooden receiver, like a 
very flat mill-hopper, consisting of ‘eight «wooden 
planes, sloping gently to'the centre, which contains a 
kettle filled with water acidulated with sulphuric acid; 
In this liquor the hat is o¢casionally dipped; ‘and 
wrought by the hands, ‘and sometimes ‘with a roller, 
upon the sloping planks. The hat is thus fulled or 
thickened for four or five hours; knots or hard sub- 
stances are picked out by the workman, and felt is 
added by means-of a wet brush to those parts that re- 
qnire it, The beaver is laid on at’ the end of this’ ope- 
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ration ; and in the case of beaver hats, the grounds of 
-beer ave'added to the liquor in the kettle. © > . . 
The ‘hat is now to receive its proper shape.» For 

this purpose the workman turns up the edge or rim to 
the depth of about 1} inch, and then returns the 
point of the cone back again through the axis of the 
‘cap, 80 as'to | ce another inner fold/of the same 
depth. A third fold is —produced: ‘by: : ving the 
point of ee and so on till the: 1e- 
sembles. a flatrei piece, having a number of con- 
centric folds. In this eel sana * 
and wetted with the liquor. \ Pdiiien: 
the point with his fingers, and: presses‘it down with his — 

, turning itat the samertime round’on’ its centre 
upon the plank, till a flat portion, equal to the erown 
of the hat,! is rubbed: out.) flat crown is now 
placed upon a block, and by forcing a'stringy “called 
commander, down the sides of the block, he 
parts adjacent tu the ¢rown to assume a | 
gure, . ‘The rim ‘now ws. like a wick 
age round the’ cylindrical eone'; but the 
is now givén fo it , 
The hat being dried, its ‘na 

with a wire brush or ‘card, and som 
ously pounced or rubbed wi umice, t off the 
coal rts,’ and afterdlide MMBet Ne ith seal- _ 
skin. The hat is now tied with a pack-thread upon 
‘its block, and is then -dyed, by being first boiled with 
logwood, and afterwards immersed*in a saline solution, ° 
consisting of a mixture of green copperas ‘and blue 
vitetolbsisiisiso 2 acnagaan to Teh See 

‘The dyed hats aré now removed to thestiffening shop. 
Beer grounds are now applied’ on the’ ‘inside Saas 

coming absougiiir ‘and when the beer are dried, 
glue, (gum Senegal is sometimes-used,) a little thinner 
than’ ‘used by » is laid with a-brush on 
‘the-inside of the crown, and the lower surface'of the 
brim. iden eh, heqits levos 

| The hat»is now softened by | to steam, on 
the steaming bason, and is then brushed: and ironed 
till it receives the proper gloss, It is then cut round 
at the brim by aknife fixed atthe end of a guage, which 
rests against: the crown: The brim, however, is not 

ly through, but is torn ‘off so as’ to leave an 
Ses Cae ‘The 
crown being tied up in gauze paper, which is neatly 
ironed. Seen 7 then ‘gently Moet e last operations ‘of 
lining and binding. hawietis re of the chips 
+t Peewee a ‘made of straw, or of the chips Straw 1 
and shavings’ pare ‘woven or. together, to 
form ribbons of narrow widths ; and these are wound 

irally round a block, and wrt erie eylin- 
drical form, so as to form the hat. The rim or border 
is made in a similar manner; and sewed to the hat after- 
wards, Leh 12% GED MH BITTY er 

_ The manufacture of straw hats-gives employment to 
vast numbers of the inhabitants of Hertfordshire 
and Bedfordshire. ‘They select ‘the whitest and most 
regular straws, and cut them exactly into lengths ; the 
straws are then whitened, by inclosing a great number 
of bundles in a large box, leaving a considerable space 
in the middle, into which a cup filled with ur is 
placed, and this being lighted, the box is shut close, and 
covered up with a'wet blanket, to keep in the vapour 
of the burning sulphur, which insinuates itself through 
all the bundles of straw contained in the box, and ren- 
ders them whiter, and of a more delicate colour. - After 
this preparation, the straws are split lengthwise into se- 
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capacity seams. Fig: 7, isan elevation) and Tig. 8.0 section ofthis Hee 

arp on machine, in which A is the block or mould upon whieh 
ftom the wires. cameo 

this tool; the wire is bent at right angles, 
about an ir puoi ible: whine ae leaves protect 
from it, and this bent part is fixed in a handle. Phe 

of straw are now softened ‘in’ water, and plaited 
‘by children, with (great rapidity and exact- 

ness. "The most simple plait is that of three straws ; but 
__ this is only for very coarse articles, and the slips of the 

_ straws’are very broad: Sometimes whole straws are 
; nplo ces Si ire flat’ by’ softening them; 

and — them igh the’ fingers. The’ most 
esteemed plait is that of six straws, and is more or’ less 
valuable as it is finer or coarser; and’ after the plait 
is finished, it is p: several times between a pair of 
small wooden rollers, to render the ribbon flat and so- 

2 4 

them ina spiral direction, round a proper shaped wood- 
en mould or block witha little ‘overlap, ‘and sewi 
them fast together ;‘and when it’ is thus finished} the 
whole is passed over with a hot iron, to smooth’down 
the’ seams, and’ the block is then’ taken’ to’ pieces, to 

withdraw it from the hat, 8 
- — The°Society of Arts have lately published’ a descrip- 
tion of’a machine for ironing down the hats’ tpn the 
block. | For this purpose the block is fixed upon ‘a'ver-" 
tical spindle, so as to turn round Horizontally ; ‘ahd the 
pressure is piven by a heated steel plate, fixed’ in the’ 
middle ‘of'a long lever, the fulcruth of Which'is support-' 
ed with ‘an universal joint, at the top of ah iton stem’ 
rising up from the table which ‘the machine’ is 
placed. The opposite end of the lever has a handle 
with which the workman presses the ‘steel plate down 
upon the straw, and rubs it’ sidewise to smooth’ it’ 
down, at the same time he turns the block and hat round’ 
wtaes, an daacen® 8 wipe of cross arms provided ‘for’ 
that’p , to present every part to the action of the 
steel. An iron box is formed just over the steel plate 
to receive a red hot heater, and this is kept in by a lid. 
It is stated as a great ee of this machine, that 
pont phage of the lever be considerable, the hot 
steel plate can be quickly passed over the straw, and 
does not therefore injure the colour. / 

The im ion of straw hats from Germany and 
‘Italy is very considerable. They have the reputation 
of producing the best articles of that kind at Leghorn, 
from whence more than 12,000 dozen have been im- 
ported in one year. Mr Corstoul, in a memoir to the 
Sodiety of Arts, has shewn the practicability ‘of produ- 
‘ing an adequate substitute for this article In England, 
by plaiting the straw of rye, which he cultivated on a 

or sandy soil in Norfolk, sown at the rate of two 
ushels per acre. He found that the produce of four 

square yards, when manufactured, was ten yards of 
Leghorn plait, of four different qualities, and weighing 
one ounce. - 

pass _ Chips or shavings of wood are also used for making 
efor hats ; and some hats of this substance are woven alto- 

gether in one piece, or they are woven in wide pieces, 
which are afterwards ‘made up into the figure of the’ 
hat. Sometimes the chips are only used ‘as the ‘fabric 
of the hat, and are woven in with silk, which also co- 
pis Nie chips, and forms the exterior surface. A pa- 

| tent was granted in 1808°to Mr Thomas, of London, 
for an ingenious machine which weaves the whole hat 

ixviir, 

G lid’ Of these ribbéens the hat’ is formed, by winding im 

‘is depressed, and 

_ inthis‘way, and ofthe’ intended figure, ‘without *any 

the hat is to be formed, and so at adttn eees as 
to separate for the purpose of taking the hat is fix~ Fig. rt 

upon a square stem B, which rises and falls in a square 
tube D, by the action ofa pinion @ upon a rack which 
is fixed to the stem. ‘The tube D is su ed upon a 
pivot at the lower end, and is em at about half 
its length by a‘collar E, in the frame or pedestal EFF, 
which sustains the whole machine, but permits it to 
turn round upon the pivot, that the workman, who sits 
with the machine betore him, may bring every part of 
the block towards him. He can turn it round by apply- 
ing his foot to the cireular board or wheel ¢ @, which 
projects from the axle or tube D at the lower end. The 
top of the tube D ‘carries a cylindrical wooden box G, 
large enough to contain the block A without touching 
it’; and’upon the upper edge of this cylinder is fixed a 
projecting flaunch or circular’ plate.” Around the cir- 

ference of the’ plate, a circle is described, and a row 
of’holes pierced at equal distances, so as to divide the 
circle into’ 72" parts, ‘and’ each hole receives a wite h. 
Ifnniediately: within the row'another circle is made, aud 
— into the eins Rigas of holes’; but the wires # 
which’ pass’ through:these latter holes are interspaced 
between tHe fortaet, Each’ ‘wire’ has an eye ‘formed 
through its upper end, for the reception of a slip of 
chip, marked’ £1, ‘of which there will be 144 in number, 

, radiating fromthe centre of the block, to which ar 
throug 
wn, and 

to them, 

are all made fast’ by a plug ; and after passin 
the eyes of the Wien Faint f, the slips ee 
have) small leaden plumbets’ m,m appen 
to stretch them straight. 

The lower ends of the wires 7 are all jointed to a cir- 
cular ring of wood oo, which fits upon the external 
surface of the cylindrical box G, and: slides freely up 
anid down thereupon; in like manner the interior wires ¢ 
are Jointed at the lower ends to a similar ring 7%, which 
is connected with the former ring 0 0 by two small cords, 
which pass over pulleys fixed inthe flaunch g, and conse- 
quently when either the rings i or o are pulled down the 
other must be raised up, and vice versa. To draw down 
the lower ring’o, it has two wires p, p (Fig. 7) joined Fig. 7. 
to it at the opposite sides, and these descend to the 
treadle r, which the workman places his foot ; and 
the action ofthis pressure is to divide the whole num- 
ber of shreds of chip into two sets / and /, one of which 

e other elevated. The weaving is 
performed by passing a knitting needle filled with silk 
in the space or angle between & and /, until it has made 
a whole circuit round the block or crown of the hat ; 
then, relieving the pressure upon the treadle yr, the 
weights m_ cause the wire / and ring ? to descend, and 
the other set of wires 7, and their ring 0, to ascend, by 
which ‘means the’ situation of the chips and 7 become 
réversed, J being the uppermost, and £ the lowest. In 
this situation the needle is again passed round in the 
opening between them. This done, the treadle r is 
depressed to restore them to'the position of the Figure, 
and the needle is again passed ; and thus the operation 
is continued until the whole is woven together; the 
chips radiating from the centre forming the warp, and 
the silk the weft, running in circular or rather spiral 
lines, and passing alternately over and under every 
chip.’ In some cases two needles of silk are employ- 
ed, one Vase in one direction and the rice: m 
the opposite direction, or one passing over any chip 
whilee the other p under iat fa this way the 
whole’ surface of ‘the iter silk, the chips being all 
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covered. When the crown of the hat is finished in this 
way, the cylindrical part is done by raising up the block 
by its rack and pinion ;,and at last the block is taken to 
pieces to get the hat off. 

For farther information on this subject, see Nollet, 
Art du Chapellier, or Mem, Acad. Par. 1765; Hist. p. 
132; Gerard, Mem. Acad. 1770; Hist. p. 116; Trousier, 
in Rozier’s Journal, vol. xxvii. p. 71; Monge on Felt- 
ing, in the Annales de Chimie, vi. p. 300, or in the Re- 
pertory of Arts, vol. iii. p. 851; Chaussier, in the Jour- 
nal Polytechnique, ov in Nicholson’s Journal, vol. i. p. 
399, or in the Repertory of Aris, vol. x. p. 275; Til- 
stone’s patent for making hats of kids hair, in the Re- 
pertory, Vol. i. p. 1; Dunnage’s patent for water proof 
fits, in imitation of beaver, consisting of silk, mohair, 
cotton, inkle or wool, in the Repertory, vol. iv. p. 302. 
Burns’ patent for a new material for hats, in the Reper- 
tory, vol. ix. p. 167; Dunnage’s patent for ventilating 
the crowns of hats, Id. vol. ix. p. 167 ; Boileau’s patent 
for straw hats, Jd. vol. xi. p. 97 ; Chapman’s patent for 
taking off the fur or wool from skins for hats, Jd. vol. 
vi. p. 374; Messrs Ovey and aca patent for hats, 
Id. vol, xiii. p. 373; Messrs Walker and Alphey’s pa- 
tent for water proof hats, Id. vol. xvi. p. 217; Trans- 
actions of the Society of Arts, vol. i. p. 29, vol, xxiii. p, 
226, vol. xvi. p. 237, and vol. xxv. p. 154; Nicholson’s 
Journal, vol. ii. p. 467, 509, vol. iii. p. 22, 28, 73, vol. 
iv. p. 236 ; Sarrazin, Mecanique propre a carder et me- 
langer les laines et poils servant a la fabrication des cha- 
peaux, in the Archives des Decouvertes, pour 1812, vol. v. 
p. 189; Guichardiere sur un nouveau moyen de fouler 
les chapeaux, in the Archives des Decouvertes, Sc. pour 
1815, p. 198. See also our article ENGLANp, vol. ix. 
p- 11. for an account of the hat manufacture in Eng- 
land. 
HATCHING, is exclusion of the young from the eggs 

of animals, either by the temperature of the circum- 
ambient air, artificial heat, or the incubation of birds. 

Nature has adopted some remarkable distinctions in 
the mode of propagating animals. Some are brought 
to eae in the womb of the mother ; others, origi- 
nally concentrated in eggs, are discharged either in that 
state, where the future concourse of the male is required 
to excite the vital spark, or where the latent embryo 
will be unfolded by the simple application of heat. To 
the first class belongs the oihatina of all quadrupeds ; 
the second includes many of the amphibious tribes, es- 
pecially toads, frogs, and newts; and the third, the 
whole class of birds, numerous fishes and’reptiles, and 
most of the insect, molluscar, and vermicular tribes. 
Hatching and incubation have therefore different mean- 
ings, or the former, which applies to every kind of 
evolution of the nascent being, may be said to include 
the latter. Most animals that produce eggs, leave them 
simply to the care of nature, and certainly never recog~ 
nise their offspring after birth, at least with some excep- 
tions, of which there is a prominent example in the cro- 
codile. But in so far as we can yet ascertain, all birds 
impart their natural heat to their eggs by incubation, 
and watch the developement and subsequent growth of 
their young. Some distant analogy may therefore be 
conceived to subsist between gestation and incubation, 
in the respective period necessary for each according to 
the genera and species of animals. The period of ges- 
tation is generally, perhaps universally, longer in the 
larger viviparous tribes ; and incubation is protracted, in. 
proportion to the size of the bird. One irreconcileable 
difference, however, subsists, in there being no. known. 
method of accelerating the former, while exclusion of 
the young from the egg may be promoted, by aug- 
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unacquainted with the process undergone by the egg of 
the largest of the feathered race, the pray: some as- 
sert that its exclusion is left entirely to the effects of the 
sun ; while others maintain that it is aided by the in- 
cubation.of the female. That of the swan requires ine, 
cubation during 42 days; that of the domestic hen 21 ; 
and that of the linnet 14. But we are told, that the; 
riod is somewhat abridged in the warmer climates ; that 
the egg of the common fowl has been brought out in 13 
days, by the aid of artificial heat ; and that by the di. 
minution or interruption: of the temperature, it has been 
retarded for six weeks. It appears, that the heat of 104° 
of Fahrenheit’s thermometer is required to hatch the 
eggs of all birds, the largest and smallest,.and that the 
surface of the skin of the mother imparts it to that ex« 
tent. Thus nothing more is required for the evolution 
of fecundated eggs, than the simple application of any 
kind of heat. a a 

These facts have been a long time established beyond 
controversy, ‘whence they could not escape the notice 
of the ancients, as they now attract the consideration of 
the most unlearned observers. Instead of abiding by 
the ordinary course which nature has herself committed 
to the parent, mankind, for the sake of deriving more 
profit from their own contrivances, have reso to the 
means of hatching birds by artificial heat. The earliest 
information concerning this process, is probably obtain- 
ed from Aristotle in these words: ‘ Although incubation 
be the common method employed by nature for bringing 
out eggs, it is not exclusive ; for we see that in rt. 
eggs will be hatched of themselves in the earth, if co~ 
vered over and heated by litter,”? And he farther re- 
marks, ‘ that when heated in certain vases wherein 
they are deposited, they hatch of themselves.” Diodo- 
rus Siculus expresses his admiration of the contrivance ; 
and Pliny, who lived a century after Diodorus, re- 
marks, that “ eggs are excluded of themselves quite. 
naturally, and without the aid of incubation by fowls,. 
as in the dunghills of Egypt.” Nevertheless, on com- 
paring this with other passages of his works, it is ob« 
vious that Pliny could not have been ignorant, that 
the application of simple heat was effectual. He and. 
Suetonius relate, that Livia, the wife of Augustus, 
who had before been married to Tiberius Nero, be-« 
came pregnant, and desiring, with all the ardour of a. 
youthful female, to discover of which sex her offspring 
would be, took an egg, that had undergone da in« 
cubation, and kept it warm in her bosom. When obli- 
ged to desist, it was always committed to one of her 
women, that the same invariable heat might be preser~ 
ved. Her object was successful ;. and latter bio~ 
rapher informs us, that ‘from this egg a cock was 

Retshed with a very remarkable crest.” Pliny there« 
fore concludes, ‘ It is probably on such principles, that, 
a method was not. long ago devised, of placing eggs in 
straw heated by a slow fire, a man being occupied in 
turning them at different intervals until their chickens 
were hatched.” In another work of the ancients, the 
Geoponica, there is a whole chapter ascribed to Demoeri- 
tus, treating of “ how it is possible to hatch eggs without. 
the aid of fowls ;” and the principle is analogous to the 
employment of dunghills.. The eggs are to be placed 
in jafs, observing to mark the date of deponie on 
the shell of each, on purpose to ascertain when the 20 
days necessary. for their exclusion shall have elapsed, 
Then the shell is to be broken, and the chickens supplied, 
with food. It is unnecessary to insist farther on the prac- 
tice of the ancients ; but as Herodotus passes over that 
of the Egyptians in silence, some authors have dated its 
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ient, and is ible for a prod ing to Hatehing- cien responsi produce corresponding t 

one at Cairo, as_ being 
lock. It consists of two stories communicating with 
each other, and down the middle there is a passage, 

bably for the attendants,. Each side of the passage 
4s partitioned into 5, 6, or 8 chambers, or any other 
number, as no general rule seems to be preserved, and 

in a manner implanted in a hil- 

in these the eggs are deposited. At the outside of one 
angle of the building there is a furnace or fire-place, 
and this being filled with. a mixture of cow’s and ca- 

_mel’s dung, the ordinary fuel of that country, the heat 
is poms to both stories by means of flues during 3 or 
4 hours daily at different intervals ; but after 10 days fire 

_isno Easpalies, the oven being sufficiently heated. 
Lest the heat should be too great, ventilators are used ; 
but those who conduct the process have no other rule 
than to render the temperature equivalent to that of the 
baths of the country, and, if it is greater at first, they af- 
firm, that it will occasion no injury. When the oven is 
converted to use, the floor of the compartments is covered 
with a mat, above which there is a bed of straw, and then 
a layer of eggs. Niebuhr says, asecond tier of eggs co- 
vers the first. Mr Browne, if we rightly recollect, af- 
firms, that the eggs are deposited in such a manner as not 
to touch each other. All are turned twice each day, and 
four times during the night. Towards the eighth or 

- tenth day, they are examined with a lamp, and those 
which appear unimpregnated are rejécted, and in four- 
teen days the whole are transferred to the upper story. 
“At length, on the twentieth and twenty-first day, exclu- 
sion takes place; and as the chickens can subsist two 
days without food, their owners have sufficient time to 
receive them, or they are sold to others. 
.. The number of mamals distributed throughout 
Egypt in the beginning of the last century was 386, 
according to Father Sicard ; and the number of eggs 
hatched in each is said, by him and other travellers, 
to amount to 40,000, 50,000, or even 80,000 eggs, 
a fact almost incredible. But in the ae — a 
-cessary to encou and preserve such a branch o 
industry, a circle of cack villages must bring to 

* the mamal all the eggs belonging to that particular 
district. The inhabitants are liable to penalties if 
they dispose of them elsewhere ; and the proprietor of 
the mamal is also limited by certain restrictions. He 
is entitled to select those eggs which he deems suffi- 
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only two-thirds of the number. Thus the owner of 
eggs receives only 2000 chickens; but as unrea- 

sonable profits would sometimes be derived from the sur« 
plus, he is entitled to redeem the chickens at a certain 
price from the proprietor of the oven. Dr Graves, in 
@ paper in the Philosophical Transactions, says, that 
200 pounds of litter are daily required for heating the 
mamals ; and Pococke observes, that it is scarcely pos- 
sible to enter them on account of the smoke. 

The success of this process is supposed to result more 
from the nature of the climate in Egypt, where it is prac- 
tised only during certain seasons, than from any particu- 
lar ingenuity, Sudden alterations of weather may be de- 
structive of the progeny ; and an instance is given, where 
the oceurrence of a shower cooled the a 80 
much that 4000 chickens, nearly matured, perished in 
one oven, It is affirmed, that the inhabitants of a —_ 
called Bermé, situated on the Delta, are almost exclu- 
sively the of the process, which is transmitted 
from father to son, and preserved secret am them. 
At appointed times, they disperse themselves he 
out Egypt to take care of the ovens, 

The modern Chinese are well acquainted with the 
method of hatching. chickens by artificial heat. Mr 
Barrow. mentions, that even those families practise it 
who have a permanent abode on water. it 
the eggs in sand, at the bottom of wooden boxes, which 
are d on iron plates kept moderately warm. Thus, 
while a new brood is obtained, the old birds continue 
laying nearly without interruption, 

M. de Reaumur, an ingenious naturalist, devoted 
much time and attention to the subject of hatching 
eggs by artificial heat, which he seems to have heen 
desirous of introducing into France under the su- 
perintendence of a Bermean. He adopted different 
methods of accomplishing this, which are copiously 
detailed in a pete on the subject, that has been 
translated into several E m languages. Two plans 
were principally followed ; the first, which was analo- 
gous to that of the Egyptians, consisted in raising a 
superstructure above three bakers ovens, for contain- 
ing the e A small carriage on wheels, or rollers, 
was formed, in which were several drawers, or shelves, 
whereon the eggs were placed in successive rows, or 
strata, that is, one layer on each. The iage could 
be brought at pleasure on its wheels to any part of the 
surface, and the state of all the eggs could be ascertained 
on pulling out the shelves, or drawers, in which a ther- 
mometer Tikewise lay, for indicating the heat. By means 
of this simple apparatus, Reaumur succeeded perfectly 
in hatching chickens; and he acquaints us, that a 
nun, to whom he entrusted his first experiment, in the 
oven of a convent, obtained 20 from 100 eggs. He 
conceives, that a suitable oven, twelve feet square and 
four feet high, with a stove in the centre, could be erect- 
ed at little expence, which would necessarily be heated 
to 104°. Instead of thermometers, the temperature 
may be ascertained by melting a Bee of butter, as 
large as a walnut, with half as much tallow in a phial. 
When it flows like a thick syrup on inclining the phial, 
the proper heat is obtained. 
The second, though a less efficacious plan, ad 

by Reaumur, consisted in burying casks of eggs in a 
dunghill, the warmth of which might promote exclu- 
sion. Here, however, he was by uncommon 
difficulties ; and he acknowledges that, had the former 
expedient been first devised, he should never have re- 
sorted to the latter. His iments were originally 
made by depositing the ses simply in the dunghill in 

0 
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Hatching. an oblong cavity, coveréd by two planks. Most of 

them advanced favourably during eight or ten days; 
bat after this they became putrid, disseminating an 
infectious effluvia, and not one produced its young. On 
employing casks, Reaumur suspended three flat baskets 
or sieves at intervals within them, containing one or 
two layers of eggs, along with thermometers. However, 
the temperature of the dunghill being subject to conti- 
hual variation, occasioned great embarrassment; and 
the author conceives that the experiment may be more 
successful by resorting to several, which may possess 
different degrees of heat. To preserve it permanently 
equal is very difficult; and turning the eggs is also 
attended with trouble. In the course of his experi- 
ments, Reaumur found, that, though the tempera- 
ture should be regularly 104°, the expanding embryo 
could exist at from 115° to 1220; and that an ege, du- 
ring the period of total developement, loses about a 
fifth or sixth of its weight. He found that a humid 
and mephitic vapour arising from the dunghill injur- 
ed the nascent young more than heat. He therefore 
devised a new kind of oven, heated in the same man- 
ner as the casks by a dunghill, but resembling the su- 
perstructure he had tsed on the baker’s oven. This 
was a rectangular box or case, six or seven feet long, 
between 21 and 40 inches broad, and about eight inches 
high. It was immersed in a dunghill,; leaving one 
end open, and the eggs were placed on a carriage 
or tablet moved in upon rollers. By observing proper 
precautions, Reaumur succeeded in hatching abotit 
three-fourths of thé eggs he employed. 

From the brief abstract now given, a general idea 
may be formed of the two different methods; but M. 
de Reaumur’s work itself must be consulted for the de- 
tails, As itis not uncommon, we shall proceed to give 
an account of other expedients suggested or adopted by 
a more recent naturalist, the author of the Ornithotro- 
phie Artificielle ; more especially as we do not know that 
they have ever been alluded to in any English work. 

This author employed a circular oven of earthen-ware 
as a model of his great plan, heated by a cylinder of 
boiling water passing through its centre and resting on 
a fire-place below. This model, which proved sufficient 
for practice, is 28 inches high, by 24 in diameter; and an 
inch thick in the sides, The top is arched; and some 
inches below the commencement of the arch are four 
holes opposite to each other, two inches in diameter, for 
ventilators ; because in all these experiments veritila- 
tion must be strictly attended to; as also other four 
near the bottom, of one inch in diameter, two of which 
penetrate the sides of the oven horizontally, and 
two obliquely. All have cork stoppers. There is a 
door half way up the side of the oven, six or seven 
inches square, which may be openéd to admit the hand 
for internal operations, with a hole and a cork stopper 
of an inch diameter in the middle. This oven, which, 
it will be observed, is of a cylindrical form, is closely li- 
ted to an earthen-ware table, two feet and a half square, 
and two inches thick, with a hole in the centre for re- 
ceiving the column or cylinder of lot water. Below 
the table, and between its feet, there is a small stove, 
also of earthen ware, about ten inches deep and seven 
in diameter, which, besides a door on hinges like that 
of a common stove, six inches by five, Has other two 
openings. One of these is in the centre of the top, three 
inches in diameter, to admit the base of the metal ¢ylin- 
der for water; the other is in that side opposite the door, 
nearly three inches in diameter, and three inches lower 
than the former. Its use is to carry off the smoke from a 
grate of live coal whereon this stove is to be placed. But 
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one of the most essential parts, the one indeed where the Hatd 
chief merit of the contrivance lies, consists ih the means 
of heating the oven by a hollow tin cylinder, three 
inches in diameter, let down into the hole at the top of 
the arch above, and resting on the stove below, which 
is situated on the grate. By the boiling of water contain- 
ed in it, the requisite heat is obtained ; and its degree is - 
regulated by the ventilators. The cylinder must be 
closely luted to all the three apertures through which 
it passes, that is, the and bottom of the oven, and 
the top of the stove ; but it is necessary that about two 
inches should intervene between the top of the stove 
and the table or bottom of the oven. A moveable lid of 
block tin, with a holé of an inch diameter in the centre, 
covers the top of the cylinder, which projects a little 
above the oven. In practice, it is fond more conve. 
nient to inerease the cylinder to the diameter of four 
inches, and some enlargement of the. stove is also ad- 
vantageous. The ees may be deposited on cards or 
small shelves, three or four inches broad, ranged around 
the interior, and sej ed by intervals of three or four 
inches high, so as to contain above 300. A 

Should the reader understand the toe descrip- 
tion, he will easily comprehend the mode of enlarge- 
ment of all the parts, wlien real service and niger 
on an extensive scale are required. A circular brick 
building, arched above, seven feet eight inches high to 
the spring of the arch within, seven feet of internal dia- 
meter, and 8 inches thick in the wall, is to be erected. 
Ventilators, as before, are in the sides ; and the door is 
four feet high, glazed in the upper part. Ten succes. 
Sive tiers of shelves, a foot broad, project from the 
whole internal circumference, leaving an interval of 
seven inches between them; and as 44 or 45 
occupy a foot square, these shelves will contain 8000. 
The cylinder of water must be a foot in diameter, pro- 
jecting above the building, and entering a stove below, 
over a furnace which is now to be sunk in the ground. 
It is necessary to keep a thermometer constantly im- 
mersed init; anda eS is also required to as- 
certain thé humidity of the interior of the edifice, which 
is to be lined all over with lambskins, and covered ex- 
tetnally by woollen stuffs. Moveable rte Sa in the 
roof admit fresh air into the building. The advan- 
tage of using hot water is, the equal and uniform diffu- 
sion of temperature throughout the oven, which, at the 
edges of the shelves, should be 106°, and will be indica. 
ted by the thermometers deposited there. a . 

After sélécting the eggs, they are to be laid on a 
thin bed of very dry rubbed straw, and turned three 
or four times daily. The ventilators are to be opened. 
twice a-day. On the sixth day it will be seen on in« 
spection what eggs should be removed as unproductive, 
and this examination ought to be repeated on the fif. 
teenth, Towards the nineteenth day it is proper to 
stretch mattings over the edges of the shelves, to guard 
the young brood, which will appear on the twentieth 
or twenty-first, from falling over. “ The od of ex« 
clusion is sometimes accelerated or retarded ; the es 
rator should continue removing the shells, and aiding- 
the weaker chickens to free themselves; but the remain 
ing eggs are to be withdrawn as ufiprodictive only on 
the twenty-third day. psn preg. 

With regard to the actual practice which the inventor 
of these methods followed, it 5 le that in two experi- 
ments on 50 eggs each, when the model was used, the 
first had but indiffefént success, from the heat havin 
been kept too low: but, in the second, chickens were 
obtained from the whole impregnated eggs, excep 
thtee or four. Eight broods were attempted in 
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hing, large oven, each quantity of eggs consisting at a me- 

ah. dium of from 2000 to 3000, and the Seine were 
" made at different seasons. At an average the pro- 

~~ duet did not exceed one in six, while in trying natural 
( incubation ut the same time about twoxthi 3 of the 

were hatched. The dryness of the internal air 
proved injurious, and chickens of larger size were pro- 
cured, by obtaining an artificial humidity from the eva- 
poration of water in vessels. 

It is generally understood, that chickens hatched in 
this way are not equal in strength and size to those pro- 
cured by the regular process of nature; many are maim- 

' ed, and it is said that monstrosities are frequent. 
' When the young brood has escaped, the heat of the 
‘oven may be reduced to 95° or 90°, and they may be 

_ fed, though they can subsist a day or two without meat. 
They may then be consigned in great numbers ,to the 
care of capons, trained on purpose. But as capons are 
very rare in this country, and as on the continent it 
‘was found more convenient to prosecute the process 
without the intervention of other animals, artificial mo- 
thers have been contrived. These.are of different kinds, 
‘but one of the best is a low cage, of twoor more stages, 

* stuffed within, and lined with feathers: or there is ano- 
ther equally useful, consisting merely of two opposite 
shelves, near the ground, stuck over with feathers be- 
low, under which the animals may creep at pleasure. 
See Reaumur Art de faire eclore et d'Llever en toute 
saison des Oiseaux Domestiques ; and Ornithotrophie Ar- 
tificielle ou art de faire eclore et d’Elever la Volaille par 
le moyen d'un chaleur Artificielle. (c) 
HAVANNAH is the principal town in the island of 

Cuba. It is situated on the north coast of the island, 
‘Rbout 45 leagues from Cape Sable, and 80 coastwise from 
St Antonio, in a fertile and agreeable tract. It.is built 
in a. semicircular shape, the shore forming the chord, 
and is nearly two miles in circuit. The town is, upon 
the whole, regularly built, but the squares are irregu- 
Tar, and the streets narrow; some of the principal ones 
being F aya with iron-wood, which is very durable. 
‘Near the middle of the town is a spacious square enclo- 

_ sed by uniform buildings, The houses are disfigured 
‘with heavy balconies and wooden railings, and are by no 
‘means elegant. The town contains 11 handsome and 
richly ornamented churches, two hospitals, and other 
public buildings. The Recollects church has 12 beauti- 
ful chape]s, and in the monastery are cells for 50 fathers, 
The church of St Clara has seven altars, adorned with 
plate ; and the nunnery contains 100 women and ser- 
‘vants. The church of the Augustines has 13 altars, 
and that of St Juan.de Dios 9. The arsenal.is a very 
superb edifice. The harbour, which is about a league 
in breadth, is capable of containing all the navies of 
Europe ; and it is so safe that they could lie without 
cable or anchor. ‘There is generally a depth of six 
fathoms of water inthe bay. This harbour is strongly 
fortified, both by nature and art. The entrance to it 
is through a very narrow channel, about 1200 yards 

+ long, and confined by rocks. The entrance is guarded 
by platforms.and various works, mounted with artillery. 

. The mouth of the channel is also defended by two 
strong forts. The fort on the east side, situated on a 
rock, is called the Morro. Itis of a triangular form, 
and is fortified with bastions and 40 pieces of cannon. 
The other fort on the west side, and adjoining to the 

» town, is of a square form, and is called the Punta. The 
other forts are El Fuerte, a square fort, mounting 22. 
Pieces of cannon, the battery of the 12 apostles, and the 
‘shepherd's battery monnsng ys guns. As the town can 
only be attacked on the landside, it is strongly defended 
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in that quarter ; but the forts are commanded by seve- Harannah. 

lly take “Y= ral eminences, of which an enemy would re 
advantage. The Punta, the El Fuerte, and in a great 
measure the Morro, are commanded’ by the Cavannas, 
on a part of which the Morro is built. The north side 
of the eminence on which the church of the suburb call- 
ed Guadaloupe is built, flanks the Punta gate, while its 
south-east side commands the dock-yard, [t is said 
that the works cover such a vast extent, that 15,000 
men, who are the most that could be employed, are 
not sufficient to invest them. There are no fewer than 
$00 cannon mounted on all the works. An enemy’s 
squadron can only anchor at the foot of the castle of St 
John D’Ulua, This celebrated fort contains no other 
water but that of the cisterns, which have lately under- 
gone a great improvement, haying been subject to split, 
rom the discharge ’of artillery. The town was taken 
by the Buccaneers, under Captain Morgan, in 1669, 
and on the 13th Angust 1762 by the English, under 
Lord Albemarle and Sir George Pocock. The Morro 
was in this case taken by storm. It was, however, re- 
stored to Spain, at the peace of Paris in 1763. 

The Havannah is the most important of the Spanish 
settlements in America, and is considered as the key 
-of the West Indies. All the ships that came from the 
Spanish settlements, and formerly the galleons and 
ota, assembled at the Havannah. 
There ave large dock-yards at the Havyannah for 

building ships. of war. The masts, the iron work, and 
the cordage, are brought from Europe. The other ma- 
terials are obtained in abundance in the island. 

The trade of the Havannah consists in skins, tobacco, 
wood, sugar, dry confections, and generally of all the 
productions of the island of Cuba. Humboldt gives 
the following statement of the trade of the Havannah: 
Exportation in native produce eight millions of pias- 
tres, of which 31,600,000 kilogrammes (69,678,000 Ib, 
avoirdupois), or 6,320,000 piastres in sugar (valuing 
the chest of sugar at 40 piastres), 525,000 kilogram- 
mes (1,157,625 lb. avoirdupois), or 720.000 peseenee 
in wax (the arroba at 18 piastres), 625,000 ki - 
mes (1,378,125 lb. avoirdupois), or 250,000 piastres 
in coffee (the arroba at five piastres). The exportation 
of sugar, which was next to nothing before 1760, 
amonnted in 1792 to 14,600,000 kilogrammes, in 1796 
to. 24,000,000 of kilogrammes, and from 1799 to 1803, 

at an average, to 33,200,000 kilogrammes annually, 

In 1802 the harvest of sugar was so abundant, that the 
exportation rose to 40,880,000, kilogrammes (90,040,400 
Ib. avoirdupois); so that this branch of trade has 
been almost.tripled in ten years. The customs of the 
Havannah amounted, between 1799 and 1803, at an 

average, to 2,047,000 piastres annually ; and in 1802 
they exceeded 2,400,000 piastres. ‘The total amount 
of the. trade is 20,000,000 piastres. 

On the 19th January 1796, the city of the -Havannah 
was honoured with the remains of the illustrious navi- 

tor Columbus. In consequence of an order contained 

in his will, his body was remoyed from the Carthusian 
convent of Seville, and deposited along with the chains 
with which he had been loaded at Cuba, on the ri ht of 

the high altar of the cathedral of St Domingo. hen 

this island was ceded to the French, his descendants 

directed that the brass coffin, in which the whole was 

contained, should be removed to the Havannah, which 

was done on the 19th January 1796. The coffin was 

carried down to the harbour in procession, and under 

the fire of the forts, was put on board a brig, which 

conveyed. them to the Havannah, where it was deposi- 
ted without any monument. The city is supplied with 



660 HAW , 
sected with creeks and ditches. It is defended by lofty Havee 
walls, and ditches furnished with sluices, and has a _ Grae 
citadel with bastions, which is one of the most. 
in the kingdom. It contains two churches, an hospi- 

HAV 

Haverford- water by the small river Lageda, which has its origin 
west, in the hills on the south-west side of the town. One of 

ye de the three streams into which it divides itself runs into 

\aeetan the sea to the east of the town, while the other two flow 

through the city. The population of the Havannah has. 

been recently stated at 25,000; but Morse informs us, 

that an intelligent traveller has lately estimated it at 

70,000. There are no fewer than $000 cabriolets in 

the town. The position of the house of Don Antonio 

Robredo at the Havannah, according to the newly pub- 

lished observations of M. Ferber, is West Longitude 
82° 5' 47", and North Latitude 23° 8’ 16”. See our ar~ 
ticle Cusa, vol. viii. p. 479—~481. 
HAVERFORDWEST, called Hmlffordit, is a town 

of South Wales, and the capital of the county of Pem- 
broke. It is situated on the side of a very steep hill 
onthe banks of the river Daugleddy or Cliddy, which 
forms a bay for packets and vessels, and which is cros- 
sed by a good stone bridge. In the upper part of the 
town there are some good houses; but from the irre- 
gularity of the avenues, from the narrowness of the 
greater part of the streets, and from the confused man- 
ner in which the houses are piled one above another 
on the steep declivity of the hill, it has a very singular 
and unpromising appearance to a stranger. The prin- 
cipal publicestablishments are three churches, St Mary’s, 
St Martin’s, and St Thomas’s, a custom-house, a free 
school, a charity school, an alms-house, and a pred 
quay, at which vessels of large burden can unload. 
The castle, when seen from the bridge, has a stately 
appearance ; but since the sessions have been held here, 
it has been greatly disfigured by part of it being con- 
verted into a county gaol. The walls are of great 
thickness. It was strongly fortified with towers, and 
is said to have been built by Gilbert Earl of Clare. 

At a short distance to the south of the town, is a pri- 
ory of black canons, endowed by Robert de Haverford, 
lord of this place. The walk to it from the town is 
pleasant, and the ruins have a venerable aspect. The 
chapel is the best preserved part. 

The market here is one of the largest and most abun« 
dant in Wales, and fish are to be had in the greatest 
plenty and variety.” There is likewise a very large 
corn market, and there is a great fair for horses and 
eattle on the 7th of July on St Thomas's day, who is 
the tutelary saint of the upper town. Near this town 
there is a cotton mill, which gives employment to about 
150 persons. It is the principal manufacture in the 
county. A considerable number of independent gen- 
try reside at Haverford. The town is a county of it- 
self, and it sends one member to parliament, who is 
elected by freeholders and burgesses, and inhabitants not 
receiving alms to the amount of 500. The inhabitants 
draw their chief support from travellers who go from 
Milford Haven to Waterford, Wexford, Cork, &c. 

The following is the population abstract for the town 
in 1811. 

Number of inhabited houses ...... 630 
Number of families»... ....... 691 
Do. employed in agriculture . ...... $2 
Do. employed in trade and manufactures 290 
Males Oe. Gv aenevere “pat ee ate pe Ei 8 
Memisled ey, hgh aes ph les pay 1836 
Population in 1811 ........... 8093 
Increase since 1801 ........... 213 

See Malkin’s Scenery, Antiquities, and Bio, h 
South Wales, vol. ii. chap. 26.'p. 298. eee 
HAVRE ve Grace is a seaport town of France, in 

the department of the Lower Seine. It is situated at 
the mouth of the river Seine, in a marshy soil, inter~ 

tal, poors-house, arsenal, magazines, and storehouses, 
for the construction and manning of ships. There are 
no fewer than forty streets, adorned with six fine foun. 
tains. Four of these streets terminate in the great 
square. The harbour, which has a long pier connect 
ed with it, is capable of containing from 600 to 700 
vessels. It has a depth of water sufficient to hold ships 
of war of 60 guns. There is here a fine dock-yard, 
several rope-works, and manufactories for tobacco, lace, 
starch, vitriol, earthen ware, paper, tiles, and bricks, 
The tobacco manufactory was established by the French. 
East India Company, and at one time there were 60 
tables furnished with a wheel, and attended by seven 
persons, Each of these made 90 pounds of tobacco in a 
day, and, including Caudebec, Hatten, and Fecamp, 
the annual value of this manufacture was 170,000 franes. 
It has, however, greatly declined, but still employs - 
about 400 workmen. The works were lately eight 
in number. There is here also a refinery of sugar, and 
another of oil, both for burning and painting. 

In time of peace, Havre carries on a great trade with 
the United States of America and the West Indies, and 
takes a great share in the herring and whale fisheries, 
‘About 600 vessels used to return A oaded with the mer- 
chandise of other countries ; viz. 60 from Martinique, 
18 from Newfoundland, 40 from Marseilles, 65 from 
the coast of France from Bayonne to St Malo, 10 from 
St Maurice, 15 from Lisbon, 20 from Holland, 260 
from England, and more than 60 from other countries 
of the north. . 

Havre was founded in 1509 by Louis XII. ; and, 
after the battle of Marignon, Francis I. built a large 
tower to defend the harbour, and gave it the name of 
Franciscopolis. The walls of the harbour were scarce- 
ly begun, when an irruption of the sea destroyed about 
two-thirds of the town, and almost all the qrlusthitan tp 
on the 15th January 1525. Twenty-eight fishing. boats 
were carried into the ditches of the castle of Graville. 
Population 19,500. East Long. 6° 6’ 38”; North Lat. 
49° 20! 14". ; 
HAWARDEN, ete called Harraven, or 

Hording, is a town of North Wales in Flintshire. It is 
a thriving By: and is situated on a small river run- 
ning into Chester New Channel. The streets are well 
paved, and the houses well built. The church is a 
plain good building,’ and is remarkable only for ha- 
ving an annual revenue of about £3000. Between 
the town and the river Dee, the remains of the castle 
of Peny Llwch stands upon an eminence. It wasa 
place of great strength, and is supposed to have been 
built before the Norman conquest. It was demolished 
by order of the Parliament in 1680. By the exertions 
of the Glynne family, the form of the castle has been 
rendered visible, by the removal of great quantities of 
rubbish. It seems to have been of a gee io! shape, 
with a strong square entrance gateway. e keep, or 
citadel, consisting of a circular tower, nearly entire, 
was placed at an angle. The deep ditches now form pic- 
turesque ravines filled with fine trees.. On a mount, 
called Freeman’s Hill, to the west of the church, are 
traces of an encampment; and at the distance of about 
two miles from the town, are the remains of Culo cas- 
tle, a double fortress, with a square area and two round 
towers. They stand on the edge of a deep wooded 
dingle, and are covered with ivy. In the neighbour- 
hood of the town, particularly near Buckden hill, there 
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The population of the town and parish, in 1811, 
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of earthen ware. There is also a lar: isa ufactory 

b fron foundery, from which articles of cast and wrought 
on are sent to Chester, and thence to’ different . rts 
the kingdom. Hawarden Park, the seat 

4 

the 
family, is near the town. The house, built in 

is a handsome structure. 

was— 
Number of inhabited houses . . 832 
Number of families . . . . ... 901 

- Ditto employed in agriculture . 398 
Ditto in eand manufactures . . 427 

' Total population in 1811. . . . 4436 
See Pennant’s Tour in Wales, vol. ii. p. 88.92; and 
i Beauties of England and Wales, vol. xvii. p. 672— 

3. 
HAWICK, is a town of Scotland, in the county of 

Roxburgh, situated at the confluence of the rivers Ti- 
viot and Slitrig, on the west road between London and 
Edinburgh. eis distant from Edinburgh 47 miles, 
from Carlisle 44, and from Berwick 42. The river 
Tiviot runs close by the town, and the Slitrig runs 
through it, dividing it into two nearly equal parts, 
which are conn together by two stone bridges, one 
of which bears evident marks of antiquity. - In August 
1767, the Slitrig suddenly rose to a great height, oc- 
casioned by a cloud bursting at its source, and in its 
course swept away fifteen dwelling-houses and a corn- 
mill. Hawick is a burgh of barony of very ancient 
origin. It is independent of the superior, and enjoys 
almost all the privileges of a royal burgh, except that 
of sending a representative to parliament. The date of 
its original erection into a burgh of barony is not known, 
the records of the burgh having been destroyed, and 
the town itself repeatedly burnt, during the Border 
wars between the English and the Scots; the last in- 
stance — occurred in the reign of Queen Eliza- 
beth, in the year 1570, and is recorded by Stowe, in 
his Chronicles of England, who says—“< The seaven- 
teenth of April, the Earle of Sussex, lieutenant-gene- 
yall in the North, with the Lord Hunsdon, lord gover- 
nor of Barwike; and warden of the east marches, and 
Master William Drewry, high marshal of Barwike, 
with all the garrison and power of the same, began a 
journey into Scotland, and the same night came to 

arke, twelve miles from Barwike, and so the next 
morrow entered into Tividale ; and, marching in war- 
like order, they brét, (burnt) overthrew, rased, and 

yled all the castels, towers, and villages of their 
enimies, till they came to the castell of Mosse, stand- 
ing in a strdg marish beloging to the -L. of Buckcluch, 
which likewise was rased, overthrowne, and brent, 
and so marched forward, and brent the whole countrey 
before them till they came to oye After men- 
tioning a great many other places which they burnt, 
Stowe thus—* The nineteenth, the armie di- 
vided into two partes, the one parte whereof passed 
the river of Tivite, and brent the castell of Fermiherst, 
and all other castells and townes belonging to the Lord 
of Ferniherst, Huntill, and Bedrell, and so ed to 
Mint, where both the armyes mette agayne, and so brent 
on bothe sides the river, till they came to a greate towne 
called Hawike, where they intended to have lodged ; 
but the Scottes had unthatched the houses, and brent 
the thatch in the streetes, and themselves fledde with 
most parte of theyr goodes ; but, by the industrie of 
the Englishmen, the timber was also burned with the 
thatch, saving oné little house of stone of Drumlan- 
ricke’s, wherein my lord lay that nighte.” 

Drumlanricke’s little house of stone is supposed to 
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be that which is now the Tower Inn, belonging to his Hawick. 
Grace the Duke of Buccleuch, which has lon ce =—v~ 
lebrated for the excellent accommodation afforded to 
travellers. The walls of the oldest part of this buildin 
are, in some places, no less than seven feet thick rd 
has been lately very considerably enlarged, and is now 
one of the most commodious inns in the south of Scot. 
land. The oldest charter of the town now extant, is a 
charter of confirmation granted by James Douglas of 
Drumlanrick, then baron of the barony of Hawick, in 
1537, which declares the town to have been from of 
old a free burgh of baronie, and proceeds on the nar- 
rative, that « the charters and evidents of the said town 
and burgh, through the inroads of the English and 
thieves in the by times of enmity and war, had 
been lost and destroyed ;” and this charter imposes on 
the grantees thereof the singular burden “ of maintain- 
ing one lamp or pot of burning oil before the great al- 
tar of the parish church of Hawick, in time of high 
mass, and evening prayers, on all holidays 
the year, in honour of our blessed and Saviour 
Jesus Christ, for the souls of the barons of Hawick, 
founders of the said lamp, and their successors.”” This 
charter was confirmed by a royal charter, granted by 
Queen Mary in 1545. The church is beautifully situa- 
ted on a circular eminence in the middle of the town, 
and the church-yard commands a fine prospect of the 
surrounding country. The town is well paved and 
lighted, and has a plentiful supply of excellent spring 
water, which is conveyed to the town in leaden pipes. 
It has a respectable town-house, in which the burgh 
and justice of peace courts are held. A new line of 
road is just now making to the town from the west, 
which will form a fine approach, and already a very 
handsome new street is begun to be built along the sides 
of it.. Atthe west end of the town there is an artificial 
mound of earth, of a conical form, of considerable 
height, called the Mote, which, according to tradition, 
was formerly used for holding courts of justice. The 
mail coach from London to Edinburgh, by Carlisle, 
passes through the town every day, and it is at present 
(181 ae contemplation toestablish a mail coach between 
this place and Berwick. The town is governed by two 
bailies, who, with the advice of the town council, have 
the sole management of the revenues and affairs of the 
burgh. The bailies are chosen annually, by a poll of 
the resident burgesses. The town council is composed 
of 15 standing councillors, so called from their continu- 
ing in office during life, who are elected by the bailies 
and standing council ; and of 14 trades councillors, or 
quarter-masters, who are chosen annually, two b each 
of the seven incorporated trades of the burgh. Its re- 
venue, which consists chiefly of the rents of a large 
common belonging to the burgh, is about £400 per 
annum. The poor of the town and parish are support~ 
ed by a rate, one-third whereof is paid by the Ba 
tors within the burgh, and two-thirds by the heritors 
and tenants of the landward part of the parish. Be- 
sides the established church, there are three places of 
religious worship in the town, vis. the Burgher, Anti- 
burgher, and Relief meeting houses. There is an ex- 
cellent public library in the town, which was begun in 
1760. There was also lately established a subscription 
library, by the tradesmen of the place, and there are 
besides two or three circulating libraries. A branch of 
the British Linen Company Bank has been long esta~ 
blished here, anda savings was instituted in Janu- 

ary 1815, in which there was deposited, during the 

first year, £370, by 183 different individuals. In 
1776, a farming club was instituted in Hawick for 
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“Hawick. the discussion of questions connected with agricul- 
“= ture. It is composed of most of the respectable far- 

mers, and several of the landed proprietors of the dis- 
trict. This club holds its meetings regularly on the 
first Thursday of every month. It is believed it was 
the first association of the kind established in Scotland, 
and it has the merit-of having originated many very 
important improvements connected with agriculture. 
There is here a weekly market on the Thursday, and 
four annual fairs, which fall on the 17th May, 17th Ju- 
ly, 21st September, and 8th November, besides a cattle 
tryst at which considerable numbers of black cattle are 
presented for sale in passing from Falkirk tryst to 
Newcastle and Carlisle fairs. In 1811, the population 
of the town amounted to 3036, and the town contain- 
ed 349 inhabited houses. Since that time no census 
has been taken, but the population and number of 
houses during the last five years has very considerably 
increased ; and at present in 1816, (including the po- 
pulation of Damside in the adjoining parish of Wilton, 
which may be reckoned the suburbs of the town,) it is 
estimated to exceed 4000. There are in the town three 
‘skinneries, one tannery, and two breweries ; and a very 
considerable trade is carried on in the manufacture of 
carpets, lambs wool stoekings, Scots blankets, thongs, 
and gloves. The manufacture of lambs wool stockings, 
in particular, from the introduction of machinery, has of 
late years made very rapid progress, and is still on the in- 
crease ; it was firstbegun in 1771. In 1791, there.were 
manufactured only 3505 pairs of lambs wool stockin 
and 594. pairs of cotton, thread, and worsted hose. The 
number of persons then employed .in the trade was 14 
men, and 51 women who were chiefly employed in spin- 
ning the yarn. The yarn, however, is now all spun 
by machinery. There are at present employed for this 
purpose 7 carding mills, which all go by water, con- 
taining 44 engines, or scribbling and carding machines, 
100 spinning jennies, and upwards of 500 stocking 
frames. The greatest part of the spinning jennies are 
at present wrought by the hand; but jennies of a new 
construction, to go by water, have, within the last 
twelve months, been introduced with success.into four 
of the carding mills, The quantity of wool annually 
spun into yarn.is upwards of 12,000 stones of 24 Ibs, 
to,the stone, three fifths of which are manufactured in- 
to stockings, andthe other two fifths sold in yarn to 
manufacturers in other parts of the country for the 
purpose of being made into stockings. The quantity 
of stockings annually made by the manufacturers in the 
town exceeds 328,000 pairs, The number of persons 
in the town and neighbourhood employed in the diffe- 
vent branches of this manufacture is about 1000. This 
place has been long celebrated for its extensive nurse« 
ries, carried.on by Archibald Dickson & Sons here, and 
at Hassendeanburn in the vicinity, where they were 
first begun in the year 1729. The nursery grounds in 
the occupation of these.gentlemen now extend to up- 
wards of 100 acres, cropped with all -sorts of foreign 
and native forest and fruit trees, flowering shrubs, and 
evergreens, &c. These nursery grounds are very orma- 
mental to the place, extending along the side of the 
turn ike xoad to the east and west. of the town, 
for the distance of upwards of amile and a half, In 
the cropping and cleaning,season, they-afford employ- 
ment for not fewer than 90 men, women, and children; 
but at other seasons men only are employed in:them. 
A very extensive business in the seed line is also car- 
ried on by A. Dickson & Sons, The position of Ha- 
wick, as estimated from Captain Colby’s observations on 
Wisphill, is North Lat. 55° 26’, and West Long. 2° 47’. 
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HAWK. See Hawkine and Ornitnosocy. 
HAWKES’ Temperaments ofthe musical scale. In : 

the years 1798, and 1805, Mr William Hawkes pub- 
lished two phlets for recommending the adoption 
of an irre; douzeaye scale, wherein 9 of the Vth 
viz. upon C,G, D, A, E, B, KF; and upon F and pB 
should each be flattened ¢th of a major comma, or be 
of the value 355.7984272 © 4+. 7f+ 31m; two of the 
Vths, viz. on XC and pE perfect, or each =358247f 
+31m; and consequently, the resulting or wolf Vth, 
on KG, =365.8141552 4-7 f 430m. py | aie Oy 
lars concerning the notes and temperaments of which 
system, may be seen in the Philosophical Magazine, vol. 
xXxvi. p. 173 ; xxviii, p. 304; xxx. p. 5; xxxvi. p. 47; 
and vol. xxxvii, p. 129, in which last page the beats of 
each of its 68 tempered concords are calculated, by Mr 
John Barraud, brother to the rage maker, 

In 1807, Mr Hawkes contrived, in 1808 took 
out.a patent for his methods of extending the scale of 
organs and piano-fortes to 17 notes in the octave, (see 
the Phil. Mag. vol. xxxyii. p. 325); and in 1810, he 
published a third musical pam let, in which his ob- 
ject (as afterwards explained by letter to Mr Farey, see 
Phil. Mag. vol, xxxvii. p. 321.) was to recommend for 
the tuning of this his patent instrument, a regular dix. 
septave system, in which 16 of the fifths, viz. on C, G, 
D, A, E, B; KF, XC, KG, and XD ; and on F, pB, bE, 
bA, pD, and pG, should be.each flattened the 1-318th 
part.of the octave, for 4th of Mercator’s comma), or — 
each of the value 356.068514E-+.7f431m, and the re- 
sulting or wolffifth KA to F, is of course =367.246346 
54 7f4 30m. The beats of each of the 102 concords 
in this system, have been calculated by the Rev. C. J. 
Smyth of Norwich, and published in the Phil. Mag. vol. 
XXXVil. p. 823, to which table we shall refer instead of 
copying it ; because from Mr Liston’s Essay on Perfect 
Intonation, p. 23. and 142. it appears, that My Hawkes 
has since (by letter to Mr Liston we have informs 
ed) pei his former opinion, and now recommends 
the Vths for his patent instruments, to be flattened + 
of a major comma, in which terms Mr Listen has gi- 
ven its temperaments in p. 22. It may be proper, 
however, to add, that, in this new system, each of the 
16 fifths above mentioned, will be =356.1653565 4 7£ 
+3lm, and the wolf fifth on KA =366.1810845 4 
7f£+4- 30m. 

r Hawkes’ patent piano-fortes are furnished with 
24 strings in each octave, although 17 only are of dif. 
ferent sounds, that is, all the long keys have two uni« 
son strings, from one to the other of which the ham- 
mers shift, at the same time that they do so from the 5 
short-key notes tuned flats, to the five others tuned 
sharps, or vice versa; it seems, however to us, that 7 
of these strings might probably be dispensed with, by 
allowing rather more s on each side the long-key 
strings A, B, C, D, E, F, and G, and making their 
hammers rather wider, so that after the shifting sides 
wise of the key-board necessary to cause the short« 
key hammers to move from YA, XC, XD, XF, and 
%G, to pB, pD, bE, pG, and pA respectively, or vice 
versa, the hammers of the long-keys may still conti- 
nue to strike the same strings. 

The objections which were so forcibly urged in Dr 
Kemp’s Musical Magazine against the defect of these 
instruments, in not being able to give flat and nop 
notes at the same time, or quickly succeeding 
other, as composers not unfrequently direct, seem to 
operate fatally against their introduction to general 
use. We have lately heard, that the organ which Mr 
Hawkes caused to be put up,.a few years ago, in Christ 



“e 

. 

_  .for a brace of falcoris that would fly at cranes. 
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op Blackfriars Road, in Surrey, has been either 

d or altered to a common in. Weare aware, 
rever, that this may have arisen injudicious at- 

at this , according to one or other 
of the systems that we have mentioned in this article, 
instead of applying the Mraw Tone System, which 
alone, or one eanenltagty near to it, (in the perfection 

of its major third), seems applicable to this noble in- 
strument. (¢) 
HAWKING, ot Farcowry, is the art of catching 

wild fowls by means of hawks, or other birds of prey, 
tamed, and eer tutored for that purpose. 

The art of falconry appears to have been known 
both to the Greeks and ms. It was in high re- 
pute in sa Pattee A are of ne bie 3 the 12th 
eentuty, but after the invention of fire arms, it gra- 
dually declined. % 
Mr Pennant has not been able to find any accounts 

of the art of falconry in England before the year 760, 
in the reign of King Ethelbert, who sent to Germany 

The 
art was much practised till the Usurpation, when it fell 
into disuse. 

The birds which ate generally trained to this art, are 
the jet-falcon, the pere ine, and the goshawk. By 
starving them, and keeping them awake, and never 
leaving them alone, they are rendered quite tame ; and, 
by a regular system of severe instruction, they become 
86 familiarized to the faleoher, that they obey all his 
commands, They ate taught to settle on his fist, to 
Spring at game, and to bring back the prey to the fal- 
coner. For an account and other iculars of the 
history of falconry, see Beckmann’s History of Inven- 
tions; vol. i.; and Shaw’s General Zoology, vol. vii. 

rti. See also OnnITHOLOGY. 
HAYMAKING. See Acricuttune, vol. i. chap.. 

ik. sect. ii. 
HAYDN, Josepn, themost celebrated composer of mu- 

' sie among the moderns, was the son of a wheel-wright, 
and born in 1732 at Rohrau in Austria, 86 miles from 
Vienna towards the Hungarian frontier. His father, 
fn ignorant of the principles of music, which are 
much more generally disseminated among the lower 
ranks of Germany than in Britain, played a little on the 
arp, which was accompanied by the voices of himself 

his wife. ‘Joseph having been conducted, at a very 
, by a relation to Haimbourg, was instructed 

in the cletaertiaty parts of education ; and a chapel-mas- 
ter of Vienna, having accidentally heard his voice, took 
him, when only eight years old, to replace one of the 
boys in his choir. Here he remained apparently ex- 
posed to severe discipline ; and as his voice was con- 
stantly improving, the chapel-master became anxious 
to preserve it. He explained the means of doing so to 
Haydn, now a youth of about fifteen, who thought 
oF nothing but music ; and ty | ox is 
réady assent, the day ahd hour were fixed. But the 
&ecidental arrival of his father in Vienna, prevented 
their purpose from being effected. His voice soon broke, 
and Reuter, the chapel-master, ashamed of the re- 

_ proaches which he had incurred, and exasperated at 
the disappointment, found a pretence for discharging 
him from the choir on a winter’s night, which, from ab- 
Solute poverty, he was obliged to pass in the street. 
Next morning being observed by Spangler, a poor but 
friendly musician, he obtained a lodging from him in 
a hay-loft, adjacent to a single apartment which his 
own family occupied, and also a share of their frugal 
subsistence, 

Here Haydn followed the bent of his early propen. 
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sities, in practising on a wretched spinette; but it is 
said, that after some time had elapsed, a lady of rank, 
who had seen one of his itions, desired to know 
the author. Haydn's extreme poverty hardly enabled 
hiri to obtain sufficient clothing to appear before her; 
and she had some difficulty in believing that he was the 
individual for whom she soaght. € was compelled 
to account for his necessities, by relating, in as delicate 
terms as possible, his adventure with Reuter; and, in 
testimony of her esteem, she presented him with the 
works of Matheson, Bach, and other celebrated compo- 
sers. According to some writers, his patroness was a 
niece of Metastasio the dramatic author, the real own- 
er of the hay-loft ; and they add, that he continued to 
instrnct her in music and singing during three years. 

Haydn now earned a scanty subsistence by the ex. 
ercise of his talents. He was organist to an ecclesias- 
tical establishment, with a salary of £12 yearly. He 
had occasional employment elsewhere in the same ca- 
pacity, and he sung, and played on the violin. At about 
the age of 18, he composed a quartett for Baron Furn- 
berg, and afterwards some trios, which were surrepti- 
on printed. Inthe year 1759, his patroness ob. 
tained for him the appointment of music master to 
Count Marzin, with an annual salary of £25 ; and here 
he com the first of those symphonies which have 
gained him so much celebrity. There appears to be 
some ambiguity respecting the chronology of Haydn's 
compositions. His Opera Prima consists of six quar- 
tetts, wherein all the rudiments of his fine genius are 
sufficiently developed; but it is reported, that the first 
time his name appears is to trios and harpsichord sona- 
tas, in a German catalogue of 1763. 

In the year 1760, Haydn was appointed sub-chapel 
master to a German potentate, the prince of Esterhazy, 
who was himself a skilful musician ; and on the death 
of Werner, who was the principal, and from whose 
disposition and abilities he dletived much advantage, he 
was promoted to fill his place. In this new situation, 
he had an ample opportunity, and sufficient encourage- 
ment, to pursue his talent for composition in its utmost 
latitude. Works of various descriptions flowed from 
his pen in rapid succession ; and the particular taste of 
his patron led to the composition of those which no 
preceding musician had een He witrone or 
all the limits which had fe others ; and, in adopt- 
ing a new and peculiar, me unaffected style, he 
taught the public the variety of which music is suscep- 
tible. Yet this was not accomplished without exciting 
the jealousy of his cotemporaries. It has been affirm- 
ed, that he silenced his adversaries by publishing com- 
seg wherein their own style was introduced, to 
tray its inferiority, In order to gratify the prince, 

he composed music with uncommon distributions of 
the parts or the performers; such as the Echo, which 
consists of a double trio for two violins and a violon- 
cello, each set of performers being in a different cham~ 
ber, but within their mutual view. Profiting by 
this singularity of taste, he composed another piece, 
called the Adieu, on occasion either of a quarrel in the 
orchestra, which induced all the band to give in their 
resignation, or, what is less probable, because the prince 
treated some of Haydn's warmest exertions with mark- 
ed neglect. This was a y ony ingeniously devised, 
so that one instrument should regularly close after an- 
other; and as the music gradually terminated, each 

rformer saw written before him, “ Put out your can- 

le, and go about your business.” All obeyed in suc- 

cession, and a solitary instrament finished the whole. 
Haydn’s time was principally occupied in musical 
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Haydn. eomposition; he generally dwelt with the prince of . 

Esterhazy, at Eisenstadt in Hungary, and accompa- 

nied him during two or three months of the year, 
which were spent at Vienna. Here he became ac- 

quainted with the Chevalier Christopher Gluck, an 

eminent composer for the opera, Mozart and others. 

The former advised him to travel in France and Italy, 
from which he predicted the greatest advantage in dra- 
matic compositions; but the moderate finances of Haydn 
seem to have deterred him from following his coun- 
sel. His fame, however, had extended far beyond the 
sphere of his residence; and he was employed to com- 
pose an instrumental oratorio on the seven last sentences 
of our Saviour, for some religious ceremony, in a cathe- 
dral at Cadiz, which was hung with black, while a sin- 
gle lamp glimmered over the audience. Twelve years 
later, Haydn, without changing any of the instrumen- 
tal parts, had words adapted to it. Many of his com- 
positions are quite unknown in Britain, particularly 
a multitude of pieces for the bariton, a kind of small 
violoncello, with five strings above the bridge, and 
others behind the hand, to be touched by the thumb, 
played on by the Prince of Esterhazy, and to which the 
inhabitants of this country are strangers. 

By the advice of Baron Van Swieten, Haydn visit- 
ed London ; and his residence there may be regarded 
as one of the most fortunate periods of his life. His 
great and steady patron the prince of Esterhazy had 
died in the same year, 1790 ;- and while he left him his 
usual salary, he also dispensed with his discharging the 
duties of the situation. He seems. indeed to have held 
him in great estimation; for when Haydn's house at 
Eisenstadt was burned down during his absence at 
Vienna, the prince directed another to be built, having 
exactly the same size, appearance, and accommodation. 

In London Haydn experienced the most gratifying 
reception ; he remained there eighteen months, and re- 
turned to the continent in the year 1794. | He now be- 
gan to be treated with those honourable distinctions due 
to his transcendant genius. He was created Doctor of 
music by the University of Oxford, and other lite- 
rary and musical associations soon followed the ex- 
ample. . At this time a concert on a liberal and ex- 
pensive plan was established by Salomon, .the late 
leader of the opera, where all the first/performers were 
engaged; and each performance was anneunced to 
commence with an overture, expressly composed for 
it by Haydn. Twelve symphonies, which stand un- 
rivalled, were thus produced ; and, as is well known, 
these were afterwards ingeniously reduced to quintetts 
by Salomon. Some of them, or the whole, have since 
been adapted as trios for the piano-forte, violin, and vio- 
loncello. Haydn also composed and published several 
other works while in London; several of which are 
dedicated to the amateurs of this island: and a still 
more essential result was, the universal diffusion of a 
taste for his music. 

During his absence from Germany, a tablet, or obe- 
lisk, had been erected in honour of him at Rohrau, the 
place of his nativity, by Count Harrach; and on re- 
turning to the continent, he composed the oratorio of 
the Creation, in 1795, which is esteemed among the 
finest and most elaborate of his works. But his other 
compositions of the same kind, the Seasons, Stabat 
Mater, The Last Words of Christ, and The. Return of 
Tobit, have not been all equally successful; partly, 
it is supposed, from the want of coincidence between 
the music and the words. The last, however, which 
was written in 1775, is performed annually at Berlin, 
for the benefit of the widows of musicians. 

1 

HAYDN. 
While Haydn approached that period of life when 1 

the faculties usually decline, he was loaded with ho. 
nours, and his vigorous invention continued to be un= — 
impaired. He received honorary degrees from the 
academies of Stockholm and Amsterdam in 1798 and 
1801; and in the following year, on a vacancy occur- 
ring in the National Institute of France, he was elected 
a member, at which time our countryman Mr Sheridan 
was one of the candidates. He was also chosen a 
member of the Phil-Harmonie Societies of Laybach 
and St Petersburgh, and of the Children of Apollo at 
Paris, in 1805, 1807, 1808. Nay, the last “a mea 
dal, bearing his portrait, and invited him to the capital, 
with an offer of a sufficient sum to defray his expences. 
But this was not all; for Prince Kurakin, the Austrian 
ambassador at Vienna, presented him with a letter from 
the Phil-Harmonic Society of Petersburgh, full of gra« 
titude and admiration of his works, pre accompanied 
by a large gold medal, weighing above half a 
struck in honour of him, and his portrait, with 
the most flattering legend. He is also said to be the 
hero of a Spanish Poem on music. 

But Haydn was now little more than sensible of the 
distinctions he received. He bent under the weight of 
years, and ceased entirely to compose about 1803. It 
was not without regret, however, that he witnessed his 
own decay. He feelingly deplores it in a vocal quar= 
tett, beginning, “ My strength is enfeebled, death awaits 
at my gate.” Indeed he was so much weakened, that 
it became neéc¢ to construct a piano for him, re« 
markably light and easy in the touch. We have even 
heard those who knew him well declare, that he re« 
lapsed into a second childhood. : 

Haydn dwelt constantly at Vienna, and confined 
himself to his house and garden after the year 1806. 
The seventy-third anniversary of his birth had been 
celebrated by a concert in one of the theatres, conduct« 
ed by the son of Mozart; and, in 1808, a great musi- 
cal association of that city resolved to close the perform 
ances of the season with the Creation. Haydn, though 
withdrawn from the world, consented to be present. 
He was received by the Princess Esterhazy, and others 
of distinguished rank, in the hall of performance, and 
carried, amidst the sound of trumpets and loud accla~ 
mations, to a particular part of the gallery which was 
appropriated for him. He was overwhelmed by this 
mark of approbation ; and upon retiring, which he did 
very early, signified that he felt it was for ever. This 
great composer expired on the 31st May 1808. 

Haydn’s personal appearance betrayed no indications 
of genius. His stature was large, and his features 
coarse, But he was mild and complacent in manners ; 
modest and unassuming, and universally beloved in 
private life. He was never tainted by jealousy, and, 
unlike those who proclaim their own merits by under- 
valuing the works of others, he was always ready to 
approve where approbation was due. Handel’s cho- 
russes he thought sublime, though his music might be 
defective in melody. He entertained the highest opi- 
nion of Mozart, declaring his death a public cals 
and when invited to be present along with him at the 
coronation of the Emperor Leopold at Prague, he ob- 
served, “ Where Mozart is present, Haydn ought not 
to appear.” Haydn indeéd was too reserved. That 
innate modesty, and his moderate finances perhaps, pre- 
vented him from attaining some distinguished situation 
in his own country, which his talents merited. The 
Emperor Joseph is justly reproached with neglecting 
to place the first musician at the head of his orchestra ; 
but probably it is there, as it is in many other countries, 
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in his later years, but 

_ his first visit to Britain. He was married many years, 
_ but not bepllys and he had long been separated from 
_ his wife. Two brothers, Michael and John, survived 
. him. The former, who had considerable merit as a 
. composer, died master of the band to the court of Salz- 

bourg; the latter died in the service of the Prince of 
Esterhazy. 

Haydn's compositions exist. in the most astonishing 
variety. They are calculated to amount to 842, inclu« 
ling those of every description: and the following is 
said to be an abstract of a e furnished by him- 
self'in the year 1805. Symphonies, 118 ; various pieces 
for the baritons, 163; instrumental pieces of from five 

_. tonine parts, 20; marches, 3 ; trios for two violins and 
a bass, 21, and 3 for two flutes anda violoncello; 6 so- 
los for violin with tenor accompaniments ; 3 concertos 
for violin and violoncello: 1 for the double bass; 2 for 
horns ; 2 for the trumpet; 1 for the flute; 1 for the 
organ ; and 3 for the harpsichord; 66 sonatas for the 
piano forte, and 83 quartetts. Another unfinished quar- 
tett was found at his death, to which some portion that 
was wanting has been supplied ; and it was performed at 
a grand. concert in commemoration of him at Berlin in 

_ October 1809. This assembly was opened by an eloquent 
_ eulogium on his merits. He also produeed 34 composi- 

tions of church-music ; 5 oratorios; 19 or 20: operas; 
13 airs in three or four pee, 42 simple songs and 
duetts ; 40 canons. Besides these, he wrote preludes 
and basses for 365 Scotch airs; and composed above 
400 minuets, dances, and waltzes. At his death there 
were found 46 unpublished canons, framed to ornament 
his apartment ;_not being rich enough, he said, to pur- 
chase pictures, he had himself made tapestry to cover 
the walls. 

’ Amidst such an infinity of works, the whole of which 
have probably never been heard by any one indivi- 
dual, it is difficult to determine where the preference 
is due. But the fertility of imagination is conspicuous 
throughout, and Haydn’s compositions are ever new. 
Perhaps he has been less successful in the vocal than 
the instrumental departments. None has ever equalled 
his distribution of music in the orchestra, or called 
forth the single and combined powers of instruments 
in an equal degree. Here he has excelled all his pre- 
decessors, his cotemporaries, and successors ; and those 
pieces which he has written for a full band stand un- 
rivalled, whether we attend to the unity of design, the 
relation of parts, or that sudden burst of grandeur 
which amazes the auditor. Next to the symphonies, 

aydn’s quartetts seem to be most admired; they are 
written with apparent simplicity, but almost all of 
them present considerable embarrassment, unless to 
skilful performers. This composer is one of the few 
who presents etual novelty, who never imitates 
himself, and who adapts,intimately and exactly the 
music to those instruments for which it is designed, 
None of his music is tedious or languid, unlike some 
modern compositions, whose authors, ignorant. that 
they are il pra nothing more than preludes or vo- 

“Juntaries, suppose they have taken up an inexhaustible 
‘theme. His minuets and trios are perhaps devised 
‘with more ingenuity, and more calculated to please 
‘than any that favs appeared, and he is particularly suc- 

z in variations on an air, and in modulations. Yet 
it is vain to affirm that equality Ae his works ; 
and it will not appear surprising if inferiority be some- 
times discovered in such a multitude. We should re- 
mark, as a very extraordinary fact, that the lapse of 
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yin, that men of real genius are superseded by those who have 

=~ none. He enjoyed a competency 
his total fortune did not exceed £250 at the period of 

HEA 
years had no effect in diminishing the quality of his 
compositions. The first quartett of the free me and 
his last which he wrote, are excellent, though there be 
some difference in their style. Haydn ventured far, 
and was successful ; many have endeavoured to follow 
the same course with doubtful approbation, Perhaps 
had Mozart not been prematurely cut off, he might have 
approached to him in excellence ; but as yet Haydn is 
entitled to be designed the first of modern masters, (c) 
HAYLING, Isie or. See Hampsnine, 
HEAD. See Anatomy, vol. i. p. 776. 
HEALTH. See Aviwents and Lonorwiry, 
HEARING. See Anaromy, vol. i. p. 787. 

_ HEART. See Anatomy, vol. i. p. 807. and vol. 
ii. - 28 ; and Puysro.ocy. 
AIEADLEY, the Rev. Henry, an English poet and 

critic, whose highly promising talents were unfortu. 
nately lost to the world at the early age of 23, was the 
son of a clergyman in Norfolk, and was born at Irstead 
in that a in 1766. He was educated at the gram- 
mar school of Norwich under Dr Parr, and was admit- 
ted a commoner, and elected a scholar of Trinity Col- 
lege, Oxford. At the university, the living example of 
Thomas Warton, then the Senior Fellow of Trinity 
College, seems to have communicated to Headley an en« 
thusiasm for the elder school of English poetry. While 
combining this pursuit with his classical studies, he 
published his Poems and other Pieces in the year 1786; 
and, in the following year, at the age of 22, he pub- 
lished Select Beautiesof Ancient English Poets, with Re- 
marks, In his poems, though marked by eleganceandsen- 
sibility, there was no promise of transcendant genius ; 
but his Remarks on the elder Poets, displayed an ex- 
tent of reading, a comprehensiveness of views, and a 
perspicuity of taste, which were justly regarded with 
wonder in so young a writer. He cannot, indeed, be 
said to be wholly free from partiality and exag; ion, 
in estimating the elder writers, whose beauties he com- 
plains of being neglected; but. still as a critic, he de- 
serves to be remembered in English literature. Mrs 
Cooper, in her neat Biographies and Selections, led the 
way in preserving the memory of our early poets ; War- 
ton contributed immense industry in racreting our 
literary, history ; Percy restored to us our ballad poetry ; 
but in the selections and criticisms of Headley, there is 
a classical taste and condensation of materials, more ele- 
gant than what we meet with in any of his fellow la- 
bourers in the same pursuit. His critiques are like the 
portraits of a master, flattered. indeed, but done with 
general truth and great animation. His life was too 
short to have many events, Some months after leaving 
Oxford, he married, and retired to Matlock in Derby- 
shire, in a spot where the wild scenery accorded with 
his romantic turn of mind. But the symptoms of a 
consumptive tendency, which had before appeared in 
his delicate frame and constitution, began now to make 
rapid advances; and being warned to try the benefit of 
a warmer climate, he had the resolution to take.a voy- 
age to Lisbon, unaccompanied by any one he knew, 
On landing at Lisbon, far from feeling any relief from 
the climate, he found himself opp by its heat. A 
few days would have probably terminated his life, when 
a Mr De Visme, to whom he had. received a letter of 
introduction from the late Mr Windham, invited him 
to his healthful villa, near Cintra, allotted s cious 
apartments for his use, procured for him an able phy- 
sician, amused him with his elegant books, and. gave him 
every chance of benefiting from the change of climate. 
But hie malady was incurable ; and having returned to 
Norwich in the month of August, he expired there, in 
Noy. 1788, in the 23d year of his age. (») 
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ADE ASE 

Hear is a term which was originally employed to ex- 
ress the effects produced by a peculiar condition of bo- 
ies, when they communicated the sensation of warmth. 

It was also perceived that hot bodies, or those that had 
the power of communicating warmth, possessed other 
properties, such as that of expanding the substances to 
which the warmth was imparted, of converting certain 
solids into liquids, and certain liquids into the state of 
vapour, and many other operations of great importance 
in the system of nature. Philosophers soon began to 
speculate upon the cause of these phenomena, and, with 
a degree of inaccuracy, to which we are liable in the in- 
fancy of our scientific pursuits, they employed the same 
word to signify both the cause,and the effect produced, It 
was commonly said, that heat occasioned the warmth and 
expansion of bodies, and likewise that heat was excited 
in bodies by the addition of some peculiar kind of mat- 
ter, or by a certain modification of their particles. The 
more precise nomenclature of the moderns has tended 
to correct this error, and has led to the invention of a 
new term, caloric, to designate the cause, while the 
word heat is, strictly speaking, only applicable to 
the effect. As, however, in all the older authors the 
former phraseology necessarily exists, as it is still adopt- 
ed in popular language, and as there is no danger of 
falling into any error, since the distinction has been so 
fully pointed out, the word heat is frequently employed 
in its double sense, even by the latest and most correct 
writers, and it will be used in this way in the following 
article. 
We have already given some account of the nature 

and effects of caloric under the head of Curemistry ; 
but it is an agent of such extensive importance in the 
operations of nature,—it produces such powerful effects 
both upon organized and unorganized matter,—it is so 
intimately connected with the existence of life, both 
animal and vegetable,—and is so essential to all the 
processes by which we act upon the bodies around us, 
when we convert them to our support or utility;—that 
it well deserves to be farther discussed, and made the 
subject of a separate article. The importance of the ob- 
ject has produced a consequent share of attention to it 
from the modern experimentalists ; and there is per- 
haps no one topic on which more curious, and, we may 
add, more unexpected results have been obtained, than 
have ensued from the researches into caloric. The 
names of Black, Crawford, Rumford, Pictet, Gay-Lus- 
sac, Prevost, Dalton, and Leslie, among many others 
which will be afterwards referred to, must suggest the 
recollection of the many ingenious and elaborate trains 

. of experiments, that have occupied the attention of phi- 

Plan of the 
article. 

losophers, during the last 50 years. It will be to an ac- 
count of what has been done in this period that we shall 
principally confine ourselves in the following pages ; 
for the experiments and hypotheses that were publish- 
ed before this time, are rather to be regarded as curious 
historical records of opinions, than as affording much 
that is important in the actual advancement of know- 
ps: 

_ We shall arrange our observations on heat under four 
heads: 1st, The properties of heat; 2d, The effects of 
heat ; 3d, The sources of heat ; and, 4th, The nature of 
heat. In the course of the article, we shall take an op- 
Paes: of tracing the gradual developement of the 
ading opinions that have successively prevailed on 

these topics, as well as the most important experiments 
by which they have been da i § ; 

SECT. I. 

On the Properties of Heat. 

Ir might, at first_view, appear more regular to begin 
by investigating the nature of heat, before we described 
its properties and effects; but it is so difficult to ascer« 
tain its nature, and the knowledge which we possess, 
or rather the conjectures which we form concerning it, 
are so entirely derived from the observations that we 
are able to make of its properties and effects, that the 
order of treating the subject. which we have adopted, 
will be found, we apprehend, the most convenient. For 
the present, we may consider heat, or caloric, to be a 
principle or pores: existing in bodies, which gives rise 
to many of their most important actions, and modifies 
their effects upon other substances. 

The properties of caloric are of three kinds: Those Arrange. 
that are strictly mechanical, or such as may be con- ment c 
ceived analogous to the laws of gravitation or impulse ; Propet 
chemical, or those that tend directly to effect a chemi- heat. 
cal change in bodies; and a third class, which may be 
regarded as specific, and which do not bear an exact 
resemblance to either of the two former. 
Among the mechanical properties of caloric are its 1, Mechani 

radiation, reflection, and refraction, which bear a very cal prope 
near resemblance to the same affections of light. Some ties. 
obscure intimation of the radiation of heat may be Radiation. 
met with in the authors of the latter part of the 17th a 
and beginning of the 18th centuries, but the subject 
was not een attended to until the time of Scheele. gcheete’s 
This distinguished philosopher, in his investigation of experimen' 
the nature of fire, performed some new and decisive ex- on radian 
periments, which completely established the existence b** 
of this property, and chewed how it differed from the 
power which hot bodies possess of communicatin 
warmth by contact. He found, that when glass is 
interposed between the face and a quantity of burn- 
ing fuel, although the light passes through without 
interruption, the heat, at least for a certain space 
of time, is entirely stopped. Heat, he observed, ra- 
diates through air, without communicating any warmth 
to it, and its passage does not appear to be interrupted 
by any currents in the atmosphere. He found, that a 
transparent mirror, which concentrates the rays of light, 
does not produce any increase of temperature in the fo- 
cus, until it has absorbed a sufficient portion of heat, 
but it then becomes a radiating body, and emits heat in 
certain directions. The conclusion which may be de- 
duced from Scheele’s experiments is, that caloric is sent 
off in rays from all hot bodies, and moves through the 
air with great velocity, but that in this transmission, it 
does not necessarily communicate warmth to it, and is 
not diverted from the straight course by any currents 
or motion of the air itself: (On Fire, p. 70, et seg.) His On the 
experiments also tended considerably to elucidate ano- ration of 
ther point respecting heat, which had been the subject heat and 
of much controversy, whether it was not identical with : 
light, or only differing from it in gas pt of some 
slight modification of its properties. Heat and light 
are so frequently observed in connection with each 
other, emanating from the same sources, and produced, 
as it would appear, by the same agents, that the opi- 

of Heat 
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s nion of their identity was generally adopted, at the com- 
_ mencement of the last century. Some distinguished 

experimentalists had indeed embraced the contrary doc- 
trine, and some facts were brought forwards in its sup- 
port. Instances perpetually occurred, of high degrees 
of heat being produced, which were not accompanied by 
light ; and, on the other hand, it was found, that there 
were some luminous bodies which were not hot, and 
especially, that the moon’s rays might be concentrated 
by a lens, or mirror, so as to produce a very brilliant 
light, yet that no sensation of heat was excited. These, 
however, and some other analogous facts, were not 
deemed sufficiently conclusive to establish the point. 
Some authors regarded heat and light as the same sub- 

' stance in different states ; while those, who did not ad- 
mit their materiality, conceived that they depended up- 
on the same affection of matter, but differing in its de- 
gree or intensity. Scheele’s experiments seemed to 
prove, that heat and light, when closely united toge- 
ther, as in the wh of the sun, or of a burning bod ; 
may be completely separated, so that the specific effects 
of each may be obtained distinct from the other. We 
have already referred to his observation of the manner 
in which a sheet of glass permits the light to pass 
through it, while it intercepts the transmission of the 
heat ; and he also found, that if rays composed both of 
heat and light, as they were sent off in combustion, be 
received u a glass mirror, the heat is absorbed, 
while the light alone is reflected. 
The distinct nature of light and heat is rendered still 

‘more probable, by some late experiments of Dr Her- 
schel’s, in which he separated them from the state of 
combination in which they exist in the sun’s rays. He 
~was led to observe, that the differently coloured rays 
possess different powers of producing heat; the least 
refrangible rays, those which excite the sensation of 
red, possess the greatest heating power; and the power 
‘diminishes, until we arrive at the violet, or most re- 
frangible rays, which excite the least heat, the inter- 
‘mediate colours possessing an intermediate power in 
this respect. But he not only discovered that the rays 
of heat and of light were thus very differently affected 
‘by the prism ; he farther found, that the effect upon 
the thermometer was most considerable in a point be- 
yond the red-making rays, entirely out of the limits of 
the spectrum, and, of course, in a spot on which no 
part of the luminous ray was received. Beyond this 

int, where the temperature was at its maximum, the 
fans gradually diminished, until it was no longer per- 
ceptible: (Phil. Trans. 1806, p. 286. et seq.) From 

> . these experiments, the results of which were verified 
Englefield’s by Sir H. Englefield, who employed an a of 

speri- er a different kind, we learn, not only that heat is 
emitted in rays from the sun, but that solar heat may 
be obtained ‘separate from light ; and although, like 
light, it is possessed of the power of being refracted, 
‘yet-it possesses this power in a different degree. In Sir 
H. Englefield’s experiments, where the blue rays raised 
the thermometer to 56°, the green to 58°, the yellow 
to 62°, and the red to 72°, the space beyond the pris- 
matic spectrum elevated it to 79°, and it sunk to 72° 
when returned into the red rays: (Journ. of Royal 

crard’s ex. Inst. i. p. 203.) Similar results were obtained by M. Be- 
periments. tard; but he observed, that the maximum of heat was 

at the very extremity of the red rays, when the bulb of 
the thermometer was completely covered with them ; 
and that beyond the red extremity, where Herschel 
found the heat to be a maximum, it was only 1-5th above 
that of the ambient air. See Appenprx to this article. 
~ The radiation of heat .was exhibited in a still more 

meits. 
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decisive manner by Pictet, who seems to have under- Properties 
taken his experiments on the subject at the suggestion of Heat. 
of Saussure. This distinguished naturalist was led to , ~~" 
form some speculations concerning caloric, from certain ae ong 
atmospherical phenomena which he noticed, during his Picte: and 
travels among the Alps, where he conceived that the Seussure. 
communication of heat could not be accomplished by 
the contact of the heated body. He refers to an expe- 
riment of Mariotte’s, which was published in the Me- 
moirs of the Academy of Sciences for the year 1682, in 
which he states, that “the warmth of a fire reflected 
by a burning mirror is sensible at its focus.” Lambert 
also informs us, in his Pyrometrie, that he placed a 
burning body in the focus of a concave mirror, and 
that he was able, by means of it, to inflame another 
body, placed in the focus of an opposite mirror, at the 
distance of above 20 feet. In this experiment, Lam- 
bert distinctly marks the difference between what he 
calls “* Juminous heat” and “ obscure heat,” and attri- 
butes the effect to the latter principle, i. ¢. to heat pro- 
perly so called, in © ition to light. 

aussure repeated the riment in conjunction with : 
Pictet; and, Ta seeder © peeve the feceidudinns of ete 
the action of light, they employed a ball of iron, heat- metallic 
ed to a degree short of what would render it luminous ™ T° 
in the dark. They used tin mirrors, that were placed 
more than 12 feet from each other: and, when the iron 
ball was put into one focus, they suspended a thermo- 
meter in the other, and observed the instrument to be 
very perceptibly affected, more than another thermo- 
meter, equally near the ball, but out of the focus. The 
former was raised from 4° to 144° of Reaumur; the 
latter from 4° to 63° only: (Voyages dans les Alpes, 
§ 926.) . The result of this experiment is easily expli- 
cable, upon the supposition that heat, whatever be its 
nature, radiates in straight lines; that it impinges against 
solids that are opposed to its course; and that, accerd- 
ing to circumstances, it either raises the temperature 
of this body, by being united to it, or is reflected from 
its surface. The heated ball, in this case, emitted rays 
of heat in every direction: those that were contiguous 
to the mirror fell upon it ; but, owing to its polished 
surface, were reflected in straight lines to the other mir- 
ror, and were again reflected from this, according to 
the laws of m ical impulse, into the focus in which 
the thermometer was suspended. This thermometer 
received the effect, both of the rays that were sent off by 
the iron ball, on the side contiguous to it, and of those 
which were on the’ contrary side of the ball, next to the 
mirror ; whereas the thermometer not in the focus, on- 
ly received heat from the side of the ball o to it. 
Pictet’s apparatus is shewn in Plate CCLXXXVIII. 
Fig. 9. Description of Plates. 

. Pictet still further prosecuted. these experiments, Farther ex- 
and varied them in different ways, so as to 1 the periments 
objections that might be urged against the conclusions ° Picts 
which he derived them. In order to separate the 
light from the heat, and to-shew the distinet operations 
of each, he placed a lighted candle in one of the foci, 

and noticed its effects upon a thermometer placed in 
the other focus. He then interposed a plate of glass 

between the candle and the thermometer ; and he found, 
as he had expected, that although the light passed as 

before, a considerable portion of the heat was inters 

cepted in its e from-one mirror to:the other ; in 

this way confirming the: results that had been formerly 

obtained by Scheele. But, in order to remove more 

effectually all suspicion that the effect in this case de- 

pended upon the rays of light, he placed a flask 

of boiling water in the focus, from which we may 

Remarks 
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be confident that no light could be emitted: and this 
he found to radiate heat, and to raise the thermometer 
very perceptibly. The experiments of Pictet may 
therefore be considered as completely establishing the 
point, that heat is sent off in right lines from bodies, 
where light cannot be supposed to be present. He also 
rendered the radiating power of caloric still'more ob- 
vious, by shewing, that when rays.of ‘heat impinge 
against a body, if it have a polished surface, they are 
reflected from it; but, if the surface be ‘such as not to 
admit of reflection, they enter into it, and raise its 
temperature. In pursuance of ‘this idea, he found, 
that when the bulb of the thermometer which he em~ 
ployed was blackened, it rose more rapidly, or absorb- 
ed more heat, than when its surface was clean and 
bright ; thus proving, that the heat from boiling water 
was, in this respect, similar to the heat in the sun’s 
rays, or that emitted during combustion: (Essay on 
Fire, § 51, et seg.) We have already referred to the 
experiments of Dr Herschel, in which he analysed the 
sun’s rays, and separated the part which produces heat, 
from that which excites the sensation of colour. These 
experiments proved, in a very decisive manner, the ra- 
diating power of the calorific part of the solar beam ; 
and he afterwards made experiments of a similar kind, 
upon different species of heat, extricated from bo- 
dies on the surface of the earth, such as burning fuel 
and red hot iron. Phil. Trans. 1800, p. 316. 

An interesting train of experiments, on the manner 
in which heat radiates, or escapes from the surfaces of 
bodies, was-performed by Rumford, in which he shew- 
ed, with his usnaladdress and dexterity, the different 
effects which are produced by a difference in the nature 
of the radiating surface: on Trans. 1804, p. 89 et 
seq.) By a singular coincidence, nearly about the same 
time that this essay was published in the Phil. Trans. 
a still more complete view of the subject was taken by 
Professor Leslie. They both supported their peculiar opi- 
nions by a number of well contrived and well execut- 
ed experiments, which led'to many’ curious and unex- 
pected results, and which have, in some measure, al- 
tered our previous notions respecting the nature of 
heat, or at least respecting some of its most remark- 
able properties. It had been before known, that the na- 
ture of the surface of a body materially affects its power 
of admitting caloric to enter into it; and this power 
was now extended to the emission or radiation of heat. 

There is so much similarity between the ‘experiments 
of Rumford ‘and Leslie, that it will not be necessary to 
refer to both of them, considering the narrow limits te 
which we are confined in this article ; and.as those of the 
at ter are generally the most decisive, and, for the most 
art, performed with the most accurate instruments, 
we shall principally employ-them in our examination of 
the subject, 

Professor Leslie's researches illustrate, in a striking 
periments on Manner, the effect of the peculiar nature of the surfaces of 
radiation. bodies, both upon the emission and reception of radiant 

heat, bodies of equal temperatures discharging and ab- 
sorbing it in very different degrees. When a body 
sends off rays of heat, we may conceive that it parts 
with a portion of caloric that “was previously united to 
it; and that when it receives the rays of heat, a quan- 
tity of caloric beeomes combined with it, which was 
before in a free state. These two operations, although 
the reverse of each other, seem to exist in the same pro- 
portion, and in all respects to bear an exact ratio to each 

Differential other. Professor Leslie employed in his experiments a 
thermome- 
ters 

species of air thermometer of anew construction, which, 
besides possessing the advantage of being an instru« 
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ment of great delicacy, and being 1g sensible to very mi- Proper 
nute variations of heat, has also the useful ee of of 
indicating, at all times, any variation that occurs in the 
temperature of the. portion of air in which it is immer. 
sed, and of adapting, as it were, its own scale to this 
new temperature, so that the apparent effect is the 
same, whatever be the actual temperature at which the 
experiment is performed. It was from this 
that he gave to his instrument the name of 
thermometer, as not indicating the actual degree of heat, 
but only the degree in which it differs from that of the 
atmesphere, At is shewn in Plate CXLI. Fig.1.) Rum- . 
ford employed an instrument very similar in its nature, 
which he called a i 

In ascertaining the q Experi 
surfaces of bodies, Professor © generar examined. ™ents with 
the rays after had been reflected by concave mirrors., * Canc 
Those which he used were con of polished block 
tin ; and by means of a mould, upon which they } q 
formed, they were made to constitute portions of the i | 
parabolic’curve. The substance from which the heat 
was emitted was boiling water, contained in a cubical 
canister of block tin. was provided with a 10 
meter to ascertain its temperature ; and the apparatus be= 
ing placed in the focus of an elliptical tin reflector, the 
effect was noticed upon the differential thermometer, si« 
tuated in the opposite focus. ‘The canister had four. 
sides of equal dimensions ; and these being prepared in 
different ways, either polished, or left rough, varnished, 
or covered with paper, or some other substance, afforded _ 
an opportunity of accurately examining and com 
the effect of different kinds of surfaces on the radiation of 
heat: (Inquiry, p. 17.) ‘The apparatus is shewn in Plate 
CCLXXXIX, Fig.11. Professor Leslie begins by ascer« 
taining what was the effect of the canister of boiling water, 
when simply placed in the focus of the reflector, in what 
length of time the maximum of heat was produced, and 
how long the processof cooling occupied. He likewiseob- 
serpadthe effect produced on the thermometer, by em- 
ploying water of different temperatures, and also by the 
degree in which the vermpermepne of the water exceeds that 
of the temperature of the air of the chamber in which 
the apparatusis situated. The vessel that contained the 
water was a cube of'6 inches ; and when it was at the 
‘boiling ‘heat, and was,placed at the distance of about 3 
feet from the mirror, the rise of the differential thermo- 
meter was equivalent to what would have been 14.5? 
of Fahrenheit’s seale. He also found that the, greater 
was the excess of the heat of the mates above the tem~ 
erature of the room, exactly in the same )Prapeneae = 
te its action, on ‘the thermometer. Hitherto € VES- Experi 
‘sel had been employed with its uncovered side turned ments o 
towards the reflector ; and he next proceeded to contrast the radi 
with this the effect-of the other three sides of the ca- er 
nister, one of which had a-plate of glass cemented to ¢ 
it, another had rhe Pam | on it, and the 
fourth was covered with a varnish of lamp black. The 
effect produced by these different surfaces was very. 
singular, and was, to the experimentalist himself, very 
unexpected. The uncovered side, which had the usual 
polish of a metallic surface, produced an effect upon 
the thermometer equal to 12°, the side to which the 
glass had been applied to 90°, that covered with paper 
to 98°, while the varnished side was equal to 100°. 
From these experiments we arrive at the important 
conclusion, that heat radiates from a polished metallic 
surface with riot quite 3th part of the energy that it does 
from a surface that is covered with some ‘substanice, 
which takes away the effect of the polish. Inquiry . 18, 

An experiment, which may be regarded as the re- 
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- covered with a layer of minium, 

: applied, so.as to 
admit of a degree of polish. It was then found, that 
the coated thermometer, analogous to the polished side 
of the canister, received only about #th as much heat as 

' when the instrument was without the metallic covering. 
The:power of surfaces in absorbing heat, seems there- 
fore to be intimately connected with that of radiating 
it, materially influenced by the nature of the surface, 
much less when consisting of polished metal, and great- 
ly augmented when covered with paper, varnish, or any 
other not-metallic substance. These iments seem- 
ed to indicate, that the er of ‘radiating and of ab- 

_ sorbing heat-was in ‘an inverse ratio to that by which 
heat is reflected from surfaces ; and this point was after 

wards made the subject of direct experiment by Profes« 
sor Leslie. He had already found, that the polished sur- 
face of the canister was a bad radiator, and that the 
coated thermometer, in consequence of its polish, was 
equally unfitted for absorbing ‘heat. The next object 
was to examine, whether these surfaces, which were the 
least fitted to radiate and ‘absorb it, were not’as much 
superior in their reflecting, as they were defective in 
their radiating power. The tin reflector was removed, 
and in its + we was substituted one of ‘glass, while the 
canister of boiling water, and 'the/differential thermo- 
meter, were placed as before in the respective foci. In 
order to produce ‘the greatest action upon the mirror, 
the varnished side of the vessel was opposed to it ; ‘but 
the effect-produced by reflection in this case was not 
considerable. No important alteration was produced, 
by removing the metallic coating from the back’ part of 
the mirror, or by roughening it with emery ; but when 
the anterior surface of the glass was covered with In- 
dian ink, no‘heat was sent of from it. On the contra« 
ry, when the front of the mirror was’ coated with tin- 
foil, the thermometer rose ten times as much as it did 
from the effect of the naked glass. These experiments, 
when compared with each other, lead to the following 
conclusions ; ‘That when the rays of heat strike against 
polished glass, a large portion of them’is absorbed, and 
tends to/raise the temperature of the glass itself; but 
when they impinge against polished metal, few of them 
enter the metal, and nearly the whole are reflected, In- 
(quiry, p. 21. . 
aT Protos Leslie having now fully established the con- 

ive nection between the radiating and the absorbing A gid 
different kinds of surfaves, afterwards proceeded to va 
the’effects in different ways, and to compare them ‘wit 
each other under different modifications. We have 
mentioned above, that the polished ‘side ‘of the canister, 

* when’ opposed to the mirror, produced in the differen- 
tial thermometer ‘a ‘certain rise, which we have called 

to 12; that of the varnished surface being estima- 
ted, as a standard of comparison, at 100. hen the 
tin was rubbed witha small quantity of mercury, an 
effect was ‘produced equal to 14, and when completely 
eoated with it equal to 20. As the brilliancy in this case 
appeats not to have been less than frem the pure tin, 
we must conclude that there is either a different radia- 
ting power attached to different metals, independent- 
ly of their mechanical properties, or that an amal- 
gam ‘of tin and mercury was formed of a soft consist- 
ence. It was afterwards found, that when a metal loses 
its brilliancy by oxidation, the radiating power is increas- 
éd'in the same proportion : a fresh ‘surface of lead rais- 
ed the thermometer only 4th as much’as the lead when 

This effect of oxida- 
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tion perhaps have been icted from the pre. Pr 
ceding éxperiments ; but the tion caused by 
ply’scratching or roughening the metal, seems more 
remarkable. If the perfectly smooth surface produced 
on the thermometer an effect equal to 12, by rubbing it 
with a file or with sand, so as to d its po- 
lish, an elevation took place equal to 26, or rather more 
than‘twice as much asthe former, It was afterwards 
found, that when the tin canister was coated with an 
animal substance, such as jelly, if it was spread wpon it 
only to the thickness of a fine film, it raised the ther- 
mometer to 38 ; but’when laid on so as to form a thick 
coating, the effect was about twice as t, or near 80, 
The effect in this case, was not found, however, to bear 
an exact ratio’ to the thickness of the coating ; nor was 
a difference in the thickness ‘ofthe coating observed to 
have any’ effect, except when an ‘animal substance was 
used, or something of a'similar nature, for metallic coat- 
ings seemed to act merely from their surface. Some 
experiments ‘wete made upon the ‘effect of colour, in 
modifying the radiating power of surfaces ; but the re- 
sults are not sufficiently uniform, to prove any thing 
very decisive on this point. Although the most consi- 
derable effects were produced by lamp-black, yet, as has 
beén mentioned above, writing paper was found to be 
nearly as ‘powerful. We have already had occasion, 
more than once, to refer to the relation which exists be- 
tween the radiating and the reflecting power of bodies, 
a fact which, although contrary to what might have been 
expected upon a transient view of the subject, is yet 
established by numerous and decisive experiments. 
Thus ‘scratching the surface of the mirror, diminishes its 
reflecting power as remarkably as its augments its ra« 
diation ; and also a layer of animal matter spread over 
the face of the canister, diminished its reflecting power 
to about 1-3d, as was determined by the thermometer. 
Inquiry, p. 76. et seq. 

Hee 
—_—_— 

rotessor Leslie was afterwards led to confirm, and ve- Experi- 
ry much extend the views which Scheele originally'sug- ™en's with 
gested respecting the power ‘of certain substances 'to're- 4: 

of 
different 

tain the caloric which falls upon them by radiation, ings 
when they are suchas not tosend it off again by reflec- 
tion. In this ‘case, the body receiving the heat, expe- 
riences an elevation of temperature, until after some 
time it becomes itself a source or eentre of heat, which 
emits it to other bodies. It was in this way that heat 
was separated from light, as we have already related, 
the light passing without interruption through a plate 
of glass, by which the transmission of heat is, for a cer- 
tain time at least, entirely obstructed. When the heat 
is emitted or radiates from its new source, its is 
then found to be varied from that which it originally 
possessed, and to be entirely directed by the condition 
of the surface from en at last oer This pro- 

of heat was illustrated by a series of experiments, 
fn which screens of different Kinds were interposed be- 
tween the mirror and the canister, to which we have so 

often referred : (Inquiry, p. 26, and 17.) A sheet ‘of 
tin was found entirely to intercept the heat, and a plate 

of glass a considerable portion of it; but what consti- 

tutes a curious difference between the effect of heat and 
light is, that the quantity of heat intercepted varies 

greatly, according to the vicinity of the glass to the ra- 
diating body ; more heat being transmitted when the 
glass is near the canister, than when ‘it is more distant 

from it. But, perhaps, some of the most curious of all 
Professor Leslie's experiments were those in which he 

employed two screens of ‘tin, one side of each of which 

was Covered with the black varnish, the other being 

Jeft uncovered. When these tin plates were laid toge- 
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Properties ther, with both ‘their painted sides in contact, and of 
of Heats’ course the bright sides both external, little heat passed 

through them, because the side nearest the canister was 
not adapted to receive caloric, nor the other to radiate 
the little which might have been received; but when 
the varnished sides were placed externally, the quan-~ 
tity of heat that passed through them was considerable, 
because here the varnish enabled the one plate to ab- 
sorb, and the other to radiate caloric with facility. When 
only one plate was used, intermediate effects were pro- 
duced. Several circumstances that were noticed by Pro- 
fessor Leslie, led him to conclude that the rays of heat, 
like those of light, where they proceed from a near ob- 
ject, are sent_off in lines that have a sensible diver- 
gence. The radiation of heat seemed to be entirely 
suspénded, by having the heated body immersed in 
water ; and it appears probable that it cannot exist in 
any medium except air. Inquiry, p. 92. 

e have already alluded to the experiments of Count 
ford’ a 

ooh : Rumford, which were published almost immediately af- 
ments re- ter those of Professor Leslie, and which so generally a- 
ferred to. gree with them, that although they are both numerous 

and ingenious, it will not be necessary to give any minute 
description of them. Like Professor Leslie, Count Rum- 
ford found, that-polished metal radiates heat in a much 

~less degree than a metallic surface, at the same tempera- 
ture, but covered with paint or varnish.; that a covering 
of linen, flannel, paper, or in short of any animal or ve- 
etable substance, tends to promote the emission of 
eat; and he farther found, that the radiation and ab- 

sorption of heat bore a direct ratio to each other, and 
likewise an inverse ratio to the power of reflection. Jn 
one particular indeed, the Count’s experiments had a dif- 
ferent result from Professor Leslie’s ; this latter experi- 
mentalist compared the radiating effect of various me- 
tals, and conceived that they differed from each other in 
this respect, while Rumford could not perceive any 
difference between them ; upon the whole, however, we 
are disposed to regard Professor Leslie’s results as the 

Practicat most correct. Count Rumford, according to his usual 
deductions. custom, deduces some important practical conclusions 

from his experiments, which are the more valuable, be- 
cause some of them are precisely contrary to the previ- 
ous ideas that were entertained upon the subject. In 
putting heated bodies into vessels or tubes, our object 
is sometimes to retain the heat as long as possible ; but 
in others, on the contrary, we are desirous that the heat 
should be quickly dispersed through the contiguous 
air. If we wish to confine the heat, we must emplo 
metal, and have its surface highly polished, a fact fully 
proved by the above experiments, but directly contrary 
to the conclusion that might seem to follow from the 
superior conducting power of a metallic body. . On the 
other hand, if the object be to cool the vessels with their 
eontents, or to transfer their heat to the surrounding 
medium, we must cover them with paint or varnish, or 
with some kind of soft coating, not of a metallic nature, 
As an example of the two cases, we shall mention that 
of tubes eonveying steam, which may, in the. one in- 
stance, be for the purpose of transporting heat from one 
vessel to another, and where, of course, it is an object 
that none should be lost in the passage ; here we must 
use bright metallic tubes, which will radiate as little as 
possible, But if, on the contrary, we introduce steam 
tubes for the purpose of warming an apartment, here 
we wish to promote the radiation as much as possible, 
and we should therefore use the tubes unpolished, and 
varnished, painted, or even rusted. 
bright metallic vessels should be employed, when we 
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In the same way’ 

wish to preserve the heat in fluids, where they are used F 
for the purposes of cooking or manufactures, while the 
opposite plan is to be followed, when the object is. to 
promote their. cooling. (Pz. Trans. 1804, p. 177, et 
seq.) On the cooling of bodies we shall have occasion 
to aie more at large, in a subsequent part of the ar-— 
ticle. s ‘ ne 

We must now advert to a train of phenomena, con- Radi 
ore with ee radiating power of Tadine a: oh cold. 

rhaps depending upon a different principle, an| 
se nape t new ideas respecting the nature of heat, 
the radiation of cold. By the radiation of cold we 
mean simply to express the fact, that when a cold body. 
is placed in the focus of a concave mirror, a thermome~ 
ter will fall that is suspended in the focus of an oppo 
site mirror. This singular circumstance was first no- Ex 
ticed by the members of the Florentine Academy, and ™e™ 
was very distinctly described by them, alth« { pie 
were somuch surprised at the effect, as almost to doubt 
the accuracy of their own experiment. (Saggi di nat. 
Esper. p. ae) They do not seem to have made any 
attempt to explain it; no farther notice was takenof = 
it at the time, and it appears to have been almost for. Of Piete 
gotten, when Pictet, in the.course of his experiments, ' 
to which we have referred aboye, after having ascer- 
tained the radiation of heat and its reflection by his 
apparatus, placed a vessel filled with ice in one of the 
foci, and observed the thermometer in the other focus 
instantly to sink several degrees ; when the ice was re~ 
moved, the thermometer rose again to its former eleva- 
tion. By adding nitric acid to the snow, and thus 
ducing a more intense cold, he found that the effect on 
the thermometer was augmented. Essay on Fire, - 
§ 69. See our article Coup. + 

The apparent radiation of cold has been since confirm. Of 
ed by Professor Leslie, and what may, at first view, ap- 

r still more remarkable, it seems to be acted upon 
y bodies in the same manner with radiant heat. _It 

is promoted and retarded by the same kind of surfaces 
which promote and retard the radiation of caloric, and 
also in the same proportion. The canister, which had 
been employed in the former experiments, was now 
filled with ice or snow, and ‘its different sides in turn 
exposed to the mirror, the differential thermometer be- 
ing, as before, day rps in the opposite focus. The — 
cold produced by the varnished side was the greatest, 
while that from the uncovered side was the least, the 
glass and the paper being intermediate between the 
two, exactly in the same manner, as when the vessel 
had been filled with boiling water. The results also 
were similar when the thermometer was covered with 
different substances, so as to affect its power of absorb- 
ing heat, and also when the surface of the mirror was 
changed, so as to change its power of producing re- 
flection, For example, when the thermometer was 
coated with a leaf’ of metal it fell less, and when coated 
with varnish, more than in its ordinary state. And 
with respect to the mirror, the reflection of cold was 
most considerable from the bright metallic surface, less 
when a mirror of glass was employed, and still less 
when it was varnished. Here the power of the mirror 
in radiating cold, was exactly in the inverse ratio of its 
reflecting power, just as is the case with the radiation 
of heat. Lastly the interposition of screens of different 
kinds, and with different surfaces, between the ice and 
the mirror, had effects which were precisely analogous 
to those mentioned above; so that under all circum- 
stances, Professor Leslie found the strictest coincidence 
between the two kinds of radiation: (Inguiry, p. 23.) Is 



' Pepreper to mention, that experiments of a similar 
madre, an with similar results, were performed on the 

~ ¥adiation of cold by Count Rumford, They are such 
peony establish the facts, and might be esteemed 

_ valuable, were they not, for the most part, superseded 
_ by those of Professor Leslie, Phil. Trans. 1804, p. 170. 

, *. The general conclusions that may be deduced 
_ the experiments of Pictet, Rumford, and Leslie, are, 

_ that bodies possess a power which generates cold, or 
reduces actual temperature ; and t this power is 
emitted in right lines, and may be reflected, condensed, 
or intercepted in its passage from one body to another, 

__ like the rays of radiant heat. It also follows the same 
laws with respect to the action of surfaces upon it, and 

_ bears the same relation to their reflecting property. 
Certainly the most obvious inference would be, that 
cold, like heat, depends upon the presence of a real 
material agent, capable of being transferred from one 
body to another, and subject to similar laws of radia- 
tion and reflection ; but this supposition is so strongly 
opposed by many other considerations, which seem to 

~ prove, in the most Pee manner, that cold is merely 
| a negative property, and signifies nothing more than the 

abstraction of heat, that we are compelled to look out 
for the explanation of the phenomena upon other princi- 

: these we shall afterwards endeavour to elucidate. 
~ We have very few remarks to make respecting the 

ngi- two other mechanical rties of heat, its Feflexibility 
t. and its refrangibility. e reflection of heat has been 
abundantly goes by the numerous facts that we have 
stated, in which the concave mirrors were employed, 
as well as in all those where the nature of the surface 
absorbing the rays of heat affected this property ; for 
it has been shewn, that in as much as the surfaces 
were unfavourable for absorption, they were, in the 

proportion, favourable for the reflection of heat. 
refraction of heat, as distinct from light, was clear- 

iy exhibited in Herschel’s experiments ; by its 
gh the prism, it was diverted from its straig) t 

course like light, only in a greater degree, as thie calorific 
rays are found to be dispersed over a larger than 
the spectrum formed by the visible rays. i he rays 
proceeding from a candle, or from burning fuel, were 
also found to be capable of refraction, like of solar 
heat. We may conclude that the solar heat consists of 
trays of different degrees of refrangibility, although no 
other ditference has been detected in their nature, as is 
the case with the differently coloured rays of light. 
This conclusion foilows from the fact, that the space 
occupied by the rays after they have passed ge 
the prism is greater than before they entered it. 
Arpenprx to this article. 

xity of Before we conclude our account of what we have sty- 
led the mechanical properties of heat, we shall offer a 
very few remarks upon the velocity with which it moves. 
That the velocity must be very , is a point of 
which there can be no reasonable doubt ; yet it will be 
found: ie difficult to assign the actual velocity. It is 

thaps the most probable conjecture, that heat, when 
radiating from a body, moves at the same rate with 
ok yet we know of no decisive arguments from 
which this can be inferred, as more than a conjecture. 
Pictet made some experiments upon this subject; but 
they only prove that no tible interval elapses in 
the of heat through about 70 feet, a space much 
too small to prove any thing important. 

emical “The second class of properties, which we announced 
as belonging to heat, are its chemical properties, or 
those that tend directly to produce a chemical change 
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_in bodies. rereelll powevet, yestane tes consider. Properties 
ation of these to a futare part 
shall then be better prepared to determine, what 
perties ought to be as chemical, after we have 
made ourselves acquainted with the effects of heat, as 
well as with the other p that have not yet been 
considered, which we have styled specific. we 
shall now proceed to examine, 

The ific properties of heat may be classed under 3. Specitic 
two heads : its tendency to diffuse itself equally among porate of 
bodies, or its mode of communication from one body to "+ 
another; and the peculiar manner in which it passes 
through bodies, Whatever be our opinion respecting 
the real nature of heat, it is almost impossible to en« 
ter into any investigation concerning it, without usi 
fanguage the pec to imply, that it ares 3 
from oh cee age the ial cause. HS there: 
fore, we into these forms of expression, it must 
be ascribed, not to our decidedly adopting this h 
sis of the nature of caloric, but to the extreme 
of avoiding them, although they must be admitted to 
be incorrect. With this preliminary caution, we may * 
be allowed to say, that heat differs from other bodies, 
in its. tendency to diffuse or distribute itself uniformly 
through all kinds of matter. When any substance pos- dis. 
sesses a different portion of free caloric from the sub- tribution of 
stances in its vicinity, either in immediate contact, or heat. 
connected with it by the intervention of a third sub 
stance, the superabundant portion of heat will have a - 
tendency to pass from the first to the second, and the 
one will: give and the other receive heat, until they ar« 
rive at a common temperature. This is one of the most 
familiar occurrences, and one of which we eee 
avail ourselves in the arts of life. If we wish to impart 
heat to a body, we bring it near a substance that is 
hotter than itself, when it moe cpm ra, to receive 
heat, and continues to acquire it, as long as it remains 
in its new situation, or until it shall have experienced 
some change, which renders it incapable of the farther 
reception of heat. When, on the con , we wish to 
cool a body, we remove it into the neighbourhood of 
one which is cooler than itself, when an ion the 
reverse of the former will enste ; the cold body will ab- 
stract heat from the warmer, until the common tempe- 
rature be gained. 

The cause of this tendency in heat to fly off from Repulsive 
bodies, or to pass from one to the other, and thus to pone ot 

diffuse itself among them, is attributed to its i 
an inherent repulsive power. The particles of all ki 
of ponderable matter are necessarily attracted to each 
other, and consequently, under all circumstances, they 
have a tendency to be drawn and held together, unless 
some counteracting cause prevents their union. This 
is equally exemplified in the attraction which prevails 

between Jarge masses of matter, by which the planets 
are kept in their orbits, called the attraction of = 

tatior?, and the attraction which exists between the in- 
dividual particles of matter, and influences many of the 

minute operations of nature, under the denomination 
of chemical attraction. The repulsive power, which 
appears to be an inherent quality of heat, may be re 
garded in general as the cause of its diffusion among 

bodies ; but the manner in which it is distributed, or 

the particular law which it follows in passing off from 

ably; and attaching itself to others, seems to de- 
pend upon a different principle, or at least to be modi- 
fied in a way that cannot be referred to repulsion. It 

has been conceived, that the phenomena might be ex- 

plained upon the ided, that there is a combination of 
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the two powers of repulsion and attraction, the heat 
escaping from a body, in consequence of the repulsive 
pencilled exists between its particles, while, at the 
same time, it:is attracted by the particles of the body 

into which it enters. And perhaps this kindof double 
operation will serve to explain most of the facts, or at 
least will enable us to announce them in language 
which implies no contradiction, and gives an idea of 
their relation to each other. The equal distribution of 
heat, as it has been called by some writers, or the equi- 
librium of caloric, as it has been styled by others, con« 
stituting one of the specific properties which we enu- 
merated above, has been the subject of much  observa- 
tion and experiment, and has.also given rise to. much 
hypothetical discussion. 

The law by which bodies of different temperatures 
become the one hotter and the other colder, or by 
which the equilibrium of heat is produced, was first 
laid down by Newton, and may be thus expressed in 
general terms; that the heat lost by the one body, and 
gained by the other, is in proportion to the excess. of 
the temperature of one above the other ; or, stating it 
in a more scientific manner, that the difference between 
the temperatures diminishes in a geometrical ratio, 
while the times increase in an arithmetical ratio. The 
external circumstances which. influence the rapidity of 
the equalizing process, are'the radiating power of the 
bodies themselves, their conducting power, and, pro- 
vided they are not in contact, the nature of the medium 
which is sre gor between them, and the mechanical 
changes which take place in the medium, relative to 
its position with respect to the heating and cooling bo~ 
dies; constituting currents. These principally operate 
in what are styled the elastic fluids; but they have also 
considerable effect in the action of liquids. The hypo- 
thesis which is commonly adopted, and which. appears 
satisfactorily to account for this peculiar property of 
bodies, was proposed by M. Prevost. It is founded 
upon the following data. Heat is conceived te be a 
fluid, composed of distinct particles, which pass through 
space in right lines, and:are projected in all directions, 
with very great velocity. The particles are so far re- 
moved from each other, that, analogous to what takes 
place with respect to light, a number of currents ma 
flow in different directions, without interfering with: 
each other. All bodies, except such as we suppose to 
be absolutely deprived of heat, send out rays to: each 
other, although generally in very different. degrees. 
Two bodies, exactly of the same temperature, will mu- 
tually give and receive heat, and even a cold body will 
radiate heat to a hot one; but, in the former: case; the 
uantities given and received by each will be exactly 
e same, so that the temperature will not be changed; 

and, in the latter case, the one will give much more than 
the other, until the temperature of the two is equalized. 
Phil. Trans. 1802, p. 443. 

This hypothesis appears to have been originally form- 
ed, in order to account for the experiment, of which we 
gave an account above, the radiation of cold.. When 
a heated. bodyparts with its caloric to the neighbour. 
ing bodies, and raises their temperature, the idea that 
presents itself, as the most natural. explanation of the 
fact is, thatthe hotter body has merely given off its su- 
perabundant heat to the colder, in consequence of the 
tendency which. heat has to distribute itself uniformly 
through all bodies subjected to its influence. It may 
be conceived in this case to pass off, in'a greater or less 
degree, according to the excess of the temperature of 
the rs body over the other, modified by the nature of 
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the surface, and the other’ careraelanees to which: , 
have already alluded. But this simple view of the ope- ,° 
ration, will not explain the radiation of cold, or > 
least will not explain the apparent reflection of it from 
a concave mirror. Ifthe cold body acted only by at« 
tracting heat from the neighbouring bodies, it would 
take it from the thermometer, the mirror, and _ all other 
contiguous substances; and there seems tobeno rea« 
son why the focus should be colder than any other part 
of the atmosphere, equally near the source whence the 
cold proceeds. According, however, to Prevost’s no» 
tion, when ice is placed in one of the foci, it: sends out 
radiant heat, which strikes, against the mirror, and is 
reflected into the opposite focus ; but these rays being 
comparatively colder than those which proceed from 
other bodies in the vicinity, have the effect of generating 
absolute coldin the second focus, and thus: to de 
the thermometer which is suspended there. A mutual ex- 
change of heat thus takes place between the ice and the 
thermometer, and the equilibrium is. established, by the 
ice acquiring, and the thermometer losing, whe ly 
of caloric. (Journ. Phys. t. xxviii. p. 3.). The faci 
with which this h: esis explains the radiation of cold, 
is itself an argument.in favour of its validity; and it 
must be admitted, that it applies equally well to all the 
other phenomena in which caloric is concerned. An ob« 
jection has indeed been urged —— it, that it does not 
take into account the effect of the conducting power of - 
bodies, which must have an important effect in the equa- 
lization of their temperature. This is not, however, 
properly an objection against the general doctrine of 
the rage interchange of radiant. but an omis« 
sion in ost’s manner of applying it ; and it seems 
that the two operations are not in any degree incompa-~ 
tible with each other. Still, however, M. vost’s opi« 
nion must be ded rather as a plausible conjecture, 
which has the merit of satisfactorily cipaden O phe- 
nomena, than asa founded upon any direct ex- 

imental proofs. It has indeed been conceived, that 
ofessor Leslie’s researches afford considerable support Supp 

to it, as they tend to establish the existence ofa radiating »Y Le 
energy in bodies, quite independent of their conducting (*P 
power ; an energy, by which even the worst conductors 
of heat, under certain circumstances, become the most’ 
active radiators of it. Yet this radiation can never be 
proved to exist, except there be a previous difference of 
temperature between the bodies; because the thermo- 
meter, which is our only measure of heat, and the onl} 
index which we of its presence, is never af- 
fected except by an unequal distribution of it. 

Having now described the manner in which heat Conductiz 
tends to pass from one body to another, we shall next powers 
proceed to the second of its specific properties, the °°" 
power by which it moves among the cles of the 
same body ; or is‘conducted, as it is styled, through their 
substance. As bodies appear under the three states of 
solids, fluids, and gases, we should consider the power 
which heat exercises in its transmission through each of 
these different forms of matter. Our remarks will, 
however, be chiefly confined to the action of' solids and 
liquids upon heat ; for in consequence of the tenuity of 
gases, or the distance at which their particles are situa- 
ted from each other, it does not eppes that any very 
notable effects can be attributed to them upon the pas- 
sage of free caloric, at least in comparison with what 
we observe in the two other classes of bodies. 
When heat, in its uncombined state, radiates through 

air, or through a vacuum, it moves with a velocity yon, 
which has not been accurately measured, but which, jas, ~ 

heat 



* there is reason to/su pose, is immensely great; so that, 
‘with respect to any lstances near the. sarth, it may be 

“e~ said to be infinite. Heat also passes through the most 
d we Ki solid posien, as, for example, seongh metals ; 

but in this case its p is igiously retarded, It 
‘ i also found to move h sire f theocbadie, with various 
_ degrees of velocity, which do not seem to bear an exact 
_Fatio to any other of their properties, and which can 
_only be ‘ascertained by direct experiment. This, in 
opposition to the rapid transmission of heat through the 

_alr, or through a vacuum, has been styled its slow com- 
‘munication ; and the power which solids possess of en- 
abling heat to pass along them, has been called their 
conducting power. When solids are in contact, and 
_are of different degrees of heat, they imme- 
diately tend to produce an equilibrium of temperature ; 
which is not brought about, as in the former case, by 
Tadiation, but by the one directly abstracting a ion 
of heat from the other, conducting this portion through 
its own substance, and diffusing it equally its 

es dif- particles. This faculty exists in bodies in very differ- 
theit ent degrees; but it is found that each individual body 
""8 always preserves the same degree of this power, unless 

some change takes place in its chemical or physical con- 
dition, when a change is at the same time produced in 
i ann o paras A wey but a correct exam- 

e ifferent degrees of this conducting power in 
ies, may be noticed in the different effects that are 

produced upon metal and upon glass. Ifa rod of each 
of these substances have one of its ends plunged into 
hot water, the metallic rod, will soon become so tho- 
roughly heated, through all its extent, that. it: will be 
impossible to apply the hand to the other extremity, 
while the glass rod will remain a long time in the wa- 
ter, before the upper end is sensibly affected. Hence we 
Say, that metals. are good conductorsof heat, and that glass 

snsest bo- 28 # Worse conductor of heat than metals. As a general” 
ss the best Principle, it may be stated, that the densest bodies are 
ductors, the best conductors; but to thisyrule there are many 

exceptions, Upon the whole, however, the principle 
seems to hold good, in so many instances, that we may 
infer the existence of a, necessary connexion) between 
the density and the conducting power of: bodies, and 
that when the ratio is not correctly maintained, it should 
be attributed, to. the interference of some other princi- 
le. Thus it is;remarked, that the same body, without 

haying experiencedany chemical, or any other physical 
change, except .a difference in its state of tion, 
has its conducting, power increased: or diminished; in 
proportion to its density, or to the contiguity of its par- 

_ ticles. Rumford found that a solid piece of irom is a 
ter conductor than.the filings of the same: metal ; and” 

* that. wood is, a, better conductor tham saw-dust. 
. Many, experiments have been: performed on the con- 

ducting power of solids, the object of which was to as- 
certain the amount.of this power, and to: learm whether 
it bore an, exact ratio to any other physical or chemical 
property. Metals, as was remarked above, are some of 
ae ben conductors of heat, but they differ considerably 

themselves in this respect, _Ingenhousz, insti 
t tuted a simple, but ingenious. process, for discovering 
usz’s ex- their relative power, which consisted in providing him- 
riments, self with reds, of different metals, all of the same diame- 

ter, and having a certain length covered) with: a coat- 
ing of wax of the same thickness.. The other ends. of 
the rods were them plunged: to :the same depth in. a 
heated fluid ; and ing to the quantity of wax that 
was melted, their conducting power was estimated. 
The best conductors. weve found to be silver, gold, tin, 
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and copper, while platina, iron, and lead seemed to be 
the worst: (Journ. Phys. tom. xxxiv. p. 68.) These 
experiments prove that the conducting er of the “~™ 
metals is not i in the same ratio with their den- 
sity. Richmann of Petersburg endeavoured to ascer- Richmann’s 
tain the same point by a different process. He pro- eperi- 
cured hollow balls of the several metals; into these he ™®"*- 
inserted the bulb of a thermometer, immersed the 
balls in. boiling water, and observed the effect upon the 
mercury: (Comment. Petrop, vol. iv. p. 241.) The 
results do not precisely agree with those of I - 
housz ; but although more elaborate, we think ‘ae 
less direct ; because in Richmann’s, other causes besides 
the mere effect of the conducting power might act upon 
the thermometer, an objection which does not seem to 
apply to Ingenhousz’s. 
. A set of interesting experiments was performed by Condueting 
Rumford on the conducting power of various animal power of 
and vegetable substances. The plan which he —o- 
was to provide himself with a glass cylinder, which |°f 
terminated in a globe of somewhat more than an inch 
in diameter. The bulb of a thermometer was suspend- 
ed in the centre of this globe, and was surrounded by 
the substance to be examined ; and the whole appara- 
tus was then plu into boiling water, and when 
xaised to a certain elevation of temperature, it was im- 
mersed in a mixture of ice and water, and the time 
noticed which was required to bring it down to this 
degree of heat. The heat from the water must ob- 
vious} s through the substance upon which the 
trial pe before it could reach the thermometer ; 
therefore its conducting power was estimated by the 
effect which it produced upon this instrument. He 
began by observing the length of time necessary for 
raising the thermometer enclosed in the cylinder, when 
it was surrounded only with air, and what length of 
time was also necessary to cool it, by afterwards im- 
mersing it in a mixture of ice and water. 

experi- 
taente. 

He then 
successively introduced into the globe, similar weights 
of wool, cotton, silk, linen, down, and fur, and com- 
pared their effects with air, taken as a standard; the 
two last bodies were found to be the worst conductors, 
and linen the best, a fact which agrees with our expe- 
rience of their effect when used as clothing; for we 
know that their only operation, as producing warmth 
to the body, must depend upon their retaining the heat 
which is generated in it, and preventing its escape. 
The Count concludes, that the relative i 
power of these substances — the See ratio of 
the quantity of air interposed between — or 
Gbres of which they are composed. He found that 
their non-condueti ér was not it proportion to 
the quantity of cali epaate whieh they contain, and 
therefore could not be from: any mutual attraction be- 
tween the solid matter and the air; for the power bore 
no ratio tothe actual quantity of the substance, but ob- 
range depended upon the: manner in which it was ar- 

rformed a direct experiment on silk, which 
establishes this point. ities of raw silk, 
the ‘ravellings of spun silk, and twisted silk thread, 
were respectively placed in the a us; and their 
conducting powers. were found to be in the proportion of 
9, 114, and 13.. He afterwards: examined’ how far the 
air itself in the globe and cylinder might be conceived 
to be the sole agent; when it Lcdaranpom | 
the space which the different substances oecupied, 
comparing the effect of the balk of air which would be 
left, with the. effect of the irstrument wher entirely 

4-@ 
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Properties filled with air, that the process of cooling was retarded 
of Heat. by the mixture of the body with the air; and hence he 

deduced the conclusion, that the presence of the solid 
matter impedes the motion of the air, and prevents 
those currents from being formed in it, which we 
shall afterwards find te act so important a part in the 
heating and cooling of fluids: (Phil. Trans. 1792, and 

Remarks on Essays, vol. ii. p, 428.) At the time when Rumford 
Rwnford’s _ published his Essay, the effect of the radiation of sur- 
expecl- faces was not thoroughly understood, and it is entirely 
be neglected in the view which he. takes of the subject. 

It must, however, have had a considerable share in the 
production of the phenomena; and we may imagine, 
that the more the particles or fibres of the solid matter 
are dispersed through the mass of air, the greater num- 
ber of rays will be interrupted by them. It is also pro- 
bable there is a real attraction between air and the dif- 
ferent substances that were examined, which must have 
had its share in affecting the nature of the results; but 
whether the attraction. differs in different substances, 
‘or whether the, attractive power of the air is precisely 
equal upon all of them, does not appear to be exactly 

Meyer’s ex- ascertained. Some experiments were made by Meyer 
periments of Erlangen, on the conducting power of the different 
von woods. kinds of wood... He procured balls of them, in which 

he formed a cavity to receive the bulb of a thermome- 
ter; the balls were then exposed to the same tempera- 
ture, and the effects upon the mercury were noticed. 
The experiments, although performed with apparent 
accuracy, are defective in not making any allowance of 
the action of radiation. Lime, fir, alder, and oak, were 
the worst, while ash, apple, and ebony, were found to be 
the best conductors of heat. Ann. Chim. t. xxx. p. 32. 

Effect of The different conducting power of bodies produces 
different —_ a great difference in their action upon the nerves in ex- 
conductors citing the sensations of heat and cold, although the on the sen- SON. ae 
batlone, bodies indicate the same temperature to the thermome- 

ter. Thus.it is well known, that in the same apart- 
ment, when it contains no source of local heat, the dif- 
ferent articles of furniture will convey to the hand very 
different degrees of warmth. Metals feel the coldest, 
stone or marble is the next in degree, while wood, and 
still more woollen stuffs, produce little or no feeling of 
any change of temperature. The effect in this case de- 
pends upon the different conducting power of these 
substances ; the human body being almost always warm- 
er than the objects that are contiguous to it, its heat is 
abstracted by them; but this operation goes on in pro- 
portion to their conducting power, i. ¢. to the respective 
velocity with which they are enabled to remove the 
heat from our body. It obviously follows, that when 
we wish to retain the heat in-any substance that is 
warmer than the surrounding medium, we must en- 
close it in bad conductors of heat ; and that exactly the 
same method must be pursued, if we wish to keep any 
substance at a lower temperature than the atmosphere, 
or other contiguous bodies. Thus we envelope our- 
selves in woollen cloth or furs when we wish to retain 
our natural warmth ; and we should employ the same 
method to prevent the melting of ice or snow. 

Cause of the | We-have already observed, that one cause which ob- 
different viously tends to affect the conducting power of bodies, 
ae is their possessing a spongy texture, by which portions 

of air become, as it were, entangled in its pores, and 
thus seem to prevent the communication of heat. But 
we observe a very marked difference in the conducting 
power.of bodies that are perfectly solid, and where no 
air, or at least no quantity that can be supposed capa- 
ble of producing any effect of this kind, is present. 
What is it, in this case, that causes the difference in 
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the conducting power of bodies? Is it an attraction 
which the heat ses for the cles of the solid, 
or do the experiments of Rumford and others lead us 

‘to regard the operation as of a more mechanical nature, 
as if there was something in the arrangement or shape 
of the icles, which retards the of the heat 
along them? These are questions which at present it 
appears to be beyond our power to answer. Those 
cases in which a greater or less degree of density, or 
of aggregation of the parts of bodies, produces a con- 
siderable effect upon their conducting power, would in- 
duce us to suppose, that the worst conductors should 
be regarded as merely the most effectual retarders of 
heat, and the best conductors as simply those that have 
the least power in retaining the heat that has been im- 
parted to them. But this view of the subject seems 
scarcely to apply to metals and other solids of a similar 
kind. - The radiation of the surface may be suppo 
to have some influence in these cases ; and M. Poisson Opinion o 
goes so far as to conjecture, that the a power Poisson 
of solids, generally, is to be regarded as a kind of rae 
diation from rticke to particle, operating at very small _ 
distances: (Journ. Phys. t. 1xxx. p. 434. et seq.) Upon. 
this point, however, it does not a that we have any 
data which can enable us to form a decided judgment. 

Without, however, entering upon any abstruse theo- gircun 
ry on the subject, for which the present state of our ces which 
information does not seem to afford a sufficient founda. affect 
tion, we may assume, as the most natural deduction 
from the facts, that the conducting power of bodies de. 
ends principally upon three circumstances. It is af= 

fected partly by the mechanical relation of their parti- 
cles to each other, partly by an attraction between the 
heat and the particles of which the body is composed, 
and partly by the radiating power of the heat. The 
heat which escapes from the surface will tend to draw 
from the interior a portion of its remaining heat, in or« 
der to supply what has been lost from the external 

4 There are also other causes, which, 
perhaps less efficacious, are not to be neglected. The 
consequence of adding heat to a body, is to expand it 
in all its dimensions; but, by this expansion, it ap-« 
pears to acquire a greater capacity for retaining heat, 
so that it become more disposed to carry it from 
other bodies, and to diffuse it over its own substance, 
and thus to have its conducting power increased. The 
effect which caloric has in altering the state of bodies, 
may likewise materially affect their conducting power, 
according to the nature of this Thus, if we 
throw acertain quantity of heat into a metal, it is re« 
duced to the fluid state, by which its relation to heat, 
“and the manner of conducting it, will be much affect~ 
ed. ‘There is some reason to suppose, from an experi« 
ment of Pictet’s, that heat passes more readily upwards 

powers 

than in the contrary direction. . He e a metallic 
bar vertically in a vacuum, and, eee it exactly in 
the centre, observed the effect produced upon thermo- 
meters attached to each end; when it appeared, that 
the one at the upper end was affected sooner than the 
one at the bottom: (Essay on Fire, § 33.) The expe- 
riment is ingenious: but there are some points connects 
ed with it, which render the result rather dubious. 

We now to consider the manner in which Cond: 
heat passes through fluids. Fluids differ essentially power of 
from solids in their. particles being moveable no | i 
each other; and this circumstance, as we shall find, 
acts a very im t in the transmission of heat. 
Fluids, like solids, are expanded by caloric, and of 
course become specifically lighter ; and therefore when 
heat is partially applied to them, in consequence of this 



ties altefation of gravity, the 
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» the substance itself, producing a species 
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i or part rises to 
surface, while the part sinks to the bottom. 

It is obvious, then, that heat may pane a to pass 
fluids in two ways; it may ei be trans- 

nitted from particle to particle, as is the case with so~ 
, or it may be conveyed by a change of gravity in 

c i circula~ 
tion among its parts. Many facts that fall under com- 
mon observation, shew that this circulation takes place 
in partially heated fluids, and prove that it is much 
easier to cause heat to pass upwards through them, 
than in the contrary direction; but the impossibility 
of heat being propagated downwards through fluids, 
was not admitted until after the experiments of Rum- 
ford: These experiments, which are perhaps the most 
ingenious of any which he ever performed, have been 
generally regarded as sufficient to prove the general 
principle, to which we have already alluded, that when 
any portion of a fluid is heated beyond the tempera- 
ture of the remaining part, it rises to the surface, in 
‘consequence of its comparative levity ; and if the heat 
be ome the bottom of the vessel, which is usual- 
ly the case, the successive portions of the fluid, as 
they receive the heat, rise in their turn to the upper 
part, until the whole acquires one uniform temperature. 
-On the contrary, if the heat be applied to the top of 
the fluid, it is only the upper stratum which becomes 
heated, the remainder retaining its former temperature. 
‘Rumford placed a portion of ice on a certain quantity 
of boiling water, and found that it was melted in about 
8 minutes ; but when the same substances and appa- 
ratus were used, except that the ice was fixed at 
the bottom of the water, several hours elapsed, and yet 
the ice was not completely thawed. To render the ope- 
ration still more striking, it was so managed that wa- 
ter was made to boil in the upper part of a cylindrical 
vessel, while the lower part remained full of ice. Es- 
says, Vol. ii, p. 241, et seq. ‘ 

‘We have already mentioned the experiments in which 
it was found that heat passed less readily through so- 
lids, when they were of a spongy or porous texture, 
than through those that were more dense and compact. 
The same kind of effect was found by Rumford to take 
place in fluids when substances were mixed with them, 
which, by their viscidity, or other analogous property, 
would prevent the motion of their particles, and thus 
put a stop to the circulation, which we have described 
as-conveying the heat through their different portions, 
He compared the time which was necessary for a quan- 
tity of pure water to change its temperature, by a cer- 
tain number of degrees, with the same bulk of water 
when mixed with down or with starch ; and he found 
the times to be as the numbers 6, 94, and 11. He af- 
terwards went on to shew, that by increasing the quan- 
tity of matter in the fluid, the difficulty of the passage- 
of heat through. it was proportionally increased. ‘,*;th 
part of its weight of down added to water, produced 

- a retardation equal to 75, while ,,th of the same sub- 
‘stance produced an effect equal to 95: (Essays, vol. ii. 
p. 221, et seq.) The general principle, therefore, ap- 
pears to be fully established, that fluids transmit heat, 
or suffer it to pass among their parts, in a different way 
from that in which heat is transmitted through solids, 
not by its being given off from one icle and recei- 
ved by another, but by all the particles coming suc- 
cessively to the source of caloric, and individually re- 
eeiving it from the heating body. Whatever impedes 
the intestine motions of the fluid, and prevents this cir- 
‘culation of its particles from taking place, stops the pas- 
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sage of heat through it, and confines its effect to the 
portion which first received it. 

_ The facts ep forward by Rumford may be con- 
sidered as —— ecisively proving the general prin- 
ciple ; but it still been questioned, whether there 
is in fluids that absolute and complete non-conducting 
power which he attributes to them. Some experiments 
to prove that they really pees a small degree of a pro- 

conductin: wer, have been ormed by Dr 
ope, Mr Nicholson, Mr Murray, Thomson, and 

Mr Dalton. Their plan was to communicate heat to 
fluids in a direction different from that in which the 
supposed currents would act, as by applying it to the 
upper surface, and by their using every precaution to 
prevent its being carried downwards by the sides of 
the vessel containing the fluid, or by any other coun- 
teracting cause. The ex 

‘ot Mew 
—_—~ 

iments appear, upon the or only in » 
whole, to prove their position, and thus to modify the small de- 
conclusions of Rumford ; but perhaps in all of them 8*e- 
there may still be some sources of inaccuracy, which 
it is very difficult to guard against. The process of 
Mr Murray appears, upon the whole, to be the most un- Murray's 
exceptionable. 
whi 
ject of his experiment; for ice, as long as it remains 
unmelted, being a perfect: non-conductor of heat, the 
objection must be removed, which depends upon 
the conducting power of the vessel itself. The other 
arrangements made by Mr Murray were very ingeni- 
ous, and oppose to be well adapted for preventing the 

e of heat in any manner except through the ac- 
tual fluid ; yet heat seemed to be certainly transmit- 
ted from the upper surface to the lower part, so as 
to affect a thermometer fixed near the bottom: (Ni- 

He formed a hollow cylinder of ice, experi- 
served as a vessel in which to contain the sub. ments. 

cholson’s Journal, vol. i. p. 421.) If, then, we are brought- 
to conclude, that fluids possess some degree of con- 
ducting power, it next remains for us to inquire, what 
is the relative de in which it exists in different 
kinds of fluids? his, hewever, is a question which 
it is impossible for us to answer with any accuracy ; 
because we have no correct means of learning how far 
the communication of heat to them depends upon their 
proper conducting power, and how far upon the mo- 
tion between their particles. It may be inferred, from 
some experiments of Rumford’s, that mercury is a better 
conductor of heat than oil or water ; and this might be 
expected to be the case, It is natural to suppose, that 
mercury, so far as it is a fluid substance, conveys calo- 
ric, by internal motions am its particles, like other 
fluids, yet that it still retains its metallic property, and 
may conduct it from particle to particle. 

The subject of the conducting power of liquids has Brewster's 
very recently been investigated by Dr Brewster, who experi- 
has removed every doubt that could remain respecting 
the existence of this property in fluid bodies, and has 
pointed out a simple method by which the conducting 

ments on 
the con- 
ducting 

er of 
power of all transparent fluids may be rendered visible guids. 
to the eye, and easily measured, without the aid. even 
of a thermometer. The apparatus by which these ex- 
periments were made, is shewn in Plate CCLXXXIX. prare 
Fig. 8. where ABCD is a tin vessel about a foot long, ccLxxxrx. 
having two openings E, F, in which two pieces of Fig. 8. 
parallel glass are firmly cemented. A heated iron GH 
is suspended by a wire LM, and a stand RT, having a 
small circular aperture P, about one-eighth of an inch 
in diameter, is placed. very. near the plate of glass F, 
so as to be seen distinctly by an eye at E. This aper- 
ture is capable of being raised and depressed by a finger 
screw S, The vessel is now filled with water, or any 

other fluid, nearly to the top, and the eye being placed 
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PLATE as shewn at a, Fig. 9. By ae er the aperture P, 
@CLXXxix, 80.as to allow the rays which diverge from it to traverse’ 
Fig. 9. 

Fig. 10. 
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at E, and the a) P raised so as to be seen through 
the upper stratum of fluid, it will appear of a:perfect- 
ly circular form. Let the heated iron be now suspend- 
ed, asin the Figure. In.a few seconds the upper stra- 
tum of fluid will expand, as the heat penetrates the mass, 
and the circular aperture will. have an elliptical form, 

the fluid strata at different , the aperture will 
have the appearance shewn at 6, c, becoming perfectl 
circular at the point.c pe gt the heat has oe ne 
These appearances are the necessary consequence 
Rese of the heat downwards, which diminishes 
the density, and consequently the #efracting power of 
the upper strata. A very curious phenomenon now 
takes place upon removing the hot iron GH. The up- 

ost stratum mn, Fig. 9. which was formerly the 
ottest and the least dense, now gives out its heat to 

the superincumbent air, and to a certain depth c, Fig. 
10. the fluid diminishes in density, while from ¢ to f 
its density increases. If, in this situation, we again ex- 
amine the circular aperture, it will be found to be ex- 
tremely elliptical at a, Fig. 10. having its larger axis ho- 
aizontal. The ellipticity will gradually diminish to-: 
‘wards c, where its form will be circular, and below c it’ 
will again become elliptical, the larger axis of the el- 
lipse being now in a vertical direction. In these 
experiments the heat propagated down the sides of the 
vessel produced no effect, and if it had produced any, 

"it could have been easily distinguished from that which 

Fig, 10. 
No, 25 

Transmis- 
sion of heat 
through 
gases. 

Rumford’s 
experi- 

ments. 

was occasioned immediately below the hot iron. 
Now as all these changes are capable of being accu- 

rately-measured by a micrometer, we are furnished with 
the means not only of ascertaining the relative conduct- 
ing powers of all transparent bodies, but also of deter- 
mining the curve of density, whether the variation of 
refractive power is produced by heat, by pressure, or 
by the mutual penetration of two different fluids, The 
optical properties which were developed during these 
experiments, will be explained in our article Op- 
‘rics, Similar results may be obtained in a manner very 
different, but equally satisfactory. Let AB, Fig. 10. 
No. 2. be a yessel having a plate of annealed glass, 
whose section is MN, placed horizontally near the sur- 
face mn of the fluid, and supported by a glass pillar P. 
When this vessel is properly exposed to polarised light, 
no appearance will be seen through the edges MN of 
the me ; but ifa heated iron is suspended, asin Fig. 8. 
the descent of the heat towards the surface MN, and its 
propagation through the glass plate, will be marked by 
beautiful fringes of light parallel to MN. Hence we 
have another method, and a very direct one, of measu- 
ring the conducting powers either of transparent or opaque 
bodies, by the Chromatic thermometer, See Grass, vol. 
x. p. 821; Tuermometen; and the Phil. Trans. 1816, 
p. 108. 
We have but few remarks to make on the manner in 

which heat is transmitted through gases. From their 
physical constitution, especially from the facility with 
which their particles move among each other, we might 
infer that heat would be conveyed through them, more 
inthe way that it is through fluids, by the action of 
currents, than from particle to particle, as in solids. 
We know also that air, like liquids, is expanded by heat, 
and that this expansion causes it to become specifi- 
cally lighter, and thus forms ascending currents of 
warm, and descending currents of cold air, Rum- 
ford endeavoured to prove by experiment, that ‘the 
passage of heat through air was-entirely brought about 
by these currents, and that it was in itself a perfect 

HEAT. 
non-conductor. 
his 

at least, effected by 
Berthollet has indeed advanced some considerations in Berthol 

posite to'that of Rum-~ opinic favour of an opinion the very op 
ford’s, that air is lon unceenbatoaanioastineaienn 

heat, we must make a few pore eR re cooling of bedi 
ies. This process depends upon the combination of 

pantie upon the presence of those currents, which we 
ve described as existing in fluids and gases. Professor 

Leslie, in the course of his researches, to which we 
have so often alluded, made some experiments on the experi 
cooling of water contained: in vessels that had diffe- ™e's- 
rently radiating surfaces. He found that a globe of 
polished metal, when filled with boiling water, cooled 
to acertain degree in 156 minutes, while under the 
same circumstances, €: that the globe was .coated 
with lamp black, the water required only half that 
time for cooling. In this experiment, however, the 
cooling depends partly upon radiation, and partly upon 
the conducting power of the substance of which the yes« 
sel is formed ; and Professor Leslie attempted to estimate 
the relative effect of these two operations. From pre- 
vious trials, he knew. what quantity of heat would have 
been abstracted by radiation alone ; and thus:it was, 
easy to calculate what portion of the heat was removed 
by radiation, and what by the conducting power of 
the vessel. The general result is, that the effect of ra« 
diation is more powerful than that arising from the 
conducting power ; for the lamp black, which is known 
to be a bad conductor, increases ‘the cooling of the wa- 
ter by augmenting the radiation. As m be pre- 
dicted, from what has been already related, when the 
globe was immersed in water, the cooling went. on at 
the same rate, whether the surface was , or was 
covered with the black paint. In this case the process 
depended entirely on the internal currents that were 
formed in the water, while the surface of the vessel 
has no effect upon it. Inquiry, p. 268. 316. 

Both Professor Leslie and Count Rumford performed 
a number of experiments, similar to the one mentioned 
above, on the action of the surfaces of vessels in pro- 
moting or retarding the escape of heat from bodies con- 
tained in them. We arrive at many conclusions which 
are singular and important ; but they so obviously fol~ 
low from the facts which have been already noticed 
respecting the radiation of heat, that it will not be neces« 
sary to dwell very long upon them. In Professor Leslie’s 
experiments, it was always found that the cooling of 
water in metallic vessels was accelerated by coating the 
vessel with paper, paint, isinglass, or other similar sub« 
stance ; and while the coating was comparatively thin, 
this acceleration appeared to be in proportion to its 
thickness. So that although in these cases the conduct 
ing power must have been injured, yet this defect was 
more than counteracted by an increase of radiation. It 
can, however, scarcely be doubted, that, were we to 
go beyond a certain limit, we should find, that, by aug- 
menting the thickness of the coating, the diminution of 
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the conducting y faculty would over advan- 
»which might be derived abt ae the increase of the 

d power. Therevare several reasons which in- 
duce us to su that this latter paseo is affected 

Sa demtentabant ‘npusienie spebidebcaninedt Y nature of 

the su ce’ through its whole thickness. It does 
not that any experiments have yet been 
Seed pbgerwhich we can learn in what ‘oka thie bas 
lance: wer exists, Rumford’s general conclusions en- 
tirely coincide with Professor Leslie’s. He found that the 

_. same metallic cylinder, which, when filled with water, 
' required 55 minutes to cool through a certain number 
of degrees, oo rere ‘only 48 minutes when covered 
with a layer of glue, 836 when covered with linen, and 
34 when coated with a varnish of lamp black. Phil. 
Trans. 1804, p. 90. . 
When bodies are surrounded either by a fluid or by 

air during their cooling, the rate of the process will be 
considerably affected by the motions that take place 
among the particles of the investing medium: The 
action of a current of air in promoting refrigeration is 

| too. well known to require illustration ; and this must 
“evidently bean effect entirely independent of radia- 
‘tion, and in a great de at least of the conducting 
power of the air. ithout deciding the question, 
whether air be! an absolute non-conductor, it is render- 
ed» probable, both from circumstances that fall under 
daily observation, as well as from the direct experi-' 
ments of Rumford’ and others, that air is not'a good: 
conductor of heat, ‘and’ that one of the most effectual 
methods of retaining the temperature of a body, is to’ 
surround it with a stratum of air, so confined, that no 
internal motion can take place among its particles. 

ro. © Hitherto’heat has appeared only as a simple sub- 
sof stance, —— of being communicated through the 

co- parts of solid bodies with different degrees of velocity, 
according to their conducting power ; the presence of 
the heat being in every case marked by an expansion of 

‘the ‘solid body corresponding with the temperature. 
These views, however, though universally received both 
‘among chemists and natural philosophers, have been 

etely disproved by some recent experiments made 
by Dr Brewster on the p' ion of heat along glass, 
obsidian, semiopal, muriate of soda, fluor spar, alum, 
gum copal, rosin, horn, amber, tortoise shell, and other 
substances. We shall endeavour to lay before our rea- 
ders as brief and icuous an account as we can of 
the new properties of heat which were discovered in 
the course of these experiments, without anticipating 
any of the phenomena, which more properly belong to 
the’subject of opti cs. 

Let a vheror glass, ABDC, (Fig. 1.) having MN 
(Fig. 2.) for its section, be placed with its edge CHD 

jon a hot iron, or be in any way to a source 
of heat. The heat will be slowly communicated through 
the substance of the glass in the direction HGFE, and 

when the heat has reached E, the temperature will be 
greatest at H, diminishing gradually towards E. The 
glass will, therefore, eingho 3 to the common doctrine, 
be in a state of sion, as shewn in Fig. 3. being most 
dilated at H, and least dilated at E. The case, however, 

is very different. When the heat has entered the glass 

at the edge CD, the parts of the glass between the edge 
and the dark line at G are in a state of expansion, dimi- 
nishing towards G, and at the same instant: the parts 
of the glass between E and F are thrown into a similar 
state of expansion, while the intermediate portions be- 
tween F and G are thrown into a state of contraction, 
the lines AFB and CGD being the limits between the 
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. it will be contracted, as shewn in F 

suffered no mechanical change. 
which are shewn in Fig. 4. are 
fore the heat has reached the point F. When 
—— of the glass plate HE is very small, EF is 
to HG, and the contractions and expansions are al 
simultaneously produced ; but when HF is two or 
inches, EF is always much than HG, and the 
expansion between E and F is less distinctly seen, being 
spread over a greater space." From these results it follows, 

4. ‘That the heat expands an adjacent portion of the 
ss where it does exist in a sensible state. 
If the plate of glass ABDC, instead of being heated, 

is brought to an uniform ‘tem re by immersion in 
boiling water. and is then allowed to cool in the air, all Prater 
the effects, which we have described, are exactly re- ccuxxxrx. 
versed during cooling, as shewn in Fig. 5. the parts of 
the glass which were formerly contracted being now 
expanded, and vice versa. 

If the expansion between H and G is either increased 
or diminished by a variation in the source of heat, the 
other expanded and contracted ons suffer a similar 
change ; so that there must always be an equilibrum 
among the forces, by which these opposite mechanical 
states are produced. 

Let the plate of glass ABDC, Fig. 6. be cut with a 
diamond through its centre O, by a line MN, but not se- 

into two parts, and in this state let it be placed 
with its edge CHD on a hot iron as before. It will now 
exhibit the very same phenomena as those which we have 
already described, just as if it had never been touched 
with the diamond. When it is in this state of contrac. 
tion in the middle; and of expansion at the let it 
be suddenly broken ome at the line MON, and it 
will be found that each of its halves ABNM, MNDC, 
Fig: 6. are thrown into the same state of contraction 
an nsion, as when the plate was unbroken. Be- 
tween and f, g and O, O and f’, g’ and H, the 
will be exparited while between f and g, and f’ and g’ 

ig. 7. 
Hence, it is obvious, that the tolineeniont and expan- 

sion, or rather the phenomena wv which they are indi- 
cated, are produced by some fluid, which is decom- 
posed by heat into two fluids possessed of ite po- 
larity, in the same manner as the electric fluid of the 
tourmaline is decomposed by the action-of heat, or the 

etic fluid of a piece of iron by the action of a load- 
stone. All the phenomena, indeed, which are exhibit- 

ed during the passage of heat through a plate of glass, 
are precisely the same as the phenomena which take 
place in the communication of magnetical and electri- 
cal polarity ; and if we admit the existence of two fluids 

as the agents by which the phenomena of electricity 
and magnetism are produced, we are compelled to make 

the same admission in the case of the propagation of 

heat along glass. It is not unlikely that the ena 

may be produced by the mutual action of and la- 

tent heat. In our article Optics we shall have occa- 

sion to resume this subject at fn length, and to give 

drawings and descriptions of the various a pheno- 

mena which are’ produced by the singular state into 

which’ glass'and other bodies are thrown during the 

propagation of heat through their substance. hose 

Fig. 5. 

Fig. 6. 

Fig. 7. 
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who wish for full information on this subject may con- 
sult ‘the Philosophical Transactions for 1816, ‘part i. 
p. 46—114, and 156—179. 

SECT. II. 

The Effects of Heat. 

We now arrive at the second of the great divisions 
into which we proposed to arrange our materials, the 
effects of heat. The principal of these arefour. 1. Tem- 
perature, or the production of the sensation of heat ; 
2. Expansion, or the simple augmentation of the bulk 
of a body, without altering its condition ; 3. A change 
in the physical state of a body, by which a solid is con- 
verted into a fluid, and a fluid into a gas; and, 4. Ig- 
nition, or the operation of heat by which a body is ren- 
dered luminous. 

1. Temperature is often used rather as a generic term, 
applicable to all the phenomena that bear a relation to 
heat, than as a specific term, proper to designate any 
one of them in:particular. It is, however, not unfre- 
quently used to express the power of exciting the sen- 
sation of heat, or the effect which it produces on the 
animal. body ; and there seems to be some pinion 2 in 
establishing this restriction, because the word heat, which 
might otherwise be employed, as we have already re« 
marked, is liable to the objection of being sometimes 
used to express the cause, and at other times the effect. 
The temperature of a body varies according to the 
quantity of heat which it contains, and may be said to 
be in the direct ratio of this quantity, although the in- 
dication of temperature, which we derive from the sen- . 
sations, is much too vague to enable us to lay down an 
exact scale of admeasurement. This proportion of ef- 
fect, however, only applies to the same body, or to 
those of a similar kind ; for it has been found that the 
same quantity of heat affects the temperature of diffe- 
rent bodies in very different degrees. These different 
effects depend partly upon the capacity of bodies for 
heat, and partly upon their conducting power ; a point 
to which we have already referred in a former part of 
the article. The sensation of temperature is also very 
much influenced by the state of the nervous system, 
independent of the quantity of heat in the substance 
exciting it. It is well known that when the hand is 
cold, a body that is applied to it will appear hot, when 
the same body would excite the sensation of cold, had 
the hand been previously exposed to a higher tempera- 
ture. This subject belongs more to physiology than 
to natural philosophy in general ; we shall therefore 
only remark, that we seem always to compare our pre 
sent feelings with our former ones, and to refer our 
sensations, not to. any invariable standard, but to what 
we have felt just previous to the present impression. 

2. The effect of heat upon the sensations, although the 
one which must have been first attended to, and that 
which constantly offers itself to our observation, is found 
to be so inaccurate as a measure of its quantity, that we 
always have recourse, for this purpose, to the second of 
its effects, which we enumerated above, expansion. Ac- 
cording to one of the characters of heat, which we have 
already described, that of distributing itself e ually 
among bodies whenever two substances are brought to- 
gether, which differ in their temperature, the one gives 
off a portion of its heat to the other, and that which re- 
ceives it becomes expanded, or has its bulk increased 
in all its dimensions. This expansion continues as long 
as the body in question maintains its elevated tempera 
ture ; but when the heatis withdrawn, it begins to con- 
tract, and by degrees it acquires its former bulk, This 

. we shall find it to be, in the first of these’ fluids, 

HEAT. 
expansion occurs, with very few é&ceptions, in all bo- 
dies ; but it differs serail in , Itisby much 
the greatest in aeriform fluids:of all kinds. It is\less in 
poner he although still considerable, in liquids ; while 
in solids, it is'so small as not tobe perceived; exceptby 

‘contrived to the intervention of an tus expressly 
render it visible. Not only these general-classes of bo~ 
dies, but many ofthe individual substances ized 
under each of them, have very different: ees of ex« 
‘pansive power, which has: been’ frequently made the 
subject of experiment.) | cee) web etteeedion 

The different gases have been submitted to numerous 
trials, for the purpose of ascertaining ‘their relative ex~ of g 

ayoukelesh = ensane simon een attention to the 
subject. It was er investigated by 5, Monge, 
and Saussure ; and lastly, with much A ver racy, 
by Guyton. (Ann. Chim. t. i. p. 256. et, seq.) Their 
results, although various, agreed-in the main conelusion, 
that each of the gases had a specific power of expansion 
peculiar to itself, and which is uniform for each: of the 
gases at the same rature. But, notwithstanding 
the weight of these authorities, a farther examination of 
the subject by Mr Dalton and M, Gay-Lussac has led’ Exper 

Xp 

to an opposite conclusion, that all the aeriform fluids ment 
suffer the same expansion from the same addition of 
heat. Mr Dalton’s experiments indicate, that 100 parts 
of any gas, in passing from the freezing to the ae 
as increase to 137 parts, which is nearly +45 for 
egree: (Manch. Mem. vol. v. p. 598.) M. Gay-Lussae’s 

experiments were published a short time 

or co-operation, they are to be regarded 
ginal, and they lead to conclusions so 
as to afford the strongest evidence of their correctness. 
(Ann. Chim. t. xliii. :p.. 187. et seq.) The source of error 
in the experiments had been performed previous to 
those of Dalton and Gay-Lussac, appears to have arisen. 
from a quantity: of aqueous vapour that had been mixed a ot 
with the gases. See Expansion. © © 

The expansion of liquids by heat differs, in many re- ‘The © 
from that of 3 itis 

proportion to the quantity of caloric that is added. to 
the heated body. If we observe the effects produced 
upon mercury, water, and alcohol, by the same addition 
of heat, and when they are all at the: of 50°, 

ual 
to ;i5 of its volume, in the second +}, and in ‘the 
~;- The comparative changes in bulk are also found 
to vary for the same fluid at different temperatures, 
contrary to what has been observed with respect to 
aeriform bodies, the expansion proceeding, in a gradu~ 
ally increasing ratio, as the tem re advances. 
Thus at the temperature of 50°, the expansion produced 
by a single degree of heat, is less than what would be 
produced by a single degree of heat at the temperature 
of 100°. Many accurate experiments, of which we have peluc’s ex. 

perform- perim given an account in our article Expansion, were: 
ed on this subject by Deluc. He found, that in fluids the 
rate of expansion is frequently i r near the two.ex- 
tremes of freezing and boiling, and more equable in the 
middle of thescale; and hence hededuceda practical rule, 
that those fluids are the best adapted for measuring the 
degrees of heat, which have the largest interval between 
the limits of freezing and boiling., The general result 
of our examination. of the expansive power of different 
fluids, leads us to conclude that it 
with their density, but it seems rather to be related to 
the quantity of heat necessary to convert them into the 
gaseous state. Thus ether is probably the most expan~ 

to 

those of Mr Dalton; but being made without concert» 

aa 

spects, : less in amount, it varies ‘sion o 
much in different fluids, and it is found not to be in 44 

no.connexion - 
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sof sible, and mercury the least so, of any fluids, because 
they possess ively the lowest and the highest 

iling points. Recherches, t. i. p. 271, 311. 
_- We have hitherto spoken of the expansion of fluids 

y heat, and their consequent’ contraction by cold, as 
‘a property possessed by all bodies of this deseription ; 

‘but there is one very remarkable exception to the gene- 
_ ral law, that of water. Water, through a certain range 
of temperature, like other fluids, experiences the usual 
“augmentation of bulk by an addition of heat ; but when 
it is cooled down to about 40°, it seems to arrive at its 
maximum of density ; and if the cooling process be far- 
ther continued, it begins to expand, and continues its 

nsion until it arrives at its freezing point, when it 
becomes solid, By employing certain precautions, par- 
ticularly by avoiding every degree of agitation, it will 
continue fluid for several degrees below the usual point 
of congelation, and it still goes on increasing in volume, 
until its actual solidification takes place. “When a wa- 
ter thermometer, therefore, stands at 50°, it is impos- 
sible to know whether it be really at the temperature of 
50°, or at that of 30°, 18° above, or two degrees below, 
its freezing point. 

- This anomaly, with respect to the expansion of water 
-by the abstraction of heat, was one of the discoveries of 
the Florentine academicians, about the middle of the 
17th century ; but it was not much attended to, until 
it was again brought into view by Deluc. He repeat- 
ed the experiment with more accuracy, and he attempt- 
ed to ascertain the exact degree at which the expansion 
commences. This he fixed at 41°; and he farther dis- 
covered, that the expansion is nearly equal when water 
is either heated or cooled, the same number of degrees 
above or below 41°: (Recherches, t. i. p. 225.) Some 
circumstances which were not sufficiently attended to 
by Delue, particularly the expansion of the glass in 
which the water is contained, were afterwards carefully 

» noticed by Sir C. Blagden, and in consequence of these 
corrections, he fixed the point of greatest density at 39°. 
(Phil. Trans. 1788, p. 125, et seq.) Le Fevre-Gineau 
eame to the same conclusion respecting this anomaly 
in the expansive power of water, by a very different 
process. He weighed a cylinder of copper in water at 
various temperatures, and thus obtained the weight of 
a cylinder of water exactly equal to that of the metal 
which he employed.. The result of this process was to 
fix the maximum of the aac of water at the 40th de- 
gree. Dr Hope adopted another method of arriving at 
the same conclusion, which we have fully explained 
in our article Expansion. Rumford has since performed 
a set of experiments upon the same principle, and with 
nearly the same results. There have been some objec- 
tions made against these experiments, although they 
appear so correct, and were so much varied ; but upon 

' the whole, we conceive the conclusion to be are ly 
established, that the greatest density of water is at about 
8 or 9 degrees above its freezing point. The cause of 
this liarity with respect to water is involved in con- 
siderable obscurity. It appears to be connected with 
the increased space which water, as well as many other 

- substances, occupy; when they assume the crystalline 
form ; and we may conjecture, that some tendency to 
this state takes place in water before its actual occur- 
rence. See Expansion, p. 257, 258. ; 

The greater space which water occupies, when in the 
state of ice, has been long observed, and has been made 
the subject of some curious experiments, particularly 
by Major Williams, who, during an intense frost at 
Quebec, actually burst a cannon, by the ores of 
only a comparatively small quantity of water: (Zdin 

Trans, vol. ii. p. 23, et seq.) When water is converted 
into the solid state, it forms spicular crystals, which 
cross each other at a determinate angle ; and thus inter- 
stices are left, which cause it to occupy more space, 
Dr Thomson found, that the specific gravity of ice is to 
water at 60°, as 92 to 100; wnlbans we may conceive 
the great force that will be exerted, when water sud- 
denly expands itself, so as to have its gravity diminished 
in the above ratio. 

The expansion of solids, which we are now to consi- 
der, is much less than that of liquids. The same ele- 
vation of temperature, which increases the volume of a 
gas from 100 to 137 parts, increases that of a liquid 
only to about 104 or 105 parts, while it adds to a solid 
not more than y,!,~ of its bulk. A set of e i 
on the expansion of metals was performed by Smeaton, 
when he found, that, in passing from the freezing to 
the boiling points of water, platina was expanded from 
100,000 to 100,087, gold from 100,000 to 100,094 parts, 
steel to 100,112 parts, copper to 100,170 parts, silver 
to 100,189 parts, tin to 100,288 parts, lead to 100,287 
parts, and zinc to 100,296 parts: (Phil. Trans. 1754, 
p. 612.) It appears that the densest metals are gene~ 
rally the least expansible; but this proportion does not 
universally obtain, 

The expansion of glass, which is a point of great im- 
portance to ascertain, as affecting the result of many 
other experiments, was made the subject of careful exa- 
mination by Deluc. Supposing its bulk at 32° to be 
100,000, at 212° it was found equal to 100,083, an 
expansion nearly the same with that of platina. From 
this estimate we learn that glass is expanded about 
xosies of its bulk by one degree of heat, and the ex- 
pansion seems to be nearly uniform, for the same de- 
gree of heat, through the different parts of the scale. 

his equal augmentation of bulk, by equal increments 
of heat, is supposed to prevail Ferner in solids ; but, 
from the minuteness of the effect, it is less easy to as- 
certain this point, than with respect to gases and li- 
uids, 

; Several of the metals expand at the time they are 
converted from the fluid to the solid form ; and this, as 
is the ease with water, seems to depend upon the oc- 
currence of a kind of crystallization, or regular arrange- b&°™ 
ment of their particles. . This is said to be particularly 
the case with respect to iron, and is the reason why we 
are able to take such accurate casts, when the melted 
metal is poured into moulds.. It must, however, be ob- 
served, that the increase of bulk, which either water or 
melted metals acquire when they become solid, is no 
exception to the general law of expansion ; for this ap- 
plies solely to bodies as long as they retain the same 
state.» The only anomaly, therefore, is the expansion 
of water while it remains fluid. 

It is upon the expansive power which heat exercises 
over bodies, that the thermometer is constructed ; an in- 
strument, as its name imports, employed for the pur- 
pose of measuring the degree of heat, or temperature 
of substances to which it is applied, and which, consi- 
dered in all its relations, may perhaps be regarded as 
the most useful agent in philosophical researches of 
which we are in possession. It ap to have been 
invented by Santorio, the celebrated Italian physician, 
who devoted so much of his attention to-what has been 
called statical medicine. His instrument depended 
upon the expansive power of the air, and consisted of 
a tube, with a bulb of considerable size, the lower end 
of the tube being left open, and being plunged into a 
fluid, which was suffered to rise to a certain degree into 
the tube. As the air in the globe was expanded or 
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Kffects of contracted by the addition or subtraction of heat, it is. 

Heat. 

and thus mark the degree of heat. The Florentine 
by the Flo- academicians had the merit of considerably improving 
rentine aca- the apparatus of Santorio, by substituting alcohol: for 
demicians. air, and by confining it in a tube nearly similar to the 
Halley, one now in use. Halley is said to have been the first 

who employed mercury, and Newton made the very 
Newton, ij impr f forming a regular scale, b: important improvement of fo ig a reguiar , by 

Hooke. which the observations might be recorded and.compared 
together. It is, however, to Hooke that we are indebt- 
ed for what may be regarded as a still greater improve- 
ment, viz. the formation of fixed points in the scale, by 
which, at all times and in all cases, thermometrical eb- 
servations might be compared together, and be, as it 
were, all referred to one invariable standard. He per- 
ceived that water became solid always at the same tem- 
perature, and that, under the same atmospherical pres- 
sure, the fluid always becomes conve! into vapour 
at the same degree of heat. Hence it follows, that if 
we immerse a tube containing mercury first into freez- 
ing, and afterwards into boiling water, we obtain*two 
stationary and invariable degrees or points in the scale, 
which will bear the same relation to the temperature of 
other bodies, whatever be the size of the instrument, or 
under whatever circumstances the experiment is. per- 
formed. Having ascertained these points, the numbers 
which are affixed to them, or the number of degrees 
into which we divide the interval between. them, is en- 
tirely arbitrary, and comparatively unimportant. 

Different The thermometric scale in general use in this coun- 
thermome- try was formed by Fahrenheit, in which the cypher or 
tric scales. ero is supposed to be indicated by a mixture of com- 

mon salt and pounded ice. ‘The freezing point of wa- 
ter is fixed at 32°, and the boiling point at 212°, so 
that the interval between the freezing and boiling of 
water comprehends 180°. In France, before the Re- 
volution, the thermometer of Reaumur was generally 
employed. Here the freezing of water is the zero, or 
the commencement of the scale, and boiling water is 
assumed as the 80th degree. Since the Revolution, the 
centigrade scale is employed, which had. been previous- 
ly adopted by Celsius, a Swedish philosopher. Here 
freezing water is. marked 0°, and boiling water 100%. 
Perhaps none of them are without considerable. objec- 
tions. Fahrenheit and Reaumutr’s seale are completely 
arbitrary; while the centigrade ‘has its S too 
large for many purposes, and it has also the defeet of 
beginning too high, so that we have very frequent oc- 
casion. to. employ the terms. + and —, which may lead 
to confusion. Of the-three, that of Fahrenheit is cer- 
tainly the best; both because it is, ina great measure, 
free from this last objection, and because the degrees are 
not too large. Nor is it of much consequence that'the 
commencement and termination. are so entirely: arbitra- 
ry; for when we are once. accustomed to it, the mind 
refers to it as a term of. comparison, without ever consix 
dering the reason for fixing upon the numbers that are 
employed. 

‘The fluids employed in the formation of thermome- 
ters are either mercury or aleohoh Where we wish to 
ascertain very low temperatures, the latter is. preferable, 
because it cannot be frozen but. by the most intense 
cold, see Conn, vol. vi. p. 795. whereas mercury: be- 
comes solid at —39°, But for every other purpose, 
mercury has a decided advantage. | Its expansions from 
the same additions of heat are more uniform; it. is 
also. more sensible to slight variations of temperature ; 
and its boiling point is so elevated, that it possesses a 
range in the upper partof the scale, which is. applica 

Improved 
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obvious that. the fluid would. sink or rise'in the tube, . 

: : 
e temperature of a mixture of two 

portions, one at the freezing, and_the other at the boil- 
ing point, was 24° Jess than the mean. The real tem- 
perature in this case is 122°, but, according to the com- 
mon graduation, the thermometer stands at 1244°, (Re- 
cherches, t. i. p. 311.) Hence, in order to obtain a pre- 

ry em 

cludes most cases that usually fall under. our observa. ‘tes — 
tion, yet we have not unfrequently oceasion to mea- 
sure much higher degrees of heat. Newton attempted Newton’s 
to accomplish this point, without any apparatus directs theorem. — 
ly adapted to the purpose, by a species of computation, if 
He ascertained the rate at which bodies cool, compas  . 
red to the heat. of the surrounding medium, at tempe- 
ratures within the reach of the thermometer, and he 
then extended the same ratio to: the hi degrees of 
heat.. By this very ingenious method, he discovered 
the temperature of red hot iron, and. the melting point 
of mapy of the metals, with a considerable degree of 
precision. Since his time, different instruments, call- 
ed. pyrometers, have been invented, of which the most 
valuable, and that which has. come into the most ge- ’ 
neral use, was invented by Wed, In the course Wedves 
of his: riments on the manufacture of earthen ware, yooq°s 
he: perceived that: the differ _ Peps oa » called rometer, 
clays, into the c ition of which a quanti 
“lewis pace ep ey heen = property of a 
tracting by exposure to a great heat, and likewise that 
this contraction was in proportion to the degree of heat 
bs a When the clay has once contracted, its 
bulk remains permanently diminished, so that by ap« 
plying it to a guage, previously graduated for the pur- 
pose, we can ascertain to what degree of heat the 
piece of clay in question has been exposed. The guage 
by which the contraction of the-clay is ascertained, con- 
sists of two straight pieces: of . brass, fixed. on a. brass 4 
plate in such a manner that they are nearertogetherat one an 
end than at the other; and thus the more the clay has 
been contracted, the farther will it slip between the 
brass bars. Wedgewood then proceeded to examine 
the relation between “his pyrometer and the common 
mercurial thermometer, and he, determined that the, 
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of 0" of his scale was equivalent to the 1077° of Fahrenheit's 

‘ it so far extended. The d 
ch was arbitrary, were each of them equal to 130° 

of Fahrenheit’s ; and the highest temperature which he 
of ally measured was 160° of his pyrometer, corre- 

sponding to above 21,800° of Fahrenheit, which was 
iias 1 to be the temperature of a particular air furnace 
which he employed in his experiments: (Phil. Trans. 
1782, p. 305, et seq.) This pyrometer has generally 

een ded as a very valuable addition to our phi- 
losophical apparatus; bat there is one circumstance 
which unfortunately much impairs its use—the difficul- 
ty of procuring the same kind of clay on which Wedge- 
wood operated for the test pieces, as the mass which he 
originally employed is exhausted ; and it does not ap- 
‘pear certain, whether the imitation of it that has been 
sitice prepared, is possessed of precisely the same phy- 
sical properties. See Curmistry, p. 152. 

Several other en have been invented, de- 
. pending upon different principles, and possessing diffe- 

rent degrees of accuracy. Muschenbroek, Ferguson, 
Ellicot, and Smeaton, have all exercised their ingenuit 
upon this point ; but the only apparatus which we shall 
farther notice is that of Guyton. In this instrument a 
long rod of platina is fixed in an horizontal groove, form- 
ed in a mass of clay, that had been hardened by expo- 
sure to a strong heat ; one end of the red extends beyond 

_ the groove, and presses against another rod of platina, 
which acts as a lever; its longer arm being extended, 
so as to form an index, which moves upon a graduated 
arc. As the rod is more or less expanded by the heat, 
the index is carried along the scale, and serves to point 
out very minute variations in the bulk of the metal: 
Ann. Chim. tom. xlyi. p. 276.) We are not certain whe- 
er this instrument has ever been employed in England; 

but it appears to possess many advantages as an ac- 
curate measure of high temperatures. See Pyrometer, 

8. We now arrive at the third of the effects of heat, 
the change which it produces in the state of bodies, con- 
verting, according to circumstances, a solid into a li- 
quid, or a liquid into an aeriform fluid. The effect of 
caloric, which we last described, consists in introducing 
a portion of heat between the particles of bodies, by 
which they are, to a certain extent, separated from each 
other, so as to experience an increase of bulk, without 
having their cohesion materially impaired. If, how- 
ever, the addition of heat be continued beyond a cer- 
tain limit, the particles are removed still farther from 
each other, until at length they are so far separated, as 
to lose their cohesive power, and to become easily move- 
able among themselves in all directions. By this change 
of form, the substance in question undergoes a com- 

ete alteration in its physi roperties, and not un- 
os de in its chemical action upon other bodies. 
‘The effect is produced by destroying the balance be- 
tween the expansive power of heat, and the force of at- 
traction ; the former tending to remove the particles of 
bodies to a distance from. each other, the latter to retain 
them in close contact, But although the attractive 
force is conceived to be very much weakened in bodies 
when they assume the fluid state, it is not entirely de- 
stroyed, but is still exerted with considerable energy. 

It is also to be remarked, that after a solid has re- 
ceived an addition of heat, so as to convert it into a 
fluid, a still farther quantity of heat may be given to 
it, which kas the simple effect of expansion. If, how- 
ever, we continue to increase the quantity of heat after 
the expansion has advanced to a certain length, the 
body again assumes a new form, and becomes a gas; 
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and it now, as before, after this third change, by add- 
pe Sema 2} suffers merely an ion in its 
volume. But the expansion in these toren cases, a8 
has been already observed, differs considerably in its 
degree, being small in the first instance, in the 
second, and much more so in the last, This peculiar 
quality of assuming the different states of solidity, li. 
quidity, and elastic fluidity, may be considered as a 
property common to all kinds of matter; for it would 
appear, that if we had the power of producing, at plea- 
sure, temperatures sufficiently high and sufficiently low, 
every substance that usually appears under the solid 
form might be vaporized, and every substance that 
usually appears as a vapour might be rendered solid, 
When we , therefore, of any body being natural. 
ly in the solid, or naturally in the liquid state, we mean 
nomore than that, under the ordinary temperature of 
the atmosphere, or under the circumstances in which it 
9 presents itself to our notice, it is solid or 
uid, 

Effects 
Mews, 

——_—o 

There is, indeed, another obstacle to altering the some bo- 
state of bodies, besides the difficulty of emeaney dies not ca- 
high or very low temperatures, that by a great ition pable of 

or subtraction of heat, their chemical constitution is af- ‘** cwne 

fected, and they are either decomposed, or are dispo- °* 
sed to enter into new combinations. Organised sub- 
stances in general, both of animal and vegetable origin, 
when subjected to high temperatures, are converted 
into their ultimate elements ; and, on the contrary, in 
some cases, a great reduction of temperature causes 
the constituent parts of certain bodies to separate from 
each other, before they are brought into the solid form, 
These, however, are to be regarded rather as inciden- 
tal circumstances, interfering with particular. opera- 
tions, than as any fundamental exceptions to the gene- 
ral law that has been laid down. It would ear, Sir James 
from the experiments of Sir James Hall, that many of Hall's ex- 
these apparent exceptions may be brought under the periment 
eneral rule, merely by employing strong pressure or 

Sten mechanical means. Thus it had nee supposed 
impossible to melt the carbonate of lime, because at an 
elevated temperature the carbonic acid escaped in the 
form of gas; but when the substance was subjected 
to strong compression, so as to prevent this escape of 
gas, the fusion was easily accomplished, 

The suddenness of the change which occurs when 
the body receives so much. heat as to convert it into 
the liquid state, shews that some other circumstance 
takes place besides the mere addition of caloric. And 
the same remark applies to vaporization ; for here again 
no indication of the change of state can be observed, 
until the actual change occurs in its full extent. This 
point we shall soon ‘consider more at length; but, in 
the mean time, before we quit the subject of the change 
of bodies from the solid to the liquid form, we must of- 
fer a few observations upon some phenomena that oc- 
cur when we reverse the operation, and convert them 
from the liquid to the solid state. 
dergo-this change, without having their chemical con- 
stitution materially altered, have a fixed point at 
which they are said to freeze, congeal, or become solid ; 
and except under certain circumstances, this point is 
invariably the same. This is so much the case with 
re to water, that the freezing point of this fluid 
has been employed as one of the fixed degrees which 
regulate the graduation of the whole scale, 

tis, however, ible, by certain m 
cool water seve: 

All. bodies that un- Freeing 
point of 
bodies. 

Cooling 
water be- 

ent, tO low the 
degtees below its freezing point, freezing 

without rendering it solid; according to the experi- P 
4R 
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Effects of ments of Mr Dalton, as low as 5° or 27° below the 
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usual point of congelation. In order to succeed in 
giving water this unusual degree of cold, without con- 
verting it into ice, it is necessary that it be kept ina 
state of the’most complete rest ; for the least agitation 
either prevents it from falling lower than 32°, or if it 
be brought down below this point, it instantly begins 
to freeze, and the fluid part rises to 32°.. Black found 
that by carefully boiling the water, so as to expel from 
it all the air which is generally dissolved in it, it was 
less easy to reduce the temperature below the ordi 
degree; and Blagden discovered, that when water is 
thus artificially cooled, no circumstance had more ef- 
fect in producing its sudden congelation, than intro- 
ducing into it a small particle of ice. JHence when the 
freezing of water has once commenced, it proceeds 
with so much rapidity in these experiments ; and it 
may perhaps also, in some measure, account for the ef- 
fect which water confined in close vessels has in burst« 
ing the vessel when it freezes. In these cases the 
fluid may probably descend some degrees below the 
usual freezing point, before the congelation com+ 
mences; a slight agitation, or other incidental cireum- 
stance, then causes the freezing to commence, and the 
first spiculze of ice that are formed, tend to convert the 
remaining part of the water into the solid state so ra+ 
pidly, as to produce a greater expansion, than if the 
particles had arranged themselves more quietly in the 
crystalline form. 

The effect of a continued addition of heat to a liquid 
is, as we have remarked above, to convert the liquid 
into the state of vapour. This, like the former, is a sud- 
den change, and, like it, is attended with a complete 
alteration in the physical properties of the substance so 
changed. A certain portion of caloric added to a body, 

- insinuates itself among the particles, and places them so 
far from each other, as to dimimish the attraction which 
unites them into the solid form, without, however, en- 
tirely destroying their epgregation ; while a larger por- 
tion removes them toa still greater distance, and seems as, 
if it entirely placed them beyond the reach of their mu- 
tual attraction. The most obvious property of the body, 
when in this vaporized state, is its power of expanding 

HEAT. 
serve to produce a corresponding inerease of its bulk 
and this ap we have already rand, is oer 
ble for the same quantity of heat, and is likewise simi- 
lar in all the different gaseous bodies, = 
2 abe int of vaporization, like that of solidification, 

rs 
bodies that always appear in the state of gas when not 
combined with other substances, and no degree of cold 
which has yet been applied to them has been able to 
deprive them of their elastic fluidity. Yet from analo« 
gy we conclude, that these bodiés have nothing in their 
nature essentially different from those which we observe 
to assume either the liquid or the pseu state, accord- 
ing to the Compete ey in which they are placed ; and 
we conceive, that, had we the power of employing a 
degree of cold sufficiently intense, they might be ren- 
dered liquid, ae ns solid, Ether iy the lowest, and 
mercury the highest vapour points of any liquids juids with 
which ia are pata be A gp If we were always immersed 
in a temperature above that at which ether boils, we 
should never see it in a fluid state; and if we had not 
been able to produce parE eles oS above 670°, at which 

this mercury boils, we should have had no ¢ tion of 
substance being reducible into the state of a vapour. 
The terms jived and volatile, like solid and liquid, are 
therefore to be regarded as merely relative, and as not 
indicating the absolute quality of the bodies, but point- 
ing out the forms under which they usually 
themselves to our notice. But although we regard this a : 
as the most correct view. of the ania iek many che." ° 
mists of eminence have ; there is some es- 
sential or radical difference between the two kinds of 
aeriform fluids, and have called them by different names; 

‘to those that are easily reduced to the liquid state the 
term vapour has been exclusively applied, while the 
others have been called gases, or permanently elastic 
fluids. The discussion of this question belongs more to 
chemistry, than to the immediate subject of this article; 
but we farther remark concerning it, that when, by 
the effect of chemical affinity, these are reduced to 
the liquid or solid form, heat is extricated; thus proving 
‘that it entered into their constitution, and was necessa~ 
ry to their existence, 

almost every kind of liquid. There are some point 

te eee 

A io 

An important circumstance connected with the con- Vaporiz 
version of liquids into the state of elastic fluidity, is, pris 
that it is influenced by the degree of pressure to which py essur 
the liquid is subjected. External pressure thus coun- 
teracts the repulsive power of heat, and as it were heeee ih 

itself in an indefinite degree, until its particles be 
brought nearer together by an external compressing 
force. If this external force be removed, it quickly re- 
gains its former dimensions; and hence we regard it as 

Elasticity of a body possessed of a perfect degree of elasticity. It is 

Sa eed vee Ape he 

vapours, upon the elastic power which different substances pos- the particles in a state of forcible approximation. fferel 
sess, when they are converted by heat into the gaseous follows, from this order of things, if we remove :* °* 
or aeriform state, that many of the most important ope- from the surface of a liquid the whole or a of the “5 
rations, both in art and nature, are brought about, The 
force which different bodies exercise when they are re- 
duced into the gaseous state, and are at the same time 
subjected to strong pressure, is almost inconceivable ; 
it is, in short, unlimited in its extent, and may be so 
managed as to produce any assignable degree of effect. 
Notwithstanding, however, the expansive power which 
bodies exercise during their conversion from the fluid 
to the gaseous form ; yet when they are finally brought 
into this state, they are compressible. Thus, although 
the conversion of water into an aeriform fluid is capable 
of generating an almost immense degree of mechanical 
power, in consequence of the greater space which it 
then occupies, a power of which we take advantage in 
the steam engine, yet the vapour, when once produced, 
may be easily compressed into a less bulk, by the 
weight of a comparatively small quantity of mercury. 
Farther increments of heat, when added to the gas, aialy 

weight of the atmosphere, by placing it under the re- 
ceiver of an air-pump, or by. ascending a high moun- 
tain, it boils ata lower temperature than under ordina~ 
ry circumstances. Thus water, which boils at 212°, 
when the barometer stands at 30 inches, boils at about 
70° in vacuo; and on the top of Mount Blane, it was 
found by Saussure to boil atabout 187°. As the tem 
perature at which different species of elastic fluids are 
formed, Sepentp so much upon the pressure which is 
applied to them; so, after the gaseous state has been as- 
sumed, the elastic force of the vapour varies according 
to the 

of experiments, in which he determines the height of 
the mercurial column which the ee of water-wiil 
support at different temperatures. Thus if the vapour 
of water be taken at the freezing and boiling points, and 
at 122°, which is intermediate between them, he found 

1 

eof pressure under which it exists. Mr Dalton : 
Dalton has made this the subject of an extensive range Pe™e 
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that the colimn of mercury ‘in these three 
cases, was equal to 0.2, 3.5, and $0 inches respectively. 

y making a few experiments, and observing the ratio 
aN the numbers in these cases bore to each other, 
_ he constructed a table containing every degree of heat, 

_ from 0° on Fahrenheit’s scale to 825°: (Manch, Mem. vol. 
v. p. 559.) Experiments of a similar kind have been per- 
formed in France by M. Bettancour. As the boiling 

int of liquids is lowered or raised, according as the 
erical pressure upon them is diminished or in- 

creased, it has found, that if the pressure be aug- 
‘ in a very , as is the case when great de, 

water is inclosed in Papin’s digester, it is capable of re- 
ceiving*a much higher temperature, than what it can 
maintain under ether circumstances. Water has, in this 

» been heated 200° or 300° beyond its usual boiling 
point ; and it has then acquired the power of dissolving 
many substances, over which it has no action in its or- 
dinary state. 
-Itis upon the property which liquids possess, of being 

convertible into the us state, that the processes o 
evaporation and distillation depend. The first of these 
is performed, when our object is to separate the more 
volatile parts of a compound, for the purpose of procu- 
ring those that are less so; and the second, on the con- 
trary, is done in order to procure the volatile part itself. 
A minute account of these operations belongs more to 
chemistry, and to the various branches of chemical ma- 
_mufactures, than to the general view which we are ta- 

- king of the effects of heat. (See Distimuavtion and Eva- 
PorATION.) In both cases, the separation is effected b 
the combination of heat with the liquid ; inthe one, it is 
sometimes produced by the heat which naturally exists 
inthe atmosphere, aided by a current of air, continually 
presenting a new stratum to be acted upon; and at other 
times a quantity of heat is thrown into the substance by 
the combustion of some kind of fuel. It is, however, ne- 
cessary, in either case, that a large surface should be ex- 
ge to the atmosphere, for the purpose of carrying off 

vapour as rapidly as it is produced; for it appears 
that it is principally at the surface that it is generated. 
In the process of distillation, artificial heat is always em- 
ployed,and commonly ina greater degree than where the 
object is merely to produce evaporation. Here the liquid 
is confined in close vessels; and the operation depends 
upon a portion of it, which is nearest the source of heat, 
becoming converted into vapour, and passing up through 
the other parts of the fluid in the form of bubbles, con- 
stituting what is styled ebullition. 
' We have already remarked, that when a solid is con- 
verted into a liquid, or a liquid into an elastic fluid, the 

f conversion is brought about suddenly. The substance 
in question, before it changes its state, continues to re- 
ceive heat, is expanded in a certain degree, and has its 
temperature raised; but if an additional quantity of 
heat be still given to it, the expansion no longer goes 
on in the same manner, and the temperature is no 
longer elevated, but it assumes a new form, becoming, 
‘according to circumstances, either a liquid or a vapour. 
It was formerly supposed, that this change did not de- 
pend upon any peculiar or specific action, but that the 
mere addition of a certain small portion of heat was 
adequate to effect it. Dr Black, however, perceived the 
insufficiency of the opinion usually entertained upon 
the subject, and was induced to investigate it with 
great assiduity ; the result of which was, the establish- 
ment of his celebrated theory of latent heat. The fun- 
damental position of this theory is, that when a solid is 

where it does not exist in a sensible stote. See page 677.—E>. 
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converted into a tani oo 9h id into a gas, a much 
greater 4 wre of heat is a by it than is per- 

ble y the sensations, or the thermometer, the ef- 
fect of which is to unite with the particles of the body, 
and thus to alter its form. When, on the contrary, the 
vapour is reduced to the state of a liquid, or a liquid to 
that of a solid, heat is disengaged from it, without the 
substance in question indicating any diminution of tem- 
perature, either to the sensations, or to the thermome- 
ter. This phenomenon is considered to be the reverse 
of the former ; here the heat that escapes is not sup- 
posed to have affected the body in the way that free 
caloric acts, but simply to have maintained it in the 
state of elastic fluidity, or of liquidity, 

Effects af 
Heat. 
_—e 

We are hence led to regard heat as existing in two pig 
states that are essentially different from each other: the sy 
one producing temperature and ex sion, and of course free and 
capable of being measured by the thermometer; the '**t bt 
other not manifesting these properties, but uniting it~ 
self to bodies, and changing their form. The former 

f we call free or uncombined heat; the latter latent or 
combined heat. As we are in the habit of conceiving 
temperature and expansion * to be the most certain in- 
dications of the presence of heat, it required a train of 
minute experiments to establish a position which ap- 
peared, at first view, so much at variance with our or- 
dinary conceptions, as that heat could be communi, 
cated to bodies without producing these effects. The 
following facts may be considered as the ground-work 
of Black's doctrine. Leta mass of pounded ice, cooled 
several di below the freezing point, be exposed to 
the heat of a furnace, so that it may receive equal quan- 
tities of caloric in equal intervals of time. ‘The ice, as 
it receives the heat, becomes warmer at each succes- 
sive interval, until the whole acquires the temperature 
of 32°; but now, although the heat still remains ap. 
lied as before, the ice acquires no additional warmth.; 

It still indicates 32° to the thermometer, but it is ob- 
served gradually to dissolve. No increase of “at pe 
ture takes place until the whole is rendered fluid, and 
then it again begins to grow warmer, and as before ac- 
uires successive increments of heat, until it arrives at 

the 212th degree. Here, again, the process ceases ; and 
whatever quantity of heat be sent into the fluid, its 
temperature remains unchanged ; but now the fluid is 
observed gradually to assume the state of vapour, until 
the whole of it is converted into the aeriform state, 
Now there is every reason to conclude, that in this case 
the ice and water continue to receive equal quantities 
of heat for the whole period ; yet during some part of 
the process, the thermometer remains stationary. At 
this very time, however, the change of form occurs ; 
and therefore it is natural to conclude, that it is con. 
nected with the absorption of a portion of heat, which, 
in consequence of its not ucing either tem 
or expansion, has obtained the name of latent. The le- 

gitimate inference is, that a certain quantity of caloric, 
which would otherwise have been employed in 
cing temperature and expansion, is necessary in the one 
case for melting the ice, and in the other for vaporizing 
the water. 

What we have now stated may be regarded as the 

Proofs of 
the theory 
of latent 
heat. 

Deductions 

foundation of the celebrated theory of latent heat ; from the 

which has been universally received, as affording a sa~ ‘eory- 

tisfactory explanation of some of the most interesting 

phenomena that occur in the system of nature. A 

number of yery important consequences were immedi- 

ately deduced from it, of which we may enumerate the 

* It will be seen, in another part of this article, that expansions and contractions are produced by heat in glass and other substances 
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Effects of two following, as those the most deserving our atten- 

Heat. 

Capaci 
for aed 

Specific 
heat. 

tion : 
1. When solids become liquid, and liquids become 

elastic fluids, a quantity of heat, previously latent, be- 
comes sensible, and may be now measured by the ther- 
mometer, although before it was not capable of affecting 
this instrument. On the contrary, when vapours are 
converted into liquids, or liquids into solids, a portion 
of heat, which was previously in the uncombined state, 
is now absorbed or rendered latent. In the former 
process, therefore, warmth is produced; in the latter, 
cold is generated. 

2. Substances which are at the same temperature ac- 
tually contain different quantities of heat. Ice just be- 
fore liquefaction, and the water which is formed, are 
both at the temperature of 32°, and steam is no hotter 
than the boiling water from which it is produced ; so 
that the water and the steam both contain a large quan- 
tity of heat, in the combined or latent state, which they 
have absorbed in order to cause the fusion of the one, 
and the vaporization of the other. This property in 
bodies, of indicating the same temperature when the 
contain different quantities of heat, is denominated their 
capacity for heat ; while the quantity of heat which they 
require to bring them to the same temperature is called 
their specific heat, in opposition to the real quantity, 
which is stiled their absolute heat. 

HEAT. 
ably below that of the by min Effe cu aes eae elas 
tinually going forwards; and by the 4 
ment of this process, even ice is fe ins : 
quantity, for the purposes of domestic economy, at a 
temperature some degrees above the ‘point. 
By means of the evaporation of ether, water is easily 
frozen at the medium temperature of our climate, and’ 
indeed a degree of cold may be ted far below that ° 
of the pane 2 A still greater diminution of tem- 
perature is produced by a solution of certain salts ;* a cir-: 
cumstance which depends upon the heat that is 
pre pteoorsacrd eer conversion of a solid into a lix 
uid, an ly by mixture possessing a greater 

depacity for heat than the ingredients in their ee 
state. To these two circumstances, the change of state 
which bodies ex see and ers in their ca-" 

ity, as d ing either upon this alteration in their 
Rates ob Sabah? the ers cornbinations into which they - 
enter, we ascribe the increase of tem re which oc- 
curs in a variety of chemical operations, where caloric 
is not introduced from any external source. The heat, 
which is excited by combustion, is to be attributed to 
the latter cause, the of capacity in the substan< 
ces; the mcrae of combustion, cco gr the car« 
bonic acid, being supposed to possess a capacity 
than the carbon Sod aged before their combination. 

It would carry us far beyond our prescribed limits, 
were we to give an account of all the experiments 
which were performed by Black, for the purpose of 
establishing his theory, and of repelling the objections 

- The cases in which the conversion of a body from eat pr 
the liquid to the solid form actually produces an in- duced 
crease of temperature, are not very numerous ; but there solidif 
are not unfrequent instances in which the rate of cool- 4" 

€old produ. 

against it, They consisted, in the first place, in com- 
paring the effect produced by the same quantity of heat 
upon bodies which possessed different capacities, as ice 
and water. When the same weight of ice and water, 
both at the temperature of 32°, were suspended in an 
atmosphere of 47°, the water rose to 39° in 30 minutes, 
while the ice required ten hours to become liquid, and 
to acquire the same temperature. The ice therefore was 
21 times as long as the water in acquiring the same de- 
gree of warmth, and we may conclude that it would 
absorb 21 times as much caloric. While the number of 
degrees gained by the water was no more than seven, 
the number that entered the ice would be 147° ; but of 
these only seven were employed in warming the sub- 
stance, the rest was expended in melting it. Hence we 
should say, that when ice is converted into water, 140° 
of caloric are rendered latent. The same general con- 
clusion was obtained by a different process, When two 
equal portions of water, at unequal temperatures, are 
mixed together, the mixture indicates the mean tem- 
perature of the two portions; thus a pound of water 
at 32°, and a pound at 172°, produce a mixture which 
indicates 102°; but if we mix a pound of ice at 32°, 
with a pound of water at 172°, the ice is melted, but 
the temperature of the fluid is not raised. Hence the 

- 140° of heat are all employed in thawing the ice, and 
thus becomes latent. 

The absorption of heat that. takes place when solids 
ced by eva- are melted, or liquids evaporated, and the discharge of 
porstion, heat that occurs in the reverse operations, are often 

employed in different processes, for the purpose of cool- 
ing or warming bodies. The effect of evaporation in 
generating cold is well known, both as it affects the 
sensations, and as it actually reduces the temperature 
of substances. In hot climates, fluids and various ar- 
ticles of diet are preserved at a temperature consider- 

ing is obviously retarded by this process. And in no 
operation is this more remarkable than in the natural 
freezing of water. When water is exposed to the in- 
fluence of external cold, its temperature sinks in 
portion as the heat is removed from it, until it arrives 
at 32°; the refrigeration is then suspended, but the 
water begins to become solid, and the temperature re- 
mains stationary, until the freezing is completed ; then 
the cooling recommences, and is continued until the 
ice arrives at the temperature of the surrounding me- 
dium. The freezing of water, however, under icus 
lar circumstances, affords an example of the actual evos 
lution ef heat. . This takes place in that case which has 
been described above, where water has been cooled be-~ 
low 82° without becoming solid ; if it be then agitated, 
or a small spicula of ice be introduced into it, the 
eongelation takes place with great rapidity, and the 
portion of water which still remains fluid instantly 
rises to 82° An experiment of an analogous kind 
may be performed on the crystallization of salts. By 
proper management, a warm saturated solution of the 
sulphate of soda may be cooled for several degrees, 
without any of it beginning to crystallize ; if the vessel 
be then slightly shaken, the certo suddenly com- 
mences, pa om large part of the salt immediately be- 
comes solid, in consequence of which the temperature 
will be very sensibly raised... The general law, both in 
this and the reverse operation, is, that the most power~ 
ful effect, either of heating or cooling, takes place when 
the process is performed with the most rapidity, when 
the substance that has its state or its capacity cha 
has its equilibrium with the neighbouring. bodies: re- 
stored in a short space of time, and therefore most per- 
ceptibly affects their temperature. 

The same kind of experiments which Black perform- 
ed to establish the absorption of heat, when a solid is 

* See Walker's experiments on freezing mixtures, Phil. Trans, 1801, p. 1205 end our article Coxn, vol. yi. p» 733, 734. 
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-gonverted into a liquid, he afterwards made on the con- 

into an elastic fluid. He also at- 
of heat which 

essentially aided by Mr 3 and the result oftheir 
“in ay was, that when water assumes the state of va- 

our, it absorbs 950° of caloric. * This number he ob- 
tained in two ways: Ist, By comparing the heat ne- 
cessary to yaise the temperature of a certain por- 
tion of water to the boiling point, with the effect 
produced by an equal addition of heat in after- 
wards Ae ee the water; and, 2dly, By finding 
what quantity of caloric was extricated, when steam 

ted into water by condensation. We have 
already mentioned, that when water is strongly com- 
pressed, as by being inclosed in Papin’s digester, its 
temperature may be raised far above the boiling point, 
without its assuming the aeriform state. In this case 
its tendency to evaporation is mechanically prevented, 
by the particles not being allowed to separate from each 
other ; and therefore as it cannot alter its form, its ca- 
pacity remains the same, and its caloric all continues 
to be in the uncombined state. But if the pressure be 
suddenly removed from the water, its particles now 
being at liberty to expand themselves, they unite to a 

ion of the heat, instantly assume the elastic state, 
and the remainder of the fluid sinks to 212°. 

» We have already explained, in a general way, the 
meaning of the term capacity for heat, and the differ- 
ence between the absolute and the specific heat of bo- 
dies ; but we must illustrate the subject with a little 
more minuteness. As a foundation for our reasoning, 
it may be assumed, that when equal quantities of the 
same substance, but at different temperatures, are mixed 
es the temperature of the mixture indicates that 

the arithmetical mean of the two ingredients. This, 
however, only applies to bodies of the same kind ; for 
when different substances are employed, it is impossible 
‘to predict what will be the temperature of the-mixture. 
Thus if a pound of water and a pound of mercury be 
mixed at different temperatures, the result will not 
be the mean temperature ; but it will be found that the 
mercury loses 28°, while the water gains enly 1°. 
Water is therefore said to have 28 times the capacity 
for heat that mercury has, because it requires 28 times 

. «as much to produce the same change of temperature ; 
or, to use a different, and perhaps a more correct phra- 
seology, we say that the specific caloric of water is to 
that of mercury as 28 to 1. Proceeding upon this prin- 
ciple, and taking water as a'standard of comparison, nu- 
merous experiments have been made on the specific 
heat of various substances, particularly by Crawford, 
Irvine, and Wilcke. 

The method employed by Crawford was to mix to- 
gether, at the same temperature, the substance to be 
examined and water, the specific heat of which is con- 
sidered as one, being that with which all the rest are 
compared. He then multiplied the weight of each 
body by the number of degrees between its original 
temperature, and the common temperature obtained by 
their mixture, and the capacities will be inversely as 
the products: (Ox Animal Heat, 2d edit. p. 96, et 
seq.) It isgenerally more convenient to employ a de- 
finite weight of the substance to be examined, than to 
measure it by. its volume; but when we examine the 

ific heat of equal volumes of different bodies, we 
find the same want of correspondence between the re- 

.* The late Mr Southern found, from numerous experiments, that the latent heat of a y 

295°, is 919°, 942%, and 950°. See Mr Watt’s Annotations on Dr Robison’s article Sream in Robison’s System 

sophy, vol. ij. p» 166.—Ep. 
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sults, so as to prove that the capacity for heat is a 
pro which bears no exact ratio to any other phy- 
sical quality. In the performance of these experiments, 
much dexterity is requisite, in order to ensure even a 
tolerable degree of accuracy; and after all, the results 
of different trials; made upon the same substance, will 
not always be found to correspond, yet there seenis to 
be no doubt of the correctness of the principle, and, in 
many cases, we may conceive that we arrive at a near a 
proximation to the truth. SeeCuemistry, vol. vi. p. 153. 
_ Mr Leslie has proposed another method of ascertain- 
ing the specific heat of bodies ; it consists in comparin 
the time which they occupy in cooling with the cool- 
ing of water placed under precisely the same circum- 
stances, The apparatus which he employed was a thin 
glass globe, furnished with a neck capable of receiving 
a delicate thermometer. He observed the tiie neces 
sary for water to cool a.certain number of de in 
this globe suspended ini the air, then he fills the instru- 
ment with another fluidyithe specific heat of which he 
wished to examine, and heats it to the same degree, and 
suspends it in air of the same temperature, and observes 
the time necessary for it to cool the same number of 
degrees. It was found, that, under the same cireum- 
stances, water cooled in 70 minutes, while oil required 
82 minutes only ; therefore, by estimating water at uni- 
ty, as the standard of comparison, ‘the specific heat of 
oil will be .46; if we estimate it by bulk, or .5 if we 
estimate it by weight. Inquiry, p. 170. 

Effects of 
Heat. 

—_——— 

Leslie's ex« 
periments. 

The great difficulty there is. in executing experi- isi 
ments, like those of Crawford’s, where the sebatantey ene 
are mixed together, and the specific heat calculated 
from the temperature of the mixture, induced Lavoisier 
-and Laplace to attempt to solve the problem by a new 
method. They proceeded upon the fact, that when 
ice is melted it must always absorb the same quantity 
of heat, and therefore that the» caloric which is disen- 
gaged from any botly, by a-change in its form,,or from 
the union of two or more bodies, may be accurately 
measured, by placing the substance in such a situation 
as that all the heat must necessarily pass into a stratum 
of ice; and from the amount.of water produced by the 
melting of the ice, the quantity of heat given out may 
be estimated. The apparatus. which they invented to 
accomplish this purpose, they called a calorimeter ; it 
consists of three, vessels inclosed one within another, 
so as to leave a cavity between each of them. Thesub- 
stance which is to be the subject of experiment is pla- 
ced in the innermost vessel ; the second is filled with 
pounded ice, and is proyided with a tube at the bottom 
through which all the water that is formed is conduct- 
ed into a suitable vessel, where it may be collected and 
measured. The outermost space is also filled with ice, 
in order to preserve the interior of the apparatus at 
the proper temperature: (Mem. Acad. Scien. 1780, P 
368.) This instrument is constructed upon scienti 
principles, and seems both simple and ingenious; yet 
we are informed that there are some circumstan- 
ces which interfere with its practical utility, and we 

believe it has never been employed except by the in- 

ventors. See Wedgewood in Phil. T'rans. 1784, p. 
371, et seq. ; and Cuemistry, vol, vi, p. 154. 

The capacity of gaseous bodies for heat, like that of 
liquids and solids, varies according to the nature of the 

individual gas ; but the determination of their respec- 

tive capacities requires a delicacy of experiment, pro- 

portionate to the difficulty of operating upon substances 

steam at the temperatures 229°, 270°, and 
of Mechanical Philo- 

place’s ex 
periments. 

Calorime- 
ter. 
PLATE 
cxLt 
Pig. 7. 

Capacity of 
the gases, 
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Effects of of so subtle a nature. It has, however, been attempt- 

Heat. ed by Crawford, and prosecuted by him with much 
perseverance and ingenuity, and made the foundation 

of some very important doctrines, both in chemistry 

and physiology. It must indeed be confessed, that 
the extreme nicety of the process necessarily makes the 
conclusions liable to much uncertainty; yet the general 
results have been, for the most part, acquiesced in, al- 
though they have been considerably altered since they 
were originally brought forward. Of late, however, 
they have been controverted by MM. Delaroche and 

Delaroche Berard, who have published a very elaborate set of ex- 
and Be- eriments, which they performed upon the specific 
rard’s expe- heat of the gases, in which they employed an apparatus 
munents. = of a new construction. It is in fact a calorimeter ; but 

instead of measuring the heat which is extricated by 

Crawford's 
experi- 
ments, 

PLATE the quantity of ice which it will melt, they endeavour 
Fig. 12, 13, #0 ascertain what quantity of heat the gas will impart 
14, & | toa mass of water; and for this purpose a current of 

the gas is sent along a serpentine tube, which traverses 
a cylinder of water. The instrument appears to us to 
be very complicated, and to require a great share of 
manual dexterity in the operator, a circumstance which 
we always consider as very objectionable: (Ann. Chim. 
Ixxxv. 72.) But although their results differ considerably 
from those of Crawford, they e with him in the 
general principle, that the specific heat of the gases is 
different from each other, whether we attend to their vo- 
lumes or their weights, and that there is no relation be« 
tween the specific gravity of the gases and their specific 
heat. See Description of Plates at the end of th@ Volume. 

Capacity of — Besides the difference in their capacities for heat, 
—, which gases possess in consequence of a difference in 
i fs “" their nature, this property is also much affected by the 

degree of compression which they experience, or is in 
proportion to their density, It is consequently ob- 
served, both in experiments performed for the purpose, 
and in many natural processes, that the sudden con« 
densation of air generates heat; and, on the contrary, 

Heat ang ‘at sudden dilation produces cold. ~ Whenever an ex- 
cold by con- Pansion of air takes place, either from the removal of 
densing and Pressure, or from any other cause, the’ particles are 
rarefying more widely separated from each other, in consequence 
air, of their elasticity being now at liberty to exert itself’; 

and it would appear, that a quantity of caloric neces- 
sarily rushes in to supply the vacuity. This, although 
merely a mechanical view of the subject, appears to be 
rendered probable by the fact, that the emission and 
absorption of heat are respectively produced by causes, 
which can only be supposed to act, by bringing the 
oe of the gas nearer together, or removing them 
arther asunder. If a thermometer be placed in the 
receiver of an air pump, and the air be quickly ex- 
hausted, the mercury will sink several degrees; and if, 
on the contrary, air be rapidly condensed by the ap- 
propriate apparatus, the mercury is considerably ele- 
vated. (Dalton in Manch. Mem. vol. v.p.515,) The heat 
which is excited by condensing the atmosphere in the 
barrel of an air-gun is well known; and by employing 
it in the most advantageous manner, sufficient heat 
may be extricated to set fire to a piece of tinder. Ifa 
art of the apparatus be composed of glass, a flash of 
ight is perceptible, when the stroke of the piston is 
made with great force and rapidity. The effect of the 
rarefaction of air in promoting the absorption of heat, is 

Leslie's me- wel] illustrated in Professor Leslie's new method of form= 
Peat va ice. NG lee. (See our article Coxn, for a full account of this 

&*** process.) In this process, water is placed in a shallow 
dish over a vessel containing sulphuric acid ; the whole 
being enclosed in the receiver of an air-pump, and a 

HEAT. - 7 + 
vacuum produced. As the exhaustion proceeds, the 
quantity of heat abstracted from the water, im order to 
supply the evaporation, quickly converts the whole 
into ice. The sulphuric acid, in this case, promotes 
the effect, by its attraction for the aqueous vapour, 
which it absorbs as fast as it is grosested. A still 
more striking effect of evaporation been exhibited 
by Dr Marcet. He enclosed a quantity of mercury in Marcet’ 
a bulb of thin glass; this was wrapped up in cotton, Pe 
which was soaked in the very evaporable fluid, the sul- 
phuret of carbon ; the apparatus was then placed un- 
der the receiver of an air-pump, and the exhaustion 
produced, when the me was completely frozen : 
(Phil. Trans. 1818, 252.) . The ii ious i ent Wollas 
invented by Dr Wollaston, which he called the cryo- cryoph 
phorus, acts upon the same principle, It consists of a 
glass tube of some length, each extremity of which ter- paz 
minates in a globe about one inch in diameter, and ccuxxxvm 
bent at a right angle to the tube; one of the globes is Fig. 10. 
half filled with water, while all the remainder of the 
bonnet carefully exhausted of air. If the empty 
globe be plunged into a freezing mixture, the 
vapour with which it is filled is so rapidly condeaea, 
that a portion of the water in the second globe is im- 
mediately frozen. Phil. Trans. 1813, 71. b 

The met va’ i such as the steam of eve Watt on th 
are more expansible é permanent gases; and it capacity of 
has Steueatdas leit conceived, that they will acquire a ‘4% 
— degree of heat when they are permitted toen. 

ge themselves, by removing from them the pressure 
of the atmosphere. Mr Watt proved that this was the 
case, in some experiments which ‘he performed on the 
distillation of fluids in vacuo; a process which has been 
recommended as an economical project, in consequence 
of the smaller quantity of caloric which is necessary, 
under these circumstances, to convert the liquid into a 
vapour. But this he found was counterbalanced by the 
greater capacity for heat of the vapour, when in its 
most rarefied state. By taking off a considerable 
of the atmospherical pressure, water could be dist 
at a temperature of 100°; but its latent heat then ap- 
peared to be 1048°, instead of 840°, the latent heat of 
steam generated in the atmosphere. With the most 
perfect vacuum that could be formed, water may be 
distilled at 78°; but then the latent heat is still farther 
increased, so as to be about 1300°. Mr Watt estimated, 
that when water is converted into a vapour, under the 
ordinary pressure of the atmosphere, it is expanded ins 
to about 1800 times its former bulk. Phil. Trans. 1784, 
335 ; and Black’s Lectures, vol. i. p. 190. : 

Dr Crawford, from. his ag TE on the specific 
heat of bodies, was led to form the conclusion, that 
while their state remains unchanged, their specific heat 
continues to bear the same relation to their absolute 
heat. Taking water as the standard of comparison, if 
we can discover what proportion the specific heat of 
this fluid bears to mercury at the usual temperature of 
the atmosphere, we may suppose that the same propor- 
tion will exist atall temperatures. Upon this principle as 
was founded the proposal of Irvine, for ascertaining the the ca 
real zero, or that point of the thermometric BURR sera. 
which, if it be supposed to be sufficiently extended, bo- _ 
dies would be deprived of the whole of their heat. Thus 
it had been found by experiment, that the capacity of 
ice is to that of water as 9 to 10, and the actual “you 
tity of latent heat in water was estimated at 1400; 
therefore ten times 140°, or 1400° below the freezing 
point, was supposed to be the temperature at which wa- 
ter is absolutely deprived of all heat. (Nicholson’s Che- 
mistry, p. 16; Crawford On An, Heat, p. 435.) The 



posal of Dr Irvine is inly ingenious ; but we 
ala od. yotige poles iy ich per 0. 0 very 
from bei e to solve with any degree of accura- | tbe farrdasnontal positien 

perf 
the subject by different philosophers, have been attend- 
xiddy po cha ped ony results, as to show, that 
Cog the omy | or practice must be extremely imper- 

Besides Irvine's, the principal experiments which 
were ed, are those of Crawford, Gadolin, 
Lavoisier in conjunction with Laplace, and Seguin. 
pid these, re see to vp ney ome dea 

greatest care and accuracy, approac 
aart Wediyl te these af Tevine.| His method was to as- 
-certain the capacity of common salt, and also of its so- 
lution in water, and then he observed the degree of cold 
‘which is produced daring the solution. » He afterwards 
Bramnited the quantity of heat which was absorbed by 
the mutual action of common salt and snow, and the heat 
-extricated by the mixture of sulphuric acid and water ; 
and, by comparing these with the capacity of the bodies 
before their union, he endeavours, as before, to deter- 
mine the p’ ion which their absolute bore to their 
specificheat. (Crawfordlon An. Heat, p.457, et seg.) Lavoi- 
sier and Laplace employed the calorimeter, to measure 
the quantity of heat disengaged during the mixture of 
certain substances, comparing this with the capacity of 
the bodies separately ; but it would appear, that their 

iments were more liable to inaccuracy than those 
of Gadolin, and their results are completely at variance 
“with each other: (Mem. Acad. Scien. 1780, p. 384, et seq.) 
Mr Dalton has attempted to discover the real zero, by a 
-caleulation depending upon his idea of the constitution 
of an aeriform fluid, cid the relation which subsists be- 
tween its basis, and the caloric which enters into its 
‘composition. Without attempting a detail of his hypo- 
thesis, we shall merely state his conclusion, that the 
absolute quantity of caloric in elastic fluids at different 

. temperatures, is in the direct ratio of the cube roots of 
their bulk at the same temperature: (Manch. Mem.vol. v. 
p- 601.) How far this hypothesis may have any foun- 
dation in fact, we do not feel at present competent. to 
decide; but it has been asserted, that experiments 
made upon this principle at different temperatures, 
~G upon various substances, do not correspond to each 
other. ; 

se of - From the remarks that have been made, it will ap- 
€ capacity ents that Dr Black’s discovery of the existence of what 
‘bodies. he called latent heat, or of a difference in the capacity 

of bodies for heat, is a fact completely established by 
-experiment, and one of the most important in the whole 
‘range of chemical science. Very different opinions, 
“however, have been entertained respecting the manner 
/of accounting for the fact, and especially the question 
has been warmly agitated, whether the absorption of 
heat when a solid is converted into a liquid, isto be re- 
gt ote deci diene Acpphapeacbenr ps of state. 

lack?s opi- Dr Black conceived that it was the cause of the change ; 
‘on. that the body in question, as for example, a portion of 
_ ice, being exposed to the influence of caloric, this prin- 

ciple necessarily enters into it, becomes combined with 
its particles, and is not oo of producing any effect 
‘until it be again extricated by the liquid changing its 
form, or entering into some new combination. Dr Ir- 

me's. Vine adopted the contrary opinion, and regarded the ab- 
sorption of heat as the consequence of a change of capa- 
‘city which the ice undergoes when it is converted into 
water, which change of capacity necessarily causes it to 
absorb, and render latent a quantity of heat: (Black’s 
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Lect. vol. i. p. 194.) Dy Irvine's opinion seems to be. Effectsof 
supported by the fact, that there actually is this diffe- Hest. 
rence of capacity in the substance ; but then it does not 7 7" 
appear to assign any cause for the change of state which 
the body undergoes. If we adopt it, we are obliged to 
assume as a principle, that when the solid is so situated 
as to receive above a certain quantity of heat, its parti- 
cles are suddenly forced to a considerable distance from 
each other, in consequence of something peries in its 
nature and constitution ; and that when this separation 
has been effected, the capacity becomes increased, and 
the caloric of course absorbed. Dr Black conceived, 
that the caloric was united to the body by a power simi- 
lar to chemical attraction ; andif we adopt this opinion, 
it would follow, that at certain temperatures substances 
acquire different degrees of affinity for heat, and form 
with these quantities an intimate union, which renders 
it no longer cognizable by the ordinary means. ~ 

4. The last effect of heat, which yet remains for us to * Ignition. 
consider, is ignition. Ignition, or, as it is sometimes 
called, incandescence, is the property which some bo- 
dies possess, after being exposed to a high tem > 
of becoming luminous, without any ical change 
taking place in their composition. In this respect, it 
differs essentially from combustion, where the bod 
extricates light, but where it is found to have experi- 
enced a complete. change in its chemical nature. Com- 
bustion also differs from ignition in another particular, 
that, in the former process, the co-operation of the at- 
mosphere, or some other external substance, is neces- 
sary ; whereas the latter is capable of existing without 
the intervention of any other body. It has been con- 
ceived, that, by proper management, all solids, and 
even liquids, may be rendered luminous, or brought 
into the state of ignition ; and Mr Wedgewood per- 
formed some experiments, which lead to the conclu- 
sion, that they all undergo this change at the same 
temperature. Many philosophers have attempted to 
find out the exact degree at which ignition commences ; 
and although their processes do not furnish precisely 
the same result, yet they correspond so far, as to ren- 
der it probable, that it must be somewhere between 
the 800° or 1000° of Fahrenheit. Mr Wedgewood 
sup) , that a body becomes just luminous in the 
dark at 947°; and that a full red heat, visible in open 
daylight, takes place at 1077°._ According to the inten- 
sity of the temperature, the colour of the ignited body is 
altered, At first, it exhibits what has been called a cherry 
red ; afterwards, the red acquires a yellowish tinge ; 
and, lastly, all colour disappears, and we have only a 
brilliant white light: (Phil. Trans, 1784, p. 370.) It 
is generally supposed, that aeriform fluids are not ca- 
pable of being ignited, A quantity of air, heated to 
such a degree that a piece of metal, when suspended in 
it, was rendered luminous, was itself quite invisible. 

Respecting the cause of ignition, two opinions have 
prevailed ; first, that light is a modification of heat, 
and that, at a high temperature, the one becomes con- 
verted into the other; the second, that light actually 
exists as a component of different bodies, and that, 
when the body is strongly heated, the light is propel- 
led or disengaged from it. Jt is perhaps impossible to 
adduce any direct arguments in favour of either of these 
hypotheses ; but the general relations of heat and light 
are in many so different from each other, 
we are induced to adopt the opinion which supposes 
them to depend upon the agency of principles essen- 
tially dissimilar. This, however, we advance as a 
doctrine which must be confirmed or refuted by future 
observations and experiments. 

Wedge- 
wood’s ex- 
periments. 

Cause of Ieniti 
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SECT. IIT. 

Sources of Heat. 

Arter having described the properties and effects of 
heat, we must now give an account of the sources 
whence it is derived. Those that are usually enume- 
rated are the following: the rays of the sun,—combus- 
tion,—a change in the capacity of bodies, and their 
chemical union,—the mechanical means of producing 
heat, as friction, percussion, and condensation,—and, 
lastly, the electric and galvanic discharge. The great 
source of heat to our world, and probably to the rest 
of our solar system, is the radiant caloric which is pro- 
jected from the sun. When a sufficient number of rays 
are collected into one spot, either by a concave mirror, 
or by a convex lens, the most powerful heat is excited 
of which we have any conception ; and we are capable 
of producing effects by it, which we cannot otherwise 
accomplish. The effect, however, is necessarily con- 
fined to a small spot ; and therefore it can only be em- 
ployed in refined operations of analysis, or for the pur~ 
pose of delicate philosophical processes. It would ap- 

ar, from an experiment of Rumford’s, that the great 
beat excited in these cases, depends entirely upon the 
concentration of the rays, and not upon any change in 
their nature; because, when he directed a certain por- 
tion of the sun’s rays against a substance edupead lik 
absorbing them, the total amount of heat communi- 
cated to it was the same, whether the rays were re- 
ceived on the surface in a diffused state, or brought 
into a small focus. 

The most important supply of heat which we have 
it in our power to produce at pleasure, is that which 
depends upon combustion. Nearly all the heat which 
we employ for domestic and manufacturing purposes, 
proceeds from the burning of fuel; an operation of a 
strictly chemical nature, in which a union takes place 
between the fuel and the oxygen of the atmosphere, the 
“result of which is a combination of the combustible 
matter with the oxygen, and the extrication of a quan- 
tity of heat and light. It has been a much controvert- 
ed question, whence does the heat proceed in this ope- 
ration? The discussion is strictly chemical, and must 
‘therefore be dismissed with a few observations. A part 
of the heat liberated probably depends upon the less 
capacity of the product of combustion, than of the 
substance supporting it, i. e. of carbonic acid, than of 
oxygen and carbon separately ; but there are instan- 
ces in which the quantity of heat extricated appears to 
“bear no proportion to the bulk of the materials con- 
sumed, or of carbonic acid formed ; and hence we are 
induced to conjecture, that heat exists as an ingredient 
in combustible substances, and is disengaged from them 
in consequence of the changes of composition that take 
place. It has been supposed, that, besides what ne- 
cessarily belongs to it as a gas, oxygen contains caloric 
as one of its constituents, which is liberated by a kind 
of precipitation ; and the phenomena which attend the 
detonation of gunpowder lead us to conclude, that ca- 
loric also enters into the composition of the nitric salts, 
and others that possess similar properties. Of the heat 
produced by a change of capacity, in consequence of 
an alteration Pe — er of a body, or of new combi- 
nations, we have already spoken at sufficien i 
the last Section. ig “raping ah 

There are few subjects connected with heat, which 
are more inexplicable, than the manner in which it is 
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generated by those means which appear to act mecha- § 
nically, as friction, percussion, and condensation. The _ ! 
latter of these operations, condensation, has already ~~ 
come + ore tha notice, in treating of the change of ca- 

acity W ases experience, according as their par- 
lle ies eanapreied together, or allowed to depena 
themselves ; and the same effect, at least to a certain 
extent, seems to follow from the condensation of solids. 
A very familiar instance of this occurs in the heating 
of a bar of iron merely by repeated hammering, where, 
by a few smart blows on the anvil, the smith is able to 
produce a sufficient extrication of heat to kindle a match. 
It is, however, known that iron does not | this 
property of producing heat by being hammered, unless 
it has been yp biae heated for some time in the forge, 
and suffered to cool slowly in the air ; and that, after it 
has been hammered, and Jost part of its heat, its texture 
seems to become harder, and it is rendered less flexible 
than before the operation. The rolling out of metals 
into thin sheets or leaves, and the drawing of fine wires, 
likewise excite heat, which is to be referred to the com- 
pression the substance undergoes during these various 
operations. In all these cases there is some reason to 
suspect, that the bodies have had their capacity dimi- 
nished, and that the heat, which becomes sensible, is to 
be assigned to this oe The effect of 
may perhaps be explained on the same principle, as we 
may conceive, that, whenever percussion takes place, it 
must cause a proportionate condensation. It is to be 
remarked, that liquids seem to be incapable of extrica- 
ting heat, either by any attempts at condensation, or by 
any kind of percussion ; and as they are supposed to be 
nearly incompressible, we may conceive that their ca- 
pacity is not liable to be affected by these means. Gas- 
es, however, which are readily compressible, are cap: 
ble of having heat extricated from them, to a consider- 
able amount, by condensation ; and here we suppose 
that their capacities are changed, and in this way we 
account for the effect. 

This mode of reasoning will not, however, apply to Friction. 
the extrication of heat which is caused by friction. The 
power of friction in producing heat, in various mecha- 
nical operations, is the subject of daily observation, and, 
if not prevented by different expedients, produces the 
most fatal consequences. The motion of wheels, and 
pulleys upon their axes, excites a degree of heat, which 
would quickly set fire to the machinery, was it not pre< 
vented by the application of different lubricating sub- 
stances, which dimainal the friction, by interposing be- 
tween the hard surfaces a body which readily yields to 
the impression. The quantity of heat generated in 
these cases is so considerable, and seems so dispropor- 
tioned to any effect that can be attributed to a eu 
either in the capacity or chemical nature of the body 
employed, as to have been always regarded a serious 
objection to the hypothesis, which regards heat as a 
substance capable of being transferred from one body 
to another, like other material agents. The objection 
was reduced to a more palpable form by Rumford, who Rumfo 
estimated the exact amount of the heat, which was pro- ae 
duced by a certain degree of friction, where all other 
extraneous sources for its admission were carefully 
guarded against. A piece of brass was fixed in a ma- 
chine used for boring cannon, and a steel cylinder was 
pressed against the brass, with a weight equal to 1000 
Ibs. and then made to revolve on its axis with a given 
velocity. After some preparatory experiments, the ap- 
paratus was all inclosed in a vessel of water ; and after 
the friction had been kept up for some time, the water 

ssion Percy 
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was actually brought to the boiling heat. Here a v 

& Gpiderable quantity of heat was liberated, and the 
only mechanical change effected upon the materials was, 

that a quantity of brass turnings were formed ; but nei- 
ther these, nor the cylinder itself, appeared to have ex- 
perienced any menses except a slight degree of com- 

ion. Rumford found by experiment, that the ca- 
pacity of these turnings would not be affected by the 
operation ; and the effect of the compression, which the 
metal had experienced, must have very inconsi- 
derable. Yet the power of the substance to extricate 

y unlimited ; for there: is no reason 

ced, or that the apparatus would not have continued to 
ve heat, until its texture had been destroyed, by 
brass being all reduced into small fragments: (Es- 

ys, Vol. ii.” p. 469; et seq.) Upon this experiment we 
offer some remarks in the next Section, where we 

treat upon the nature of heat. 
. The heat excited by the electric or galvanic shock 

Chong nwa tien poibe  coocidanchle diverdepel one u is point, a consi é diversity of opi- 
nions bene ed. he effect, however, is w: pau 
to be very powerful, perhaps even more so than that 

uced by the convex lens ; but it is still more con- 
fined as to the extent of its operation. Ifthe two wires, 
in the interrupted galvanic circuit, be brought nearly 
into contact, and any substance, in very minute quan- 
tity, be placed upon them, it may be subjected to a 
temperature more intense than can be produced in any 
ether manner; and by this means bodies have been 
burned or fused that had been before completely in- 
tractable. Whether in this operation the heat is, as it 
were, merely forced out of the wire by the commotion 
which its particles experience from the passage. of the 
galvanic influence ; or whether, as has been supposed, 
under certain circumstances, heat and electricity can 
be converted into each other, or may be separated by a 
kind of decomposition, are intricate questions of theory, 
upon which it seems at present beyond our power to 
decide, and which must depend very much upon the 

inion that we entertain respecting the nature of heat. 
The simple facts, however, independent of hypothesis, 
seem to indicate, that heat and electricity are distinct 
from each other, whether they are to be regarded as 
species of subtile fluids, or only as properties of mat- 
ter. 

heat was a 
iipeen thes ome thing like exhaustion was produ-) 

SECT. IV. 

On the Nature of Heat. 

_ Arter having made ourselves acquainted with the 
P ies that are usually ascribed to heat, with the 
effects which it produces, and with the sources whence 
it is derived, we shall be more competent to enter upon 
the investigation of its nature. This has been a-sub-. 
ject of discussion from the earliest period of philosophi- 
cal inquiry, and is yet far from being determined ; for 
although the most generally received: opinion is in fa~ 
vour of its being a substance, capable of a separate ex- 
istence, and possessed of a material, although very sub- 
tile nature; yet there are, on the contrary, many emi- 
nent men who regard it as merely. a property, necessa- 
rily attached to other matter, and, arising from some 
peculiar modification or affection of it, 

The illustrious Bacon adopted this latter: hypothesis, 
and conceived that heat depended upon a vibration of: 
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the particles of matter ; an hypothesis which he endea- ee 
voured to substantiate by showing, that whatever exci- 
ted temperature, tended to produce a motion in the 
particles of the heated body. His description of this 
peculiar action is, that “ heat is an expansive motion, 
restrained and resisting in the minute parts ;” a phrase 
which, if expressed in modern language, weal pro- 
bably signify a reaction between the expansive power 
of heat, and the attractive force of the particles of mat- 
ter towards each other. The idea of Bacon, that heat 
depends upon a vibratory motion among the particles 
of matter, received the powerful sanction of Boyle and’ 
Newton, As, however, observations on the phenomena 
of nature were multiplied, and especially as chemical 
science advanced, the hypothesis which considered heat 
as merely consisting in motion of the particles of mat- 
ter, appeared less easy to reconcile with the new disco- 
veries, and) consequently a different doctrine was ad- 
vanced, in which the effects of heat were attributed to: 
a species of subtile fluid, of a proper material nature, 
although differing, in many important particulars, fromr 
any other kind of matter. The first writer who dis- 
tinctly maintained this doctrine, and applied.it in a phi- 
losophical manner to the explanation of facts, waa Boer= 
haave ; and it was, for the most part, embraced 
French. The general impression that was p 

to imagine, how a mere property can be so exactly mea- 
sured, and can be enapictcd from one body to pe ne 
at one time rendered latent, and again coming into ac- 
tion, without its quantity being either increased or di-+ 
minished., The successive discoveries of Crawford and: 
Irvine, together with the whole fabric of the Lavoiserian 
chemistry, strongly favour the same opinion ; so that, 
in the present day, it must be regarded as the h e~ 
sis which is by far the most generally received. It has, 
however, been zealously opposed by Rumford; and the Ruroford’s 
experiments on the heat excited by friction, of which opinion. 
we have given an account, were brought forward as’ 
an unanswerable objection against it. Our limits will 
not permit us to take a very full view of all the argu« 
ments that have been urged on both sides of the ques- 
tion ; but we must endeavour to give a sketch of some 
of the principal points that have been adduced by the 
advocates of pains the opinions. It will scarcely be 
denied, that if we admit the existence of a subtile elas- 
tic fluid, the particles of which are endowed with a re- 
pulsive power, which tends to unite itself to all kinds 
of matter, to insinuate itself into their pores, to produce 
their expansion, and, if added in sufficient quantity, to 
impart to them its own elastic nature, we are in 
sion of an agent, which very conveniently explains a 

t variety of phenomena ; for excepting the experi- 
ments of Rumford on friction, and others of a similar 
nature, we do not know of any facts which are adverse 
to the supposition, or which are not better explained on 
this than on any other that has been adduced. It must, 
however, be admitted, that it is merely an hypothesis ; 
and as there is no direct experiment which proves the 
existence of this subtile elastic fluid, it must be aban- 
doned, if there be any sing 
solutely irreconcilable to it. 
this to be the case, in the present instance, it- is neces- 
sary to shew, that our acquaintance with the phenome- 
non in question is complete ; that we thoroughly under- 
stand all its relations, and are com 
the connexion which it‘has with all: the other actions 

4s 

the Boer- 
uced haave’s. 

iscovery, was much in favour of the plack’s 
materiality of heat ; and indeed it seems very difficult doctrine. 

le phenomenon which is ab- Heat ex- 
ut before we can allow cited by 

ent to decide upon lity. 



690 
“Nature of to which it may be referred. Now we believe that few 

sons will assert that this is the case; on the other 

d, we conceive every one will admit, that any at- 
tempt to explain the intimate nature of the motion suppo- 

sed to produce heat, and the manner in which vibrations 

can excite a sensation such as that which we refer to this 
inciple, must be a most arduous task. Still more so 

will it be to explain, how it can be the immediate cause 
of liquidity and of elastic fluidity ; how it can be trans- 
ferred in definite quantities from one body to another; 
how this can be done even while it is lying dormant, 
or while we have no proof that the motion actually ex- 
ists. In short, we shall find, that the hypothesis of vi- 
brations is far from being unencumbered with difficul- 
ties; and that we have only removed one, to become 
involved in a much greater number. Besides, although 
we have admitted, that there is no direct experiment to 
prove the independent existence of heat, or at least 
none against which some exception has not been taken ; 
yet there are facts brought forwards, perhaps as deci- 
sive on this side of the question as those respecting 
friction are on the other. We refer to the transmission 
of heat through a vacuum. Pictet proved that this takes 
place in the vacuum of the air-pump; and Rumford, 
the great advocate for the immateriality of heat, has 
shown that it is capable of passing even through the 
Torricellian vacuum. There seems no method of re- 
conciling this fact with the hypothesis, except by ta~ 

‘king for granted the existence of some kind of vapour 
or elastic fluid, along which it is propagated; a suppo- 
sition equally gratuitous, and equally unsuppo by 
direct and independent facts as that for which it is 
substituted. Indeed, the same remark may be applied 
to all the phenomena in which the radiation of heat is 
concerned ; it seems extremely improbable, if not im- 
possible, that these rays are ‘carried along by the air, 
even when near the surface of the earth, and they 

- must necessarily traverse.an immense track totally de- 
void of air. If we, in this case, suppose the existence 
of a subtile medium, invented for the purpose of carry 
ing them through space, we are here, as in the former 
instance, creating an agent at least as hypothetical as 
the matter of heat. Upon the whole, we are strongly 
inclined to the opinion which regards heat as an elas« 
tic fluid, of a proper immaterial nature, although of 
extreme subtilty, the particles of which are repulsive 
with respect to each other, but are attracted by other 
bodies, with different degrees of force, according to 
their respective nature. 
_ Before we conclude this discussion concerning the 
immateriality of heat, it will be proper to notice the 
experiments which have been made, in order to ascer- 
tain whether it be actually possessed of gravity, or ra- 
ther, whether its weight can be measured by a balance. 
The best contrived experiments of this description were 
those of Fordyce. He very carefull weighed a quan- 
tity of water, froze the water, and then again weighed 
it. Now he argued, that in this process, the water must 
have parted with the latent heat which maintains it in 
the liquid form!; so that if heat be a ponderable sub- 
Stance, it might be expected that the ice would exhibit 
a diminution in its weight, equivalent to that of the ca- 
lorie which had escaped. The result, however, did not 
correspond with this idea; and indeed, in some of the 
most accurate trials, it seemed as if the body that had 
parted with its heat had even acquired a slight addition 
of weight. It is, however, generally admitted, that no 
decisive conclusion can be drawn from such experi- 
‘ments ; and that, from the conception that we have of 
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the extreme tenuity of the gee of heat, it is net pro- 
bable, that any portion which we can have it in our 
power to impart to a body, could be detected by the in- 
struments that we employ in ascertaining the’ t of 

favourof the hypothesis of the materiality of heat, be ‘avour e sis e materi of heat, 
cause wethink it explains the ena in general with 
greater facility, is encum with less difficulties 
than the immaterial hypothesis. Yet we must remember, 
that it is not decisively proved by any direct and un- 
exceptionable experiments; and it must also be acknow= 
it |, that it has not received the sanction of some 
eminent philosophers, both at the revival of letters, and 
in our own times. We have already mentioned the opi- 
nion of Rumford; and Professor Leslie, to whom science Le 
is so peculiarly indebted for his numerous experiments byp 
and discoveries on the subject of heat, also adopts the 
hypothesis, which ascribes its effects to a certain mo- 
‘tion among the particles of bodies. He conceives that 
the BE Bp 9 and transmission of heat, is very simi-« 
lar to of sound, and that it in fact consists in cer« 
tain aerial undulations. A hot body communicates a 
portion of its heat to the contiguous stratum of air; 
this immediately expands, and by this expansion, a vi- 
bration is excited in the adjoining stratum ; this is pro- 
pagated to the next, and so on until the equilibrium is 
produced. The of heat is therefore of the same 
velocity with the undulation of the air, or rather is 
identical with it; and according as the surfaces’ of bo- 
dies act upon the air in contact with them, so will they 
radiate heat with greater or less readiness. The facility 
of radiation is supposed to be principally owing to the 
approximation of the air to the surface ; those bodies ra- 
diating the best, to which the air comes into the closest 
contact. This view of the subject explains why the best 
radiators should likewise be the best absorbers of heat ; 
and it is also supposed to afford a reason for the effect of 
roughening the surface, or covering it with substances 
which destroy its polish. Professor Leslie seems to have 
advanced his hypothesis, merely as a convenient manner 
of accounting for some of his own experiments; he has 
not stated it in such a way as to apply to all the pheno-~ 
mena of heat, nor has he attempted to reconcile it with 
the experiments of Herschel, and others which appear 
decidedly adverse to it. Indeed, we much doubt whe- 
ther it can be adapted even to some of his own experi« 
ments on the radiation and reflection of heat; for it 
must be supposed, that the undulations of the air are 
propelled from the surface of bodies, impinge u 
others, and are again reflected, exactly as they radiate 
heat, with the same velocity, and in the same direction ; 
a circumstance which we apprehend it would be ex- 
tremely difficult to prove. It may be farther remarked, 
that although Professor Leslie's hypothesis supposes that 
the undulations of the air are the cause of heat, or that 
which produces the phenomena in question ; yet there 
are many expressions which would seem to imply, that 
this heat is something distinct from the undulations 
themselves, and that the heat is transferred or transmit 
ted from one wave to the other, net that the waves are 
themselves the actual cause of the effect. The farther 
consideration of this question would involve us ina dis« 
cussion that would exceed the limits to which we are 
necessarily restricted. 

In the former 
chemical properties of heat, but we proposed 

more fully acquainted with its nature and its effects. 
On this subject there are two points to be determined : 

rt of this article we alluded to the Chemical 
to defer properties 

the consideration of them until we had made ourselves °f bests 
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of first, Does heat possess, any properties, or any relation 
to other bodies, which can strictly be called chemical ? 
And, secondly, What are these relations? When we 

_ speak of a substance being possessed of chemical pro- 
perties, we mean, that by its being separated from, or 
added to another substance, the two substances, in the 
case of their decomposition, or in the other case, the 
compound of the two, manifest different’ chemical re- 
lations from, those which they possessed before’ the 
pers pon- By some philosophers it has been supposed 

this change takes place with respect to heat, that 
when it enters into combination with a body, as for 
example with oxygen, and forms oxygen gas, a com- 
pound is nt ) possessed of new erties that 
are not merely mechanical, while at the sume time the 
heat itself has entirely lost its former qualities by its 
union with the oxygen, and, like other bodies after a 
chemical composition, has imparted to the compound 
mpote quite different from its own. If we again 

pose the oxygen gas, as by tniting’ its base to 
carbon, the heat is procipitatens and resumes all its 
Soemnes. peopertion, which had been entirely destroyed, 
or rendered latent, while it remained in the combined 
state. But although there may a to be a consi- 
derable degrée of plausibility in this method of reason- 
ing, it has not been generally a ed in, The 
great objection which has been w ‘inst the opi- 
nion that heat unites chemically to bodies, is that it 
may, in all cases, be separated from them, merely by a 
reduction of temperature, without the intervention of 

a more powerlul affinity ; a circumstance which is con. Nature af 
ceived to be essential to a proper chemical decomposi- _ est. 
tion. With respect to the new properties which heat ““Y"” 
imparts to other substances, by its union with them, 
these have been said to be merely mechanical, or to 
such as must necessarily result from these i 
being placed at a ter distance from each other, 
As to the heat itself, there is undoubtedly something 
more analogotis to chemical union, in the changes 
which it experiences ; as by entering into com 
with other ies, its characteristic properties are all 
destroyed. Yet this involves a discussion rather about 
words than ideas, and in a great measure 
upon the meaning which we attach to certain sobwet 
expression. The fact is, that heat seems to have elec- Genera! 
trive attractions for different bodies, independent of conclusion, 
any of their relations to other substances ; it com P 
bines with them, and produces a change in their state, 
which gone had be regarded as merely mechanical ; 
pee tha lg ese combinations its action is 1 
and it no | r possesses the properties it viousl 
exhibited. Epon the hi. vn ome ‘nclitted to rd 
opinion, that the effects of heat are not referable to the 
usual laws of chemical affinity, but must be referred, 
partly to tliose of mechanical impulse, and partly to 
what we may denomiinate specific action, 7. ¢. an action 
peculiar to. itself, and essentially different from what 
we can observe in other natural objects. . See our ar« 
ticles Coup and Expansion.  (#) 

APPENDIX, 

In the preceding article, we have given an account 
of the experiments of Dr Herschel, Sir H. Englefield, 
and M. , from which it follows, that.there exists 
beyond the red extremity of the spectrum.a set of invi- 
sible rays, which affect the thermometer more power- 
pg Be even the red light of the spectrum. 

: experiments were repeated, under the most fa- 
vourable circumstances, by our celebrated countryman 
Sir H. Davy, who favoured us with an account of them 

’ ‘when we had the pleasure of seeing him at Geneva. 
Availing himself of the fine climate and the serene 
‘sky of Italy, he resolved to inquite into the cause 
of the difference between the results. obtained by Dr 
Herschel and Berard; the former having placed the 
point of maximum intensity beyond the redrays, while 
the latter found the heat greatest within the extremity 
of the red space. It occurred to Sir Humphry, that 
thermometers with circular balls of the size used by 

, must necessarily shew ae maximum of heat in 

‘be within the red space, as a cooling : must al- 

ways be exerted by that part of the bulb. which is out 

‘of the limits of the ‘calorific rays; and hence the dimi- 
nution of temperature which this occasioned would 
compensate for the greater effect produced by the invi- 
sible rays. In order to remove this source of error, Sir 
H. Davy employed extremely slender thermometers, 
‘not more than ;;th of an inch in diameter, with very 

bulbs filled with air confined by a coloured fiuid ; 
and in this way the bulb was affected only ‘by the invi- 
‘sible rays. general results of these experinients, 
which were i ae also at Geneva, confirmed ‘those 
of Dr Herschel, and may be considered as removing 
the objection of Professor Leslie, that, in our climate 

particularly, thete must always be a concentration of Appendi 
eeiennciie Nave beyond the red extremity of the spec- seas 
trum. ‘ 
We regard it, therefore, as a point established in 

physics; that there isa distinct effect. produced upon 
the thermometer beyond the red extremity of the spec- 
trum; but we cannot admit for a moment the conclu« 
sion which has been universally drawn from it, that it 
is produced by a separate set of heat-making rays, re- 
fracted by the 8 and having a refrangibi- 
lity than red light. Dr Herschel’ attem tO Feat is in- 
prove that invisible culinary heat is also susceptible of capable of 
refraction like the invisible rays, and M. Prevost and permeating 
a ees aeewne y padlin oa to i that sis. 

is kind of is e of permeatin We 
have no doubt che tes opinion will be found to be 
erroneous, atid we think it is ‘demonstrated * that invi- 
sible culinary heat is incapable of refraction, or of per- 
meating glass like light, and hence we cannot suppose 
that the invisible rays of the sun are capable of being 
refracted by glass. If this shall be found to be the 
ase, it will follow that the invisible heat of the sun is 
a_ substance ing properties ‘essentially different 
“from those of invisible culinary heat. As radiant heat, 
therefore, possesses very different pro ies from light, 
we think it will be found, that light, Fike all other mat- 
ter, whether , fluid, or solid, is capable of being 
heated, and ‘that the solar rays are nothing more than 
heated light. “Hence the least reftangible rays, having 
the greatest velocity, or momentum, will produce the 
most powerful calorific effect. We shall have occasion 
to resume this subject in another part of our work, 
See Oprics. Ep. Te 

# See Phil, Trans, 1816, p. 105 
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HEBREWS. See Jews. 
‘HEBRIDES. See Arcyresnire, Arran, Bure, 

Srarra, and Scornanp. 
~» HEBRIDES, New, a cluster of above twenty islands 
in the south Pacific Ocean, extending about 375 miles 
in a direction from N. W. to S. E. and situated from 
14° 29' to 20° 4’ S, Lat, and 166° 41” to 170° 21’ E, 
Longitude. 
Sogn lation which is now bestowed on this groupe, 
results from its complete recognition by Captain Cooke 
in 1774, So long ago as the year 1606, the Spanish 
navigator Quiros landed on the most northern island, 
which he seems to have considered as a continent, and 
called it Tierra Austral det Espiritu Santo, or the south- 
ern land of the Holy Ghost. Bougainville, in his voy- 
age of discovery in 1768, found it an island ; and after 
a partial examination of the group, named it the Ar- 
chipelago of the Great Cyclades; but almost all geo- 

hers inclined to admit the nomenclature of 
tain Cook, who was occupied 46 days in the survey ; 

and considering these i s the most western of the 
Pacific, he named them Hebrides. Nevertheless, Fleu- 
rieu questions Captain Cook’s right to change the a 
pellation of Great Cyclades, bestowed by Bou inville, 
and a hope that the name given by both will 
be su ed by restoring that of Quiros. 

These islands are of unequal dimensions, and - 
rated from each other by channels of different breadth. 
But the following list, obtained from collating the nar- 
ratives of successive navigators, will more briefly ex- 
plain these peculiarities, making some allowances for 
the whole not being seen exactly under the same as- 
pect. 

Pic d' Etoile, 14° 29! S. Lat. 168° 9’ E. Long.—Tierra 
~ Austral, 66 miles long, 36 broad. St Bartholomew.— 

Isle of Lepers, 54 to 60 miles in circuit, 15° 20’ S. Lat. 
168° 31’ E. Long. Aurora Island, 36 miles long, 5 
broad, 15° 6’ S. 168° 24’ E. Long. Whitsuntide 
Isle, 33 miles long, 8 broad, 15° 45’ S. Lat. 168° 28’ 
E. Long. Mallicolo, 54 miles long, 24 broad, 15° 50’ 
S. Lat. 169° 38’ E. Long. Ambrym, 60 miles in cir- 
cuit, 16° 15’ S. Lat. 168°20’ E.Long. Apee, 60 miles 
in. circuit, 16° 42’ S, Lat. 168° 36’ E. Long. Paoom, 
15 miles in circuit. Three Hills Island, 12 or 15 miles 
in circuit, 17° 4’ S. Lat. 168°32’ E. Long. Shepherds 
Isles. Monument. Two Hills——Montague Isle, 9 miles 
in circuit. Hinchinbrook Isle, 14 miles in circuit. 
Sandwich Island, 75 miles in circuit, 17° 40’ S. Lat. 
168° 30’ E. . Erromango, 90 miles in circuit, 
18° 48’ S. Lat. 169° 20’ E. Long. Tanna, 72 miles 
in circuit, 19° 30’ S, Lat. 169° 38’ E. Long. Irronan.— 
Immer, 15 miles in circuit. Annatom, 30 to 36 miles 
in circuit, 20° 3’ S. Lat. 170° 5’ E. Long. 

Some of these islands contain volcanoes, such as Am- 
brym and Tanna ; that on the latter throws up prodi- 
gious columns of fire and smoke, attended with loud 
explosions at frequent intervals, and huge stones are 
sometimes seen in the air. Native sulphur is found on 
the island, and nephitic vapours arise the ground. 
Quiros affirms that he and another tain saw silver 
and gold on the Tierra Austral ; pet i a ah 
confirmed ; nor are we particularly acquainted with t 
min of the New Tide uriess in their exhi- 
biting volcanic products, red ochre, and chalk. Hot 
springs issue from the rocks of Tanna, raising the ther- 

Piccubir on th these islands grow t these i in great 
profusion and variety. iros, who wrote a recom~ 
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mendatory memoir to his own court regarding the 
island upon which he landed, describes it as of greater 
fertility than Spain; and later navigators have remark« 
ed that the hills of other islands were covered with 
woods to the very top. Trees occur 150 feet high. 
Figs, nutmegs, and oranges, which Captain Cook found 
nowhere besides, w here, as well as cocoa-nuts, 
bananas, the bread fruit, and the sugar-cane. 

Fish are numerous on the shores, but many are_poi- 
sonous ; and the crew of different ships have suffered 
severely, though not fatally, from having fed upon them. 

Large and utiful parroquets, of black, red, and 
yellow plumage, are seen on the islands; and, among 
other birds, that species of pigeon which feeds ori the 
nutmeg, and is described by Rumphius as disseminat- 
ing the real plant in the Spice Islands. Quiros speaks 
of goats ; but the only quadrupeds observed by later 
visitors are hogs and rats. No dogs have been obser- 
ved by strangers on any of the islands visited by them; 
nor have the natives any name for the animal, which 
shews that it is unknown. 

The New Hebrides are evidently inhabited by diffe- 
rent races of people, whose origin some navigators are 
inclined to derive from Papua or New Guinea. None 
possess that symmetry and stature seen in other parts 
of the Southern Pacike Ocean. Those of the Tierra 
del Espiritu Santo seem more robust and better formed 
than most of the rest. Bougainville describes the na- 
tives of Lepers Isle as small, ugly, and ill made, and 
the few women observed were altogether as disgusting 
as the men. The inhabitants of 'T'anna are of middle 
size, their limbs well made and rather slender ; and 
some are tall, stout, and strong. Their features are 
large, the nose broad, eyes full, and in eral with 
an ble expression. The hair is black ; but, in se- 
veral instances, with brown or yellow tips. Brown and 
reddish hair has appeared here and elsewhere ; but it is 
frizzled and woolly for the most The women of 
the Mallicolese present the most disagreeable features of 
any seen in the South Seas; and the daubing of their 
whole bodies, or covering their heads with the orange 
powder of turmeric root, has a dirty appearance. All 
the inhabitants of the group are of a deep chesnut 
brown colour, and their skin is uncommonly soft and 
smooth to the touch. M. de Bougainville says, those of 
Lepers Isle are of a black or Mulatto colour, the hair of 
some being a yellow wool, which, it is not unlikely, 
might have been the uence of disease ; as he gave 
the island its name from the inhabitants being much 
afflicted with leprosy. 
The of. the New Hebridians is different 

from that of all the other tribes of the South Sea ; it 
abounds in consonants, and even in the united dupli- 
cation or triplication of Som): Bek: shee have a re» 
markable facility in understanding and imitating stran~ 

, and a peo quick and ready apprehension 
heir admiration is expressed by hissing like a goose. 

They are singularly honest, unlike all savages ; and 
most of them have a manly, good natured, open as- 

= general these e go nearly naked; boys and 
irls absolutely so. The greater part of the women 
ie a short petticoat ; many only a cord about the bo- 
dy with a bunch of straw. A decided characteristic of 
the Hebridians consists in a rope tied round the mid- 
dle, which, being put on at a very early age, makes a 
deep groove, divi the belly as it were into two 
parts, so that the one almost overhangs the other. Cap- 
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tain Cook, in describing the Mallicolese as <‘ the most 
ugly and ill-proportioned people I ever saw, and in 
every respect different from any we had met with in 
this sea,” and specifying “their long heads, flat faces, 
and monkey countenances,” continues, “ but what most 
adds to their deformity, is a belt or cord which they 
wear round the waist, and tie so tight over the belly, 
that the shape of their bodies is not unlike that of an ~ 
overgrown pismire.” They are less acquainted with 
the art of tattooing than many other islanders, and they 
obtain a similar effect by incisions of the flesh, produ- 
cing elevated scars, which resemble external objects, 
A number of personal ornaments are employed by them; 
more generally by the men than the’women. | The face 
and body are frequently painted black, brown, or red ; 
and bracelets, ear-rings, or a bone through the nose, 
are worn among both sexes. The women and children 
are in general shy ; the former are held in subserviency 
by the men, and condemned to the more laborious. ope- 
rations. 

The disposition of the Hebridians seems to be cour- 
teous and liberal; they are not equally prone to re- 
venge injuries, as many other savages, and are more 
willing to be satisfied. The English circumnaviga- 
tors were treated with great hospitality, and it seems 
doubtful in any misunderstandings which was the ag- 

essor, M, de Bougainville considered an attack on 
im at the isle of Lepers, followed by a flight of ar- 

rows, as the consequence of premeditation. They 
are evidently often at war, from the number and 
variety of their arms; and during the visits of stran- 
gers, they are always on the watch, keeping their 
bows constantly bent. These are very strong and elas- 
tic, made of the best club wood, and highly polished. 
The arrows are made of reeds nearly four feet long, and 
pointed with a piece of hard brittle black wood, twelve 
or fifteen inches in length, Some have three points 
for shooting birds, others are discharged at fish, and 
pointed with a bit of bone two or three inches long. 
They have also clubs, spears, and darts ; the first of 
different sizes and shapes, from two feet and a half in 
length to six feet, and are slung from the right shoulder 
by arope, Their arrows are shot with great force and 
precision to the distance of 8 or 10 yards, but are little 
to be dreaded at 25 or 30. Their darts also are thrown 
with much power and accuracy to a short distance. 
Some arrows exhibit a greenish gummy substance on 
the points, which the natives affirm is poison ; but in 
experiments made with it by the English on animals it 
was not fatal. 

The arts are in a very low state ; navigation is little 
understood, and fishing seldom resorted to. No fish- 
ing tackle whatever was observed by the English in the 
largest islands; and their canoes consisted of several 
pieces of wood clumsily sewed together. Only 14 be- 
longed to the whole island of Mallicolo. However, that 
of Immer is chiefly inhabited by fishermen, and the 

- various canoes are from 20 to. 30 feet long, but all of 
indifferent workmanship. The dwellings on shore are 
miserable huts of rude construction, or, properly speak, 
ing, large sheds about 35 feet long open at both ends, 
and of which the roof, ridged at top, reaches to the 
very ground. Captain Cook compares them to a house 
‘without walls. They seem to contain no furniture exe 
cept mats, 
the floor. The quality of the climate is such that the 
inhabitants ean almost dispense with artificial shelter, 
and all their pursuits concentrate in warfare and in 
procuring subsistence, 

a. : 

Im leaves, and dry grass, which cover. 

HEBRIDES. 
A large portion of the New Hebrides is well culti- 

vated. Whole islands are covered by woods and divi- 
sions, indicating much industry anda correct notion 
of ropes 3 and extensive grounds are laid outin re« 
gular plantations of the sugar-cane, bananas, and plan- 
tains, all kept in good order, and sometimes protected 
by stone fences two feet high, ons opto 

It is not ascertained that the natives have any relis 
gion, or any form of government. They offer the branch 
of a tree as a sign of pacification, and pour water on 
their heads, as indicating a desire for conciliation, or in 
token of contrition. They dance round fires to the 
sound of drums ; and these are heard. in the woods on 
occasions of alarm. Their music is of a lively turn ; 
they have pleasing airs embracing a consid 
pass, and it is said they sing in parts,—a fact worthy of 
being ascertained, as the music of sa is so limited. 
An instrument consisting of eight , like the sy- 
rinx or Pan’s pipe, and extending throughout an octave, 
has been seen here. surstapy. 2 
It is singular that in some. of the islands, as Tanna, 

iron is of no value, while in others it bears the highest 
price. Looking-glasses prove the source of great amuse- 
ment to the natives, and their complacent self-contem- 
plations have induced their visitors to affirm that they 
are extremely conceited. _ gf i an 

All those who have reached the New Hebrides be- 
stow the warmest commendations on their soil,,climate; 
and productions. The later navigators have thought 
that a settlement might be’ ly made on Sands 
wich Island ; and Quiros, two centuries to 
interest the avaricious court of Spain, by po out 
the benefit which would result from one on the Tierra 
Austral del Espiritu Santo, « In a word,” he says, 
* the union of so many advantages would produce such 
power and riches, that these territories would not only 
support themselves, but afford an overplus for the.as- 
sistanee of America, aggrandize your majesty’s domi- 
nions in general, and very speedily elevate Spain to the 
highest d rE Fe oy « All this I will undertake 
tenants if I sh rage re and rted in 
my enterprise.” The north side of the island is pene~ 
trated by a capacious bay, which he considers capable 
of being a harbour for 1000 vessels ; and after acquaint- 
ing his sovereign, that, amidst its numerous) ‘ties, 
«the dawn is ushered in by a most delighthal sonosrt 
of millions of oop: paver the forests ronan the shores 
are shaded, and that every evening and morning the 
air is perfumed with the odours of all species of flowers 
intermixed with those of aromatic he ‘con- 
cludes with these words: “ Finally, sire, I can with 
confidence assert, that this harbour, which is situated in 
15° 20’ South Latitude; presents the natural-ad~ 
vantages for the establishment of a large city and a nu- 
merous colony. ¥ 

None of these anticipations, however, have been rea- 
lised, and the New Hebrides, yet unoccupied by Euro~ 
peans, are only resorted to, as we learn, at rare inter« 
vals, for cargoes of wood from their forests. 

Navigators have been so much mistaken regarding 
the population of the South Sea Islands, as to warn us 

ainst listening to conjectures. The inhabitants of 
Mallicollo were computed at 50,000 in 1773, and those 
of Tanna at 20,000; but we cannot forget, that while 
about the same time the population of Otaheite was 
supposed above 200,000, calculations of tolerable accu- 
racy reduce it at this day to 5000; towards which, 
however, several causes, perhaps unknown to'the New 
Hebridians, may have contributed. See Torquemada 

com=— 



HED 
Monarqui 2 t. i. p. 738. De Brosse’s Naviga- 
tions aux terres nustrales, t.i. p. 306, t. ii. p. 243, 348, 
Bougainville Koyoge, p. 242. Dittrymple’s Historical 
ah ’s Second Voyage. Forster's Voyage, 
vol. ii. (c 

- HECLA. See Icexanp. 
HEDGE. See Acnicutune, vol. i. chap. xii. sect. i. 
HEDJAS. See Ananra, vol. ii. p. 275. et seq. 

| HEDWIG, Jon, a celebrated botanist, was at 
Cronstadt in Transylvania, on the 8th of October 1730, 
and was the son of one of the istrates of that town. 
His love of botanical its shewed itself at an earl 

's garden. 
lic school of Cronstadt, he was enabled, notwithstand- 
> Bese loss of his father in 1747, to go to the university 

resburg to continue his studies. He remained here 
two years following his medical pursuits, and then went 
to Zittau to attend the lectures of Gerlach. In 1752, 
he entered himself as a student at the university of 
Leipsic, and attended the lectures on medicine, philo- 
sophy, and mathematics. Here he gained the particu- 
lar friendship of the celebrated Ludwig ; and such was 
the opinion entertained of him by Bose, the professor 
of botany, that, in 1756, he took him into his own 
house, gave him the charge of his , and allowed 
bin, during three years, to attend for him at the hospi- 

rally anxious to settle as a physician in his native place ; 
but upon applying for license to the magistrates, he was 
mortified to find that no physicians could practice 
in Transylvania, who had not been members of the 
university of Vienna. His friend Bose, however, ha- 
ving advised him to commence practice in some small 
ba Saxony, he presented his dissertation sur 'em- 

i des emeti dans les fievres aigues, and was ad- 
ed doctor of medicine. Paving « friend resident 
at Chemnitz, he fixed upon that town, where he settled, 
after marrying Miss Sophia Teller, a lady from Leip- 
sic. Hedwig now devoted his mornings to the collec- 
tion of plants, and his evenings to their examination, 
while the rest of the day was employed in his profession= 
al pursuits. The ic particularly at. 
tracted his attention ; and having had occasion to write 
ee celebrated Schieber, who was then publishing 

Flora of Leipsic, for the explanation of some diffi- 
culties, a dence immediately commenced be- 
tween them, and Hedwig received from his friend se- 
veral books, a single microscope, and afterwards a com- 
pound one made by Rienthaler the optician. ,By 
means of this instrument, on which he made some im- 

vements, he was enabled to determine the male and 
female flowers of the mosses. See our article Borany, 
vol. iv. p. 30, and Muscr. 

His wife, who had brought him nine children, died 
in 1776; and though he was oppressed with grief at 
such a loss, yet as he was unable to continue his pur- 
suits, and attend to the education of his six tae 

of Leipsic. In 1779, 
iodical work, 

his great «© Observations 
on the true parts of generation in Mosses, and on the 
multiplication of Mosses by seed.’”? At the urgent de- 
sire of his wife, who considered his talents as lost at 
Chemnitz, he removed to Leipsic in 1781, and, in the 
following year, he published his work entitled Funda- 
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mentum Historia naturalis Muscorum JSrondosorum, ile Hedwig 

—— 

Upon the completion of his studies, he was natu- - 

HED 

lustrated with 20 coloured plates. 
The Petersburg academy haying offered a prize of 

100 gold ducats, for a determination of the of 
fructification of the cryptogamic plants, Hedwig sent 
a large treatise on the subject, which gained the prize, 
and which was published at St Petersburg, in 1784, 
under the title of Theoria generationis et  fruclificatio~ 
nis plantarum Cryplogamicarum Linnwi. “A new and 
enlarged edition of this work afterwards appeared in 
1798. 

Hitherto Hedwig had lived in a state of obscure 
verty ; but his talents were now about to receive their 
proper reward. In 1784, he was madei of the 
aaa hospital at Leipsic, and in 1786 he was a 
pointed professor extraordinary to the faculty of meds 
cine. In 1789, Frederick Augustus, elector of Saxony, 
nominated him professor of botany, and superintendant 
ofthe public garden, and at the same time gave him 
apartments at the borane & 

Having been occupied more than 35 years in the 
study of nature, Hedwig published the results of his 
observations in the following treatises, 

1. A Treatise on the origin of the parts of fructifi- 
cation, in which he shews that the stamens and _pistils 
are not produced hy the pith, as Linnzus believed, 
but by the same vessels as the other parts of the plant. 

2. A Memoir on the Cotyledons. 
3. A Dissertation on Bulbiferous Plants. 
4. A Memoir on the Organs of Transpiration in 

Plants. 
5. An Examination of the distinctive Characters of 

Plants and Animals. 
6. An Answer to certain Questions proposed by Dr 

Arthur Young, on the Irrigation of Meadows with 
spring-water. 

7. A Dissertation on the Origin of the Vegetable 
Fibre. 

8. Observations on the use of the Leaves in Plants, 
9. A Memoir, in which, after having described the 

sexual organs of several Cucurbitacea at the time of fe- 
cundation, he considers the manner in which the 
len impregnates the ovaries, and the changes which 
this phenomenon produces in plants. 

10. Notes on the Aphorisms of Humboldt, in which 
he lays down several principles of vegetable physio- 
1 

il. Lastly, Considerations on the present and future 
state of the Science of Botany, and on the best means to 
be pursued in the study of it. 

i peek ween the years 1787 and 1797, Hed 
ed his great work, entitled Descriptio et 
Microscopica analytica Muscorum frondosorum, necnon 
aliorum Vegetantium, classe Cryptogamica Linnwi novo- 
rum dubiisque nexatorum, in 4 vols. folio, the first of 
which appeared in 1787, and the last in 1797. This 
work contains an analytical description of 148 species 
of mosses, and 50 other togamic plants, all of which 
were examined with the microscope, and figured with 
great elegance and truth. Each volume is illustrated 
with 40 excellent coloured plates. He likewise pre- 

a general History of the Mosses ; but this work, 
which he did not live to finish, was arranged and pub- 
lished by Frederick Schwegricher, one of his pupils, 
It contains notices of 360 species, of which 157 are 

red. Out of six children by his second wife, five 
died at an early age, and one of his hters, whose 
education he had superintended, was carried off by the 
small-pox in Decenbee 1797. This severe blow affect~ 
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ancient Electors and Count Palatines are still tebe seen. Hei 
on the front of the castle ; the remains of the hall of the 
chevaliers are still visible; and the granite columns which 5t 

HEI 
Hegira, ed his health ; and having neglected to take proper care 

Heidelberg. of himself during the severe weather of 1798 when he 
—vY~""_~was visiting his patients, he was attacked by a ca- 3 = 

tarrhal fever, from which he had scarcely recovered, 
when he was carried off by a nervous fever, on the 7th 
of February 1799, in the 69th year of his age. Out of 
15 children, only four survived him, two sons and two 
daughters. One of his sons, M. Romain Adolphus, pro- 
fessor of botany at Leipsic, published two fasciculi of a 
splendid work on ferns, with coloured plates ; but he 
did not long survive his father. es 

Hedwig was distinguished by all the social virtues. 
He was neither elevated by the high reputation which 
he had acquired, nor depressed by the illiberal criti- 
cisms with which he was assailed. His enjoyments and 

formerly supported a part of the imperial palace at In- 
gelheim near Mayence, are seen supporting the roof of 
the fountain of the castle. ‘Phe subterraneous passage 
extends to the great square in the town. A Restaura- 
teur is now established in the middle of these ruins. 
Heidelberg has been celebrated for its wines, called 
vin du Neckar, obtained from srapes which grow on 
both sides of the mountain ; and for its ious tun, 
which originally contained 528 h 
when it was rebuilt, and which is still shewn to stran< 

rs. It has manufactures of camblets, silk stockin 
and silk handkerchiefs, wax lights, soap, cotton, cl 

his sufferings were of a higher class. They were the ing, paper hangings. The population, which is prin- 
luxuries and the sorrows of domestic life. See De- cipally Lutheran, amounts to 12,000. 
leuze’s Account of the Life and Writings of Hedwig, HEIGHTS. Methods of omy heights by the 
published in the Annales'du Museum d Histoire Natu- Barometer, will be found in our article Pyeumarics, 
relle, vol. ii. and in Brande’s Journal of Science and the 
Arts, vol.-i. p. 103. 
HEGIRA, or Hesera, is an epoch to which the 

Arabs and Mahometans refer historical events. It 
comes from an Arabic word, which signifies fled, and 
the epoch is dated from the night between the 15th and 
16th July A. D. 622, when Mahomet was forced to 
leave Mecca to avoid the persecutions of his enemies. 
The year of the Christian era, corresponding to any 
year of the Hegira, may be found by the following for- 
mula, H being the year of the Hegira, and C that of the 

and trigonometrically in our article Trigonometry. 
HEILBROUN, or Hartsrov, is a town of Germany 

in Suabia, which belonged to the King of Wirtemberg. 
It is situated in a very pleasant and fertile country on 
the banks of the Neckar, which is crossed by a covered 
stone bri The town is strong and well built, and 
has some fortifications, three churches, two convents, 
and public baths. The principal objects of curiosi 
in this town are the Gothic tower of the church of 
Kilian, which is remarkable for its architecture, the 
public library, the house of correction; the t foun- 

ays Hx 354 tain, and the fine enade before the gates of the 
Christian era, C= —3-—— + 622, or C=H x .9692+ town, In the archives of the town are eleaat the 
622. Thus if we wish to know what year of our era 
corresponds with the year of the Hegira 1232, we have 
€=1282 x .96924-622=1816. 

Tables shewing the correspondence between the years 
of the Hegira and those of the Christian era, have been 
given by Greaves in his Epoche Celebriores ; by Riccioli 
in his Chronologia Reformata, 1659; and by Beckius 
in his Ephemerides, 1695. A more correct table has 
been published by Mr Marsden, in his paper On the 
ira of the Makometans called the Hejera, printed in the 
Philosophical Transactions for 1788, vol. lxxviii. p. 414, 
or in the Abridgment, vol. xvi. p. 509. 
HEIDELBERG, is a city of Germany, in the circle 

of the Lower Rhine, formerly the chee of the Palati- 
nate, and recently forming a part of the grand duchy 
of Baden. It is a long and narrow town, and is situa 
ted at the foot of a mountain on the south side of the 
Neckar. This river is crossed by a fine bridge, which 
cost 170,000 florins, and from which there is a fine view 
upon the river. It is surrounded with walls, which 
have six gates. The citadel, called Fort )’Etoile, was 
long ago destroyed by the French. It contains three 
churches for Roman Catholics and Protestants, an uni- 
versity, an economical society, an anatomical theatre, 
a military hospital, a cabinet of minerals models and 
physical instruments, a botanical garden, and more than 
20 fountains, The university was founded in 1386; 
and has been under the direction of 20 professors, 16 
Catholic, and four Reformed. When the Bavarians 
took it in 1622, its library was transferred to the Vati- 
can, by Robert Maximilian of Bavaria. The fine sta- 
tue of the Elector, the church of St Esprit, the church 
ef St Peter, with the sepulchral inscription of the cele- 
brated Olympia Fulvia Morata, are worthy of being 
seen. The castle and the garden of Heidelberg, situa- 
ted near the town, are now inruins. The statues of the. 

4 

letters of the two celebrated Chevaliers Francois de 
Sickingen and Goez de Berlichi , the last of whom 
was imprisoned in a tower, which still remains, and 
was interred in the convent ef Schoenthal near the 
town. The town carries on a trade in tartar 
and all sorts of glass. If contains distilleries of bran- 
dy, paper manufactories, tannaries, oilmills, and wheels 
for tobacco. Population, 8000. : , j 
HELENA, 87, beret ranked by 

arfiong the islands of Lower Guinea, is situated in 15° 
55’ South Latitude, and 5° 49’ 45” West Longitude 
from Greenwich. It is 600 miles from Ascension 
Island, the nearest land, 1200 from the coast of Africa, 
and nearly 2000 from that of America. In sailing from 
Europe, it is generally n , in order to e the 
island, to stretch along the Brazil coast quite out of the 
tropics, till it can be gained by the aid of the south. 
east trade winds ; but of late years the inner or east- 
ernmost passage has frequently been followed, and has 
not uncommonly been made in 7 or 8 weeks from Eng- 
land. <A bird, called the St Helena pigeon, which is 
seen only to the windward of the island, generally in« 
dicates its vicinity to the navigator, long before the- 
land can be discerned by the telescope. 

St Helena was discovered by the Portuguese com- 
mander John de Nova, on St Helen’s day, May 21st 
1501. It was then inhabited only by seals, sea-lions, 
sea-fowls, and turtles. The interior of the island was. 
one entire forest, and even many of the rocky precipi-- 
ces on the coast were covered to: the brink with the- 

ogsheads, and. 600 

Situatior 

Discovery. 

gum wood tree. Its first settlement and improvement History. 
are ascribed to the following interesting occurrence: 
Several Portuguese noblemen, who had deserted in In« 
dia to the native princes, were punished by Albuquer« 
que in the most cruel manner, by’ having their noses, 
ears, and right hands cut off; and in this mutila- 



Jena, ted condition, were put on board the ships returning to 
— Europe. eB he, pre one of the sufferers, pre- 

_ ferring a voluntary exile to a life of ignominy in his 
native » was, at his own request, landed on 
the island of St Helena in the year 1513, with a few 
negro slaves. Many of his countrymen, commiserating 
his sufferings, exerted themselves to contribute every 
comfort me convenience which his forlorn situation 
would admit. Hogs, goats, and poultry, were landed 
for his sustenance. Partridges, pheasants, guinea-fowls, 
peacocks, and other wild fowl, were let loose in the 
woods. Figs, oranges, lemons, peach trees, and va- 
rious les, ‘were planted in the infant soil. 
“his skill in botany and ing, the fruit trees were 
brought to t ection ; and the live stock and 
feathered tri Scat os chamihtiy-enien th favs 
tection, that, in a short time, they entirely overspread 
the face of the country. After a residence of four years, 
Fernandez was removed from the island by orders from 
the court of ; but the which he had cul- 
tivated continued to supply the ships of his country 

_ with seasonable and abundant ents in their In- 
dian voyages. 

The Portuguese succeeded in_ concealing the situa- 
tion of St Helena from other European nations, till 
the year 1588, when it was descried and visited by 

in Cavendish on his return from a voyage round 
the world. It soon became well known also to the Dutch 
and Spaniards ; and the crews of the different nations 

tions, and destroyed the live stock, as if grudging to 
succeeding visitors any participation of the benefits 
which themselves had enjoyed. After the Portuguese 
had acquired so many ports on the eastern shores of 
Africa, they removed entirely from St Helena, which 
remained Gor a long time in a desolate condition ; but, 
according to other accounts, they were expelled from 
it by the Dutch, by whom it was again abandoned up- 
on the establishment of notte A at the - e of 
Good H in 1651. Upon their departure, the Eng- 
lish East India Chana 1 immediately formed a settle- 
ment upon St Helena ; and about ten years afterwards, 
obtained a charter for its ion from Charles II. 
Many settlers were induced, by the offer of lands, to 
emigrate thither from England; and slaves’ were im- 

from M. to work in the plantations. In 
1665, the Dutch succeeded in an attack upon the island, 
but in a few months were obliged to give place to the 
English ; and after the destructive fire in London in 
1666, numbers of the ruined families, who sought re- 
lief in distant countries, removed to the new settle- 
ment on St Helena. It was once more retaken by the 
Dutch in 1672, through the treachery of one of the 
lanters, but was almost immediately recovered by an 
glish squadron under Captain Munden, and again 

restored to the East India Company. The first fortifi- 
i cation was erected by the English in 1665, and a few 
5 lines formed across the valleys, and batteries, slightly 
4 elevated above the level of the sea, were at different 
} times constructed ; but more than a century was suffer. 

ed to 
ed as posts of defence. 5 

; Till the beginning of the, 18th century, the his- 
tory of the settlement contains little else than a suc- 
cession of petty contentions, insurrections, and muti- 
nies. A general spirit of insubordination appears to 
have infected all ranks on the island, planters, soldiers, 
and slaves; and though every attention was paid by 
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elapse before its impregnable heights were em- 
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are accused of having wantonly laid waste the planta-— 
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be — phe support the nee od ood order, mo- St Helena. 

and religion, yet two causes chiefly seem to have 
defeated all the effects of their regulations, viz. the } injudicious uct of the governors in failing to check 
the first symptoms of disaffection, and the profligate cha- 
racter of the persons who presided over the religious in- 
struction of the inhabitants, An abundant distillation 
of oe potatoes was no inconsiderable auxiliary 
to the spirit of disorder ; and this source of depravity 
became at length so great a nuisance, that, in the year 
1700, all the stills were suppressed by an order from 
England. But, by the wise and vigorous measures o® 
Governor Roberts, from 1708 to 1714, and by the pious 
exertions of Mr Tomlinson the chaplain, a degree of 
tranquillity hitherto unknown was established in the 

c t, and a new era commenced in the hi of 
the island. The Company’s lands were brought into 
a promising state of improvement ; planting and inclo- 
sing encouraged among the settlers; the culture of 
vines and sugar canes introduced ; lime quarries disco- 
covered and wrought ; a manufactory of bricks and tiles 
set on foot ; a code of the existing statutes arranged and 
published for the information of the inhabitants ; and 
the exercise of martial law in a great measure abolished, 
— in — of alarm or attack. 

rom the year 1727 to 1731, encouragement 
was given under Governor Byfield to the planting of 
furze fences, both with a view to afford protection to 
the lands, and to secure a supply of fuel. The increase 
of trees also. was greatly favoured by a resolution to 
withhold the liberty of keeping sheep and goats, which 
were so injurious to the young plantations ; and in place 
of the general privilege, grants were given to indivi- 
duals of keeping goats on certain parts of the Company's 
waste lands, called goat-ranges. About the year 1749, 
the Scotch and spruce firs were introduced by Governor 
Hutchinson ; and acorns were at the same time planted, 
from which oaks have grown to the size of 8 or 11 feet 
in circumference. The same gentleman succeeded, after 
repeated attempts, in introducing the coffee plant, which 
is now ogularty chiltivated: The im ce of St He- 
lena became daily more manifest, as the trade and pros- 
perity of the East India Company increased; and, in 
the year 1759, many im t regulations were introe- 
duced into both the civil and military establishments. 
Towards the close of the year 1783, the tranquillity of 
the island was seriously interrupted by an extensive 
mutiny among the soldiers, occasioned by a few trifling 
regulations respecting their punch horses, which ap- 
peared to thém of an insulting and degrading tendency. 
After.a slight skirmish, the ts were reduced; 
and the ringleaders executed. The mutinous disposi- 
tion of the garrison was afterwards entirely suppressed, 
and the whole character of the troops.highly improved, 
under the judicious management of Governor Brooke. 
The place became even a nursery of excellent recruits 
for the East Indies ; and, during his government from 
1788 to 1800; more than 12,000 soldiers were sent to 
India, The same gentleman made great additions to 
the defences on the heights, established a code of sig- 
nals, built a new and safer wharf for the shipping, im- 
proved the regulations relative to the treatment of the 
slaves, gave encouragement to many useful suggestions 
for the. improvement of agricultural operations ; and 
by his active enterprises, at the commencement of hos- 
tilities with the Dutch in 1795, rendered the little 
island of St Helena peculiarly serviceable to Great Bri- 
tain. His successor Patton evinced a similar. 

AT. 
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rendered the guns on the heights more efficacious for 
annoying an enemy, introduced the use of terra puzzo- 
Jana in the formation of aqueducts, and applied his at- 
tention, by means of honorary rewards and religious 
instruction, to improve the character of the slaves. 
Many important agricultural improvements were intro- 
duced by Governor Beatson, and particularly the use 
of the plough in the tillage 
tracts relative to the island, he has minutely pointed 
out its various capabilities, and suggested divers plans 
for its better administration and culture. The greatest 
want under which the settlement labours, isthe scarci- 
ty of fuel, and coals have actually been carried thither 
‘from England. But the last mentioned writer main+ 
tains, that, with ordinary care, the island. might be 
made to produce in’ a few years a:sufficiency of wood 
‘for its own consumption in fuel, and for all the other 

oses of life. 
he island of St Helena, when first seen at sea; pre- 

sents the appearance of a naked and rugged rock; ex- 
tremely abrupt at its northern extremity, but» more 
shelving towards the south. Upon a nearer approach, 
the central eminences are perceived clothed with ver- 
dure, and towering to the clouds. Upon drawing still 
nearer, these are again shut out from the view, and no- 
thing is beheld but a girdle of inaccessible precipices 
overhanging the ocean, some of them exhibiting the 
most. fantastic shapes, and others, rent down to their 
base, disclosing the most hideous chasms. These rocks 
are principally basaltic; and the strata:are observed to 

‘lie in every possible variety of direction. The whole 
mass has every appearance of having been produced by 
a submarine volcano; or; what some consider more pro- 
bable, being the summit, of a great submarine moun- 
tain, ‘hicks had formerly been a volcano. The sea 
around the coast is of an unfathomable depth, and ves- 
sels may pass within a cable’s length of almost perpen- 
dicular cliffs 1600 feet in height. The only anchorage 
is in Chapel Valley bay on the north-west and leeward 
-side of the island, where ships may: lie in smooth water 
from 8 to 25 fathoms deep. The tide rises sometimes 
to the height of five feet ; and the surf upon the shore, 
especially about the season of Christmas, is very tre- 
mendous. Many lives were lost in approaching and 
leaving the land in boats, till the new w was con 
structed by Governor Brooke in 1790; but there is 
only one instance of a shipwreck upon the island, 
which aorgeene at the time of its discovery ; and only 
one also: of a vessel being windbound in the roads. The 
variation of the compass. on the coast in 1768, was 12° 
47’ west; in 1777, 13°15’ 5 in 1796, 159 47’ 30”; in 
1802, 16°.30’.. The principal inlets by which the island 
ean be approached, are James's Town, Rupert's Bay, 
Lemon Valley on ithe north-west side, and Sandy Bay 
on the south-east ; all of them regularly’ and strong] 
fortified. There are likewise several ravines where it 
may be possible, though with great difficulty, for indi- 
viduals to effect an entrance ; but even these are either 
protected by batteries, or easily defended by rolling 
stones from the heights. The island is 103’ miles» at 
its greatest length, 63 in breadth, about'28 in circum- 
ference, and contains 30,000 »cres on itssurface, There 
- — a aa the whole of this extent ;! the 

gest o: which, at Longwood, comprises ‘1500 acres 
of fine land, sloping gentiy-08 the soutinivett, 

St Helena is unequally divided by a lofty chain of 
hills, which runs in a curved direction nearly east and 

of the soil. In a volume of 

HELENA. 

‘St Heleng. zeal and ability; in whatever concerned’ the welfare of 
“y= the settlement. He particularly erected telegraphs, 

west, bending towards the south at each extremity; and St 
from which alternate ridges.and valleys branch off in ya- 
rious directions, but chiefly north and south. Towards 
the eastern termination of this chain is Diana’s Peak, 
the highest point of land on ‘the island, rising nearly 
2700 feet above the level of the sea. On the same 

and Halley's ridge are Cuckold’s Point, 2672 feet ; 
Mount, 2467. Nearer the coast, and overhz the 
sea, are Flag-staff, 2272; and Barnscliff, 2015. In the 
centre of the island is the alarm house, 1960. High 
Knoll, to the southward of Ladder Hill, is 1903 ; and 
Longwood-house, the official country residence of the 
lieutenant-governor, is 1762 feet. On coming round to 
a esti A ae ke a the i _James’s 

ey opens to view. It is bounded by two 
rocky mountains, Rupert’s on those boucen 
on the west; which gradually reeede from each otheras . 
they approach the coast, where they terminate abruptly 
in two sand perpendicular cliffs. The space — 
inclosed between these heights is of a triangular form, 
about a mile and‘a halfiin , and.350 yards broad 
its base} which faces the sea. In this, confined spot: is 
situated James's town, which presents in its. le. 
pearance; a peculiar combination. of military “ 
and rural simplicity. A: fortified line extends from cliff 
to cliff, fronting the anchorage, and covered with.can- 
non, nearly level with the water's edge. _ After passing 
the draw-bridge, and advancing between a double row 
of Peepel trees, (a species of India banian,). you-enter 
the town by an arched: gate-way, under) a ‘rampart, or 
terrace, which forms one side of a handsome, parade, 
about 100 feet square. On the left side is the govern- 
ment-house, usually named. the Castle, inclosed; with a 
wall; and direetly fronting the gate-way isthe chureh, 
a plain but not inelegant structure. The principal 
street, containing about 28 houses, commences between 
the church and the Company’s garden; and, im its pro- 
gress, divides into two other streets, one on the. east 
side leading into the country, and) the other, which has 
a number of well furnished shops, proceeding ‘towards 
the upper part of the valley; where the barracks,’ hos- 
pital, and new garden are situated. ‘The houses, gene- 
rally two stories high, are neatly built in the English 
style, and well white-washed.. The town contains man: 
little gardens, groves, and. shaded. walks, ;and. ex' 
the whole length of the valley, which gradually decrea- 
ses in breadth, till at last there is room only for a single 
house. . The view on each side, from the streets, is aw- 
fully sublime, and! discovers enormous masses of rock 
impending over the’ valley, in a manner i 
alarming to the mind of a stranger... The roads whi 
give access to the interior of the island, and which have 
been formed with incredible labour, by, blowing up the 
rocks, are carried along the sides of Rupert's and Lad- 
der Hillin a zig-zag direction ;-and: the ascent to the 
summit is so easy,. oxen and carts pass along the 
apparently perpendicular precipice’ without di or 
danger. For thes of two miles, nothing but 
sterility and a rocky wilderness meets the eye of the the country 
traveller ; but the sight is soon gratified by the sudden 
prospect of woody heights, verdant lawns, cultivated 
plantations, and handsome little country seats. The 
summit of High Knoll; particularly, presents a beauti- 
ful series of such prospects, surrounded by a lofty ri 
of hills and precipices, which completely close in» 
view; and finely contrast with the softer and richer 
scenes which they inclose. \On the south side of the 
Knoll, about three miles from the town, is the gover- 
nor’s country residence, called Plantation House, 2 
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handsome and well-builtedifice, erected in 1792. Its 
environs, by the combined efforts of nature and art, 
have been rendered: the most beautiful spot in the 
island. Besides the indigenous productions of the plead, 
the pine of the north, the mimosa of New South Wales, 
the coffee plant of Arabia, the banian and bamboo of 
India, the African aloe and prickly pear, the apple, 
peach, and mulberry of Europe, with various o' 
plants and trees, from the most ite and distant 
climes, are to be found wiithin: the inclosures. Long- 
wood, the country residence of the lieutenant-governor, 
on the opposite side of Ladder Hill, and < w about 
three mi ane ~ town, is’ situated om elevated 
in, or rather gently rising g d, on the summitof 

mnie isa fi ‘stall, from “which: thé place takes its 
name. The adjoining ae was once nearly covered 
‘with gum-wood trees, which, upon the opening of ave- 
nues among them, were gradually destroyed by the 
south-east wind; but young trees ‘which have been 
since planted are thriving well, andthe whole scenery 
bears a greater resemblance to that of England, than 
any other spot on the island. There are here. about 
1500 acres of good meadow land, of excellent soil, and 
capable, if supplied with water, of’ proving highly. pro- 
ductive: ‘From Sandy Bay, which is’ about an; hour’s 
ride from Plantation House, by a winding road along 
the declivities of little gréem hills, a still more romantic 
and beautiful scenery opens:to the view, of which ac- 
tual observers have given the most enraptured descrip- 
tions: “ Though in’ general,” says: ‘Mr’ Brooke; “a 
bird’s eye view lies before the spectator, hills rise above 
him to-an elevation much greater than the spot'on which 
he stands, Those on the left, richly clothed with trees 
to the very summits, display a wonderful: contrast to 
the wild and grotesque nakedness that triumphs on the 
right, where shelving cliffs, surmounted by huge per- 

ndicular and spiral masses of rock, are multiplied un- 
‘der’ every shape and aspect. The downward view 
consists of a variety of ridges, eminences, and ravines, 

. converging towards the sea into one’ common valley. 
Among this scenery are interspersed’the dwellings of 
planters, the different forms of gardens and plantations, 
and the pasturing of cattle; the prospect closing with 
‘the distant sea, a between: two black craggy 
cliffs, which the surf whitens with its spray. The infi- 
nite diversity of tint that overspreads the whole of this 
extraordinary picture, the majesty of one part, the*re- 
posing beauty be another, andl the horror of a third, ean~ 
not fail to delight and astonish every observer of na- 
ture.” “ One feels,” says Mr Johnson, ‘ as if transport- 
ed into a new planet, where every object strikes by its 
novelty, and is altogether unlike any thing which he 
had ever before seen, All the surrounding hills, cliffs, 
rocks, and precipices, are ar fashioned, and so 
fantastically “mixed ‘and blended, that they ‘resemble 
‘more the aerial’ shapes which we see among the clouds, 
‘than any thing composed of denser materials.” But: it 
is from the summit of Diana's Peak, which is nearly in 
the centre of the island, that the most complete view of 
St Helena is brought under the eye. Nothirig inter- 
cepts the horizon; and all the detached scenes’ and 
prospects are at once, forming a picture incon- 
‘ceivably diversified, and full of the most interesting 

‘oups. 
The climate of St Helena is remarkably temperate 

and salubrious, and peculiarly adapted to the constitu- 
tion of Europeans. In James's town, the thermome- 
ter seldom rises above 80° ; but, in calm weather, the 
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oppressive. 
ild and uniform ; scarcely so hot, and never so cold, 

as in England. In some seasons, the highest point of 
the thermometer, during the summer, has been only 
72° in the interior of the island ; and the ordinary range 
of Fahrenheit’s. scale, during winter, is from 55° to 
56°. The average temperature through the whole year 
is. from 66° to 78° of Fahrenheit: at James's town; 
from 61° to 73° at the Plantation-house; and» from 
56° to 68° at Longwood. The rains also fall more 
equally through the whole year than in most ical 
Naseer “8 most:abundantly in the month of Febru« 
ary. In the vicinity of some of the higher points, espe= 
cially:of Diana’s Peak, which; by being wana with 
trees, is supposed to attract the clouds, scarcely a day 
passes without a shower. Cloudy days are more nu- 
merous.than those of clear scorching sunshine; a cir 
cumstance which has: been remarked as propitious to 
the growth of trees‘and pasturage, but unfavourable to 
the ripening of European fruits.’ Thunder and light- 
ning are scarcely éver experienced ; and the denabaphert 
is generally so clear, that a ship may be descried ‘at the 
distance of 60 miles. 

The ‘soil is of a clayey nature, and well suited both gov, . 
for European and Indian productions. It is in many 
places of considerable depth, and: always’ most produc. 
tive in.spots which are’ most: elevated; and farthest re~ 
moved'from the sea. |) Even on-the summits of the in- 
terior hills; the grasstis. oftén'so ‘hrxuriant, ‘as to reach 
the kneesof the oxen. Clear and’ wholesome springs 
issuc {rons the sides of almost every heiglit; but they 
form only very inconsiderable®rills; A few of these, 
especially those:at’ Fisher's: Valley and the Briars, are 
not observably: diminished in ‘dry weather ; but, ‘in ge- 
neral, they are wholly dependant on the rains, or the 
clouds, which are: almost. perpetually in contact with 
the tops of the mountains. 

Tron ore has been‘found ‘in some of the island ; 
but the scarcity of fuel prevents it being brought 
to the furnace. Appearances of gold and copper have 
‘been observed, and: some stones capable of taking a 
beautiful polish. Limestone is plentiful ; and some of 
it, a concretion of ‘sand and shells, is of an excellent 
quality ; but the cement used in ordinary buildings is 
mud or‘earth, which is found to answer the purpose 
extremely well, perhaps from its containing a mixture 
of) terra puzzolana. This last. mentioned. substance, 
which ‘abounds on the: island, forms, in conjunction 
with lime, a cement. remarkably retentive of water, 
and acquiring, from the contact ‘of that fluid, the soli-« 
dity of rock : hence it is muchused in the construction 
of aqueduets, 

‘Fhe summits and sides of the interior hills are co- Vegetable 
vexed! with furze; of which the seed was brought from preductions, 
England, and. with various indigenous trees and shrubs. 
Of these, the most abundant used to be the gum-wood, 
of which there are three kinds, all evergreens, the com- 
mon, the bastard, and the dwarf gum-tree. ‘The last is 
generally called scrub-wood, and seldom grows higher 
than three feet ; but the common kind has ts come 
straight stem from 20 to 30 feet in height, throws 
out its branches and leaves in the form of an umbrel- 
la. ' The bastard ‘species has less’ of the gummy tex- 
ture, and is farther distinguished by having a smooth 
leaf, and bearing its blossoms in small bunches. All 
the kinds contain a highly aromatic gum, which ren- 
ders the wood extremely pleasant as fuel, for which 
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purpose it is chiefly calculated, tho not altogether 
unfit for building, if protected from the weather. From 
the trunks of the common and bastard species, a sweet- 
flavoured liquor, called by the natives toddy, issues 
spontaneously ; and a bottle, so: placed as'to catch the 
natural exudation, may be filled in the course of a night. 
Of the other native trees, may be mentioned. string~ 
‘wood, dog-wood, red-wood, or ebony; and the cabbage- 
tree, of which the two last are very durable, and much 
valued in building. Oaks, cypress, and pinaster, have 
been introduced into the plantations, and thrive’ well. 
The first, particularly, grows up very quickly, but de- 
cays with equal rapidity, though: the wood, when cut 
in a sound state, is said to be of a very close grain and 
firm texture. The ferns of St Helena are’ very nume- 
rous and beautiful; and one species, called the tree» 
Jern, grows to the height of 14 or even 20 feet, with 
leaves five feet in length, The myrtle, to which the 
climate is peculiarly adapted, grows to the height of 
30 feet, and the cotton plant. thrives very readily, A 
shrub, which the natives call samphire, but supposed 
to be the barilla, grows spontaneously on the thin crust 
of soil generally found near the sea, and yields from its 
ashes a large quantity of the marine alkali for the ma- 
nufactories of soap. The English vernal grass prevails 
in the higher parts ; but, in the low grounds, the wires 
grass, or droop, is more abundant. This last is sweet 
and nutritious, and suffers less than the other sorts from 
hot or dry weather ; but, instead of it, a coarse herb, 
called cow-grass, originally from the Cape of Good 
Hope, has been introduced into many.of the pastures. 
Lucerne has succeeded in some situations, and is con« 
sidered as well calculated for general cultivation. 

Fruits, in general, ripen best in the yallies near the 
coast ; but almost on every farm are produced vines, 
figs, limes, oranges, lemons, citrons, guavas, bananas, 
peaches, quincés, pomegranates, tamarinds, mulberries, 
melons, water-melons, and pumpkins. Mangos, cocoa= 
nuts, sugar-cane, pine-apples, and strawberries, are 
also raised in the island, but only in small quantities. 
Apples have not succeeded generally ; but one orchard, 

rticularly, about three acres in extent, has been 
nown, besides other fruits, to yield in one season 

24,000 apples of a large size. Cherries have been tried, 
but without success. Gooseberry and currant bushes 
when planted, become evergreens, and yield ne fruit ; 
but the common blackberry, which was introduced in 
the year 1780, has found the soil and climate so con- 
genial, that it has completely overspread large tracts of 
ground ; and, as the only remedy against its encroach- 
ments, a public order was issued, and has uniformly 
been in force, for its entire extirpation. A species of 
‘yam, ay imported from Madagascar, is com- 
monly cultivated in the vallies ; but it requires almost 
continued moisture for fifteen months to bring it to per- 
fection. During the last twenty years, however, the 
culture of the potatoe has more profitably occupied the 
attention of the farmer ; and three successive crops of 
this valuable root are frequently produced in one sea- 
son. Cabbage, peas, beans, and other garden vegeta- 
bles, are raised everywhere. in great abundance. At- 
tempts have more than once been made to introduce 
the cultivation of wheat, barley, and oats ; but proba- 
bly from drought, or some unknown peculiarity in the 
soil or climate, the experiment did not succeed. It is 
more from this failure, than from the alleged voraci 
of the rats and mice, that grain is not raised. Indeed, 
as the principal value of the island consists in its being 
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a place of rendezvous and refreshment for the home- st H 
ward bound ships from India, the cultivation of grain 
has been deemed of less importance, and less anxious-~ 
ly encouraged, than the rearing of live stock, and the 

uction of wholesome v Ndsenic: atl} To swith ae 
» The breed of cattle and sheep on ‘the island sae 

nally English ; but, in consequence of the large de- 
mands from the India ships, the stock is very scanty; 
and the inhabitants, during, the greater part of «4 
year subsist upon rice and. salt provisions issued below 
prime cost from the Company’s stores. Goats are nu- 
merous, and their flesh well-tasted; but pork, cman 
what is reared, by the: more opulent inhabitants, is of a 
very inferior quality, as the animals are chiefly fed with 
the heads and offals of the coarser kinds of fish: Rab- 
bits abound in some spets, . Rats and mice are amaz- 
ingly numerous, and uently very destructive. In 
1756, they are said to have barked the trees at Long. 
wood for food; and in 1700 actually devoured one 
another, so as almost to clear the island of the whole 
tribe. With a little ordinary care, however, Governor 
Beatson cleared his farms and s of vermin, as 
completely as could have been done in England. 

The canary bird abounds in the island; and 
Java sparrow is a great annoyance to the farmers. Re 
linnets are also numerous; and are observed to build 
two nests, in the uppermost of which the male bird 

- takes ‘his station, and serenades the female with his 

fowl, with which the island was formerly well stocked, 
are now seldom to be seen. . The shores abound with 
sea-fowl, which deposit their eggs among the cliffs; 
and these, which are collected in the months of Octo- 
ber and November, greatly resemble in flavour those 
of a plover. One species of these sea-birds make their 
nests in the more central and woody eminences, whe- 
ther they are often seen flying across the country with 
fish in their bills, 

More than seventy kinds of fish are found on. the Fish, 
coast; but those, which are commonly caught, are 
mackarel, albicore, cayalloes, jacks, congers, soldiers, 
old-wives, bull’s-eyes, &c. The coal-fish, from two to 
three feet in length, are singularly delicate and high 
flavoured; but seldom more than eight or ten of them 
are taken in the course of a year. The Ms ngewe 

drop when pursued by their various enemies, 
upon the rocks ; and some haye been picked up, mea~ 
suring more than two feet in length. Whales are fre- 
quently seen in the vicinity of the island; and have 
sometimes been killed in the roads by the south-sea 
whalers. Turtle frequent the! coast in the months of 
December and March, and are often taken by the fish- 
ing boats. Shell-fish are not uncommon, especially 
one species resembling lobster ; and. rock-oysters are 
found in some situations in a solid mass, which may be 
separated into distinct fish. 

The whole superficial extent of St. Helena is caleu- 
lated at 30,000 acres, of which the greater part is ature, 
barren waste. About. 8000 acres have been brought 
into cultivation; and much more might.be improved 
as pasture-ground, if water were conveyed to it, which 
in many situations is perfectly practicable. Of the 
cultivated portions, about 1500 acres are in the occupa- 
tion of the governor, the lieutenant-governor, and the 
Company ; 4000, besides goat-ranges, have at different 
times been let in leases at a low rent, seldom exceeding 

the Birds, 
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and about 2300 have become free by 

is farming a 

sim youd will + i 8s. sinosigeh The price : 
pou r, however, 1s « the w of a carpenter 

are or 7s,.a day ;. of a. mason, jmp ago 
~ mon labourer 2s. or 2s, 6d.. A black servant may be 

hired £10 to£20 per annum; but must in ad- 
dition be oo with clothing, maintenance, and 
medical attendance in case of sickness. The price of a 
slave of good character, and acquainted with husbandry 
work, is £150; but others of inferior ifications 
may be procured for £30. Even with all these ex- 
pences of cultivation, the lands in general are estimated 
to yield a profit of seven or pt thet i and, if 
wisely i ed, as supposed by Governor Beatson, to 
be capable of an inexhaustible supply of fresh 
provisions and y les for the trade of 

: 

e southern 
and eastern world. The use of the plough, drawn by 
oxen, so recently introduced by this officer, may tend 
to diminish the expences of the farmer; but only 2000 
acres are said to be capable of being tilled in this man- 

men’s heads, | ing a great. waste of labour. 
Asses, however, have lately 

from £5 to £25. They are well adapted to the island, 
as they prefer those vegetables which the other animals 
refuse to eat. 
By repeated charters from the crown of Great Bri- 

tain, the island of St Helena is assigned to the East In- 
dia Company as perpetual proprietors, with all the 
-powers of sovereignty and legislation. The supreme 
authority on the island is vested in the governor and a 
council, The council is composed of the lieutenant- 
governor, and senior civil servant, with the addition oc- 
casionally of a fourth and sometimes a fifth member as 
the Court of Directors may judge proper. These re- 
present the lords proprietors, superintend all the con- - 
cerns of the island, act as justices of the peace, and ex- 
ercise the ordinary jurisdiction of the ecclesiastical 
court. When the council is not assembled, the whole 
authority of the board centres in the governor, who 
may also exercise, as occasion 
of Captain-General. The civil establishment consists 
of an accountant, pay-master, store-k , and the se- 
cretary to government with their assistants, some of 
whom are at the head of inferior departments, and 

whom promotion takes place according to se- among 
niority. The ordinary military force is composed of a py; 
corps of artillery, commanded by a lieutenant-colonel, 
a sy toe of infantry, and five com 
and black militia, who are at times rather on the foot~ 
ing of volunteers. There are also a head surgeon, an 

ineer, and a lain. 
he whole island forms only one parish, but is di- 

vided into three districts, the t, West, and South or 
Sandy Bay divisions, There are two churches, one in 

requires, all the powers . 
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the town, and the otlier in the country; and the 

isters of religion in the: hav of ate Year, nisters onienet 

patie inthe tne gocial of in Mery, the? 

2 penerell an 
" 1 pat pet jad om 
ingencies. The only revenue pany is de- 

rived from the rents of their lands, which may amount 
to about £1100, but gradually increasing as the old 
leases expire ; and. from the profits of a monopoly of 
arrack, which are estimated at £6000. But they have a 
dead panel of £200,000 sunk in public works,. naval 
and tary stores, &c.; and also warehouses for all 
kinds of articles useful to the natives or the shippi 
which, though sold at a profit of ten per cent: 
cover the expences. But the best returns from the 
island must be sought in the accommodation which it af- 
fords to the Pin, rnp shipping, and the security which 
it provides for their commerce, against the hazards of 
the sea, and the attacks of an enemy. Its water, + cli- 
mate, and vegetable productions, are. so excellently 
adapted, particularly for scorbutic diseases, that many 
who have been sent to the hospital in the last stage of 
the scurvy, have, in the nore of two weeks, been re- 
stored to perfect health. Itis generally acknowledged 
however, that the spirit of monopoly renders all the ne- 
cessaries of life immoderately expensive, ially to 
strangers; and that a more abundant supply of fruits 
and vegetables might be provided for the vessels which 
arrive in the roads, if it were not that the who 
raise these articles for sale, prefer a high price to a 
large disposable crop; and would rather, it is affirmed, 
allow them to rot, sell them at a lower rate. Fresh 
beef, which, by a regulation of the government, is fixed 
at a certain rate, (of late years about 6d. or 64d. per 
pound,) is the only kind of provisions which can be 
rocured at a moderate price. , Other .articles-of food, 

in the year 1805, were purchased at the following prices, 
which Pan however, considerably, according to the 
deman: : . 

La G on) di 
Turkeys, from . . 110 Qto2 O Oeach, 
Geese, from . 2 1 5 Oto 110 O each. 
Ducks, from . . O 8 Oto 012 Oeach. 
Grown fowls, from . 0 9 Oto 0412 Oceach. 
Mutton, from. 1. 0 1 2to 0 1 6 perlib. 
Pork, from». 2°90. 1 6 toO'1 8 per lib. 
Potatoes, from. Q 8 Oto 010 Operbushel. 
Baguy tar ect oo... 0 6S O perdozen, 
Cab iy toed crore Or 2 Greash: 
Pumpkins, . ery M O 2 Geach. 
Milk, from. .'0 0 4to0 0 ore ate 
Turtleand coal fish, . - . 0 O Sper 
Fish of other kinds, 
frm... + . 0 0 £toO O Sperlib, 

ies of white . 
Strangers residing in the town can be accommoda- 

ted in private houses, at the rate of thirty 8, OF 
one guinea a-day, with an excellent table, good wines, 
and seantonielie ROER 
By the regis returns for ees 1805, the 

population of St Helena, exclusive of the garrison and 

* The late additions to the officers and garrison, in consequence of Bonaparte’s residence on the island, are said to have raised the an- 
7 nual expences of the settlement to £300,000, 

+ The water is excellent and abundant, and can now be conveyed so easily into the boats by pipes, that a Geet has been known to 
take on board 2000 tons in less than three days, 

* 
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Company’s civil éstablishnient, amounted to'2064, of 
which number 504 were white inhabitants, and 1560 

blacks’: Of the Jatter, 329 were free. In. 1814, the 

whole population, including the son, which’ ought 
always to be about one thotisand men, was estimated 
at’ 4000 souls. Upon an’ average’ of five years, from 

1801 t6 1805 inclusive, 165 ships touched annually at 
the island: and i time of war, when’ fleets are’ detain- 
ed for convoy, the crews’ and passengers frequently 
equal the whole amount of the population. No stran- 
gers are permitted to settlé’on the island, without per- 
mission from the East India Company. It has been 
recommended to allow the’soldiers, whose time of ser- 
vice may have expited, to remain as husbandmen ; 
and to import Chinese labourers, who might be bound 
to serve the Company in the first instance, but permit- 
ted to’ hire themselves to othe?s, when not required to 
work for government. No importation of slaves has 
been allowed for along time; and those who belong 
to the island, being generally treated with much kind- 
ness, are rather increasing in number. The inhabitants 
are in general a robust and healthy race, but rarely at- 
tain to a great age. The’ diseases to which they are 
subject, are principally of a catarrhal nature ; and yet 
it has been observed that the driest seasons are frequent- 
ly the most unhealthy. The mbhabitants of the town 
retire to their farms and gardens during the greater 
part of the year; but, upon the arrival of the home- 
ward bound India fleets, they flock with alacrity to the 
town, open their houses for the accommodation of the. 
passengers, and entertain their guests with plays, dan- 
ees, and concerts. They are a worthy, humane, and 
cheerful race of people, superficially accomplished, and 
sufficiently fond of gaiety. The young women are de- 
scribed as very smart and agreeable in their manners. 
They are bold and expert riders, galloping up and 
down the most formidable precipices. Their complex- 
ions are fine, and they are said to be very successful in 
procuring hasty matches among those who touch at the 
island, on their return from India. Most of the set~ 
tlers, more recently arrived from Europe, employ their 
capital rather in mercantile than in agricultural con- 
eerns ; and considerable gains are made among them 
by the sale of European articles to the India fleets. 
_ This extraordinary spot of ground, independent. of 
its political and commercial advantages, may justly be 
regarded as a most interesting natural curiosity, and, 
notwithstanding all that has been written respecting: it, 
there is still wanting a scientific survey, and accurate 
classification of its natural history.. But it has recently 
become a peculiar object of curiosity to the nations of 
Europe, in consequence of its having been selected as 
the prison of Napoleon. Bonaparte ; and as there:ap- 
pears to be but one opinion as to the justice and policy 
of his detention, the principal point of enquiry general- 
ly relates to its adaptation for the security of his per- 
son. In addition to the almost inaccessible ramparts 
with which it has been provided by nature, its eminen- 
ces are covered with telegraphs and watch towers, and 
its various fortifications defended by nearly 500 pieces 
of cannon, 80 that, with ordinary vigilance and a coms 
petent garrison, it may be pronounced impregnable by 
any external force. t though a rescue may be next 
to impossible, an escape is not accounted impracticable. 
There are various points on the coast, where one or 
two individuals, with a certain degree of naval assist« 
ance from without, (which the multitude of fishing 
boats, and ordinarily favourable state of the weather 
soust tend to.facilitate,) may, without much difficulty, 
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‘that, even in an o' 
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leave the island ; and instances’ have 6ecuired to prove, 

boat, a-run mi: ht be‘aecompl jish- 
ed, with little hazard, to ie Sadan of Ascension, or 
even to the coast of Brazil. | See Lord Valentia’s Ta. 
vels, vol. i. Forbes’s Oriental Memoirs. be 
Travels in Africa. Brooke's History of’ the Island of 
St Helena. « Jolinson’s Account of St na. Beat- 
son’s Tracts relative to the Island of St Helena. (q) 
HELIACAL, is a term derived’ from jas, the sun, 

and applied to the rising and setting of the heavenh 
bodies. A star is said to rise heliacally, when, after hax 
ing been in conjunction with the sun, it gets to such a 
distance from that luminary as to become visible in the 
morning before sun-rise. A star is said’ to set heliacally 
when it approaches so near to the sun that it can 
longer be seen’ in thé evening after sunset, 
HELICON, is the ancient name of a mountain in 

Beotia, near the Gulf of Corinth, sacred'to Apollo and 
‘the Muses, who’ thence received the name of Helico- 
nides. Its modern name is Sagara, pronounced Sacra, 
an obvious corruption, as Dr Clarke has stated, of As- 
cra, a town upon’ Helicon, and the birth-place of He. 
siod. _ Dr Clarke, who visited this mountain, has fa- 
voured the public with a gt Lets by escription 
of it. Instead’ of s 
circuitous route’ along’ the level country, he ascended 
the mountain from Neocorio, passed by the monastery 
of St Nicholo to Sagara, and afterwards descended by 
the monastery of St George to Lebadea. He ascended 

g to Lebadea, 

im a north-west direction above the village of Neocorio, 
and passed a chapel in ruins. On his right hand, there 
was a rivulet flowing from Helicon sbetinds ‘the plain of 
Neocorio, or Thespia ; and beyond this, on the oP site 
side of the dingle through which this rivulet fell, he saw 
from an eminence a village called Panaja. After tra- 
velling along the north-east side of the mountain, he 
reached in about an hour the little monastery of St Ni- 
cholo, situated within a sheltered recess of Helicon. 
The mountain surrounded it on roeey a ruined tower 
belonging to Panaja appearing in front through a small 
wooo i The prshe ath filled the air with their 
spicy odours. A perennial fountain threw its limpid 
waters into the rivulet below; and the mot w 
almost concealed amid trees, no less remarkable for their 
variety than for their beauty and Juxuriance. The 
fountain was covered with moss and with creeping 
plants, forming a pendant foliage over all the fabric con- 
strueted around it. In a church near the money, 
Dr Clarke found a long inscription on the shaft of one 
of the pillars, distinctly mentioning that the MOYZEIA, 
or sacred to the Muses, according to Pausa- 
nias, were celebrated near a grove upon Mount Heli- 
con. This inscription, and other evidence, convinced 
Dr Clarke that he had now discovered the fountain 
Aganippe, and the Grove of the Muses. Hence it fol- 
lowed, that the rivulet below was the Permessus, pa- 
rent of Aganippe, called Termessus by Pausanias, and 
flowing, as he describes it, in a circuitous course from 
Mount Helicon. ' aa 
A path winding through the grove, conducts 

the monastery to the spot where, upon the left hand, 
the water gushes forth in a clear and continued stream. 
« The patty about the fountain,” says Dr Clarke, “ was 
until lately very ancient, and not wa ago there was an 
antique cistern} in front of it; but the present monks, 

ing the work in a ruined state, undertook to repair 
it, and thus destroyed much of its original and vener- 
able appearance. ‘4 its state of restoration, however, 
it is not without picturesque beauty; for they have 



: merely erected an e of stone, whence the water 
meee this is. -adorned by moss and \ 
ing plants, The walks about the fountain, wi 
into the deep solitude of Helicon, are in the highest de- 
gree beautiful. All above .is.grand and striking, and 
every declivity of the mountain.is covered with luxuri- 
ant shrubs, or tenanted by browzing flocks. re a 
up the mountain, at the distance of two miles and a 
from this grove and from the fountain Aganippe, was 
| elpatir geen Hippocrene, fabled to have sprung 
the earth when struck by the hoof of Pegasus.” 
_ From the Grove of| the Muses, Dr Clarke descended 
to the Permessus, and crossing that rivulet, he ascend- 
ed in a.north-west direction towards the higher parts 

Helicon. Wherever the surface was laid bare, he 

craggy narrow , 

ne res : where he observed 
of the ancient paved causeway, which formerly led 

rom Thespia. to. | een to Lebadea. .From this 
point, which ,was.two hours journey from Neocorio, the 
whole. of Boeotia was Gees Ladd cna now extended 
south-east and north-west, and. another hour was neces- 
sary to descend into the deep’ valley in which Sagara is 
situated. This valley is, entirely surrounded by high 
rocks, and by the jtowering.summits of Helicon. A 
level plain is. seen below, having its woods and corn 
fields almost buried in the deep bosom of the mountain. 
A steep and rugged descent now conducted Dr Clarke 
to Nhe xillege of Zagara, which is divided into two parts 
by a river flowing across this yalley, one part of the vil- 
lage ing high above the other. The lower. part 
stretches into the level plain ; and above the upper part 
a small white edifice, the monastery of Panaja, appears 
embosomed among. trees. _ Dr, Clarke has shewn, we 
think very satisfactorily, that this village is the Ascra 
of the ancients, the place of Hesiod’s nativity. 
~ After passing Zagara,-Dr Clarke advanced among 
the boldest rocks, and ascending by a narrow, steep, 
and. stony path, he reached the highest part of this road 
over Helicon, “commanding a prospect,” as he re- 
marks, “ which, in the grandeur of its objects, and in 
all the affecting circumstances of history thereby sug- 
gested, cannot be equalled in. the whole world. |The 
eye ranges over all the plains of Lebadea, Cheronea, 
and Orchomenus, looking down | the: numerous 
villages now occupying the sites of those and of other il- 
lustrious cities, From the spot where the spectator is 
placed, the most. amazing undulations of mountain sce- 
nery descends in. vast .waves, like the swellings of an 
ocean, towards Parnassus, whose snowy bosom = 
by its brightness, was expanded before us with incom- 
parable grandeur.” 

_ After passing another fountain, and travelling a - 
ter of a mile.over an ancient paved way, Dr Clarke 
reached a magnificent terrace, elevated as it were above 
all Greece, and continuing to descend, the monastery of 
St George appeared in view, bearing north and by west. 
He then arrived at,the village of Kotumala, about. 13 
hour from Zagara, and commanding the most sublime 
views. After passing the remains of an aqueduct, and 
the ruins of a.city upon a hill, he reached Panori, two 
pense Aistans from. vee oad, He then passed two 
bridges, and came in sight EBADEA, which will be 
described under that article. ‘ 
We have thus given our readers a very brief account 

of Dr Clarke’s most interesting examination of the anti- 
ore of Mount Helicon. will naturally turn to 

original work for an ampler account of his journey. 

HEL 
The classical reader will feel himself inspired at every Meligolans. 
step, and will share the fine sentiments which the sight 
of ancient Greece awakened in the first of 
poets. 

Where’er we tread, ’tis haunted holy ground ; 
No. earth of thine is lost in vulgar mould ; 
But one vast realm of wonder spreads around, 
And all the Muses’ tales seem truly told, 
Till the sense aches with gozing to behold 
‘The scenes our earliest dreams have dwelt upon ; 
Each bill and dale, each deepening glen and wold, 
Defies the power which crushed thy temples gone : 
Age shakes Athena’s power, but spares gray Marathon. 
Long to the remnants of thy splendour past 
Shall pilgtims pensive but unwearied throng ; 
Long shall the voyager with the Ionian blast, 
Hail the bright clime of battle and of song ; 
Long shall thine annals and immortal tongue 
Fill with thy fame the youth of many a shore # 
Boast of the aged! Lesson of the young! 
Which sages venerate, and bards adore, 
As Pallas and the Muse unveil their awful lore. 

Byron's Childe Harold, Canto Li. 

See Clarke's Travels, Part ii. Sect. iii. p- 92—118. 
HELIGOLAND, or Hexcouanp, is a small group 

of islands belonging to Great Britain, and situated op- 
posite the mouths of the Elbe and the Weser, and at 
the distance of nine German miles) from each, The 
islands: of Heligoland consist, Ist, of the island of Heli- 
goland ;2d, the Sandy Island, called the Downs ; and 
3d, of several reefs and rocks, of which that called the 
Monk is the:most-remarkable. The island of Heligo- 
Jand is divided intothe High Land or the Cliff, and the 
Low Land. Itis said to be in a state of rapid destruction 
from the encroachments of the sea; and it is 
among the inhabitants, that during the last century, it 
has been reduced from 11 miles in length to its present 
dimensions of 1 mile. ‘The high land or cliff, accord- 
ing to the measures taken by Dr Heinemeyer, is 166 
feet at its greatest, and 88 feet at its least height, and 
has a circumference of 4200 It is ascended by 
a flight of 203 steps. The low land, which increases 
sensibly every year, is connected with the eastern part 
of the cliff by a rock about 500 paces long. The cir- 
cumference of the low ground was 1400 in 1800. 
The circumference of the whole island, including the 
high and low ground, is 4600 paces. The Downs, or 
Sandy Island, is about two-fifths of the size of Heligo- 
land; but its extent is constantly varying. 

Accordin 
strata of indurated clay alternating, with beds of gray 
limestone, forming an angle of 30° with the horizon, 
and dipping to the north-east. The clay is of a strong 
red colour, and contains much oxide of iron, and some 
carbonate .of lime. The limestone is in some 
formed of various marine remains, and in others it is 
uniformly granular. Through both these are dispersed 
in various places deposits of copper ore in —_ 
tities. These consist of carbonate of copper diffused 
through the earthy matter, and of crystallized masses of 
the same substance ; and more rarely there are found 

lumps of red oxide, mixed with particles of gray ore and 
native copper. The beach is covered with various silice- 
ous pebbles, containing grains of the same substance im~ 

bedded in them, together with variously coloured —_ 
phyries and hornstones. On the shore are found belem- 
nites, and. other calcareous and flinty fossil remains ; 

and considerable quantities of pyrites, and carbonized 
and pyritaceous wood, are contained in the clay strata. 

This island is said to have suffered great physical res 

—-—o 

8 ; 
to Dr Maceulloch, Heligoland consists of Mineralogi- 

cal struc- 
ture, 
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volutions in the years 800, 1300, and 1500. TheDowns, 
or the Sandy Island, was not only connected with the 
low ground of Heligoland, but even a part of the reefs 

was covered with earth. Other revolutions took place 
in 1649 and 1720. Before the first of these epochs, the 
low land of Heligoland contained the isle called the 
Downs ; and even before 1720, there existed between 
the two islands a narrow isthmus, which was seldom 
covered with water, except during very extraordinary ° 
tides, Since 1720, the two islands have been separated 
by a strait called Waal, which is from 18 to 20 feet 
deep. 
The soil which covers the rock is from 33 to 4 feet 

deep, and is rather fat than sandy. It produces annu- 
ally about 300 tons of barley, and a little oats. The 
uplands afford good pasture for about 60 cows, and 400 
or 500 sheep. In the north-west part of the island 
there are three ponds of rain water, called sapskulen by 
the inhabitants. The water of the two springs in the 
low ground is fit only for cattle, and is scarcely of use for 
washing. The principal revenue of the island is de- 
rived from the fish which are caught. About 120,000 
Lubeck mare of fish, amounting to about 230,000 
francs, are exported annually. 

There are two good harbours in the island, which 
could be improved at a trifling expence. The northern 
harbour, where the larger vessels of the islanders lie, 
varies in depth from 7 to 42 feet at half-tide, and the 
southern harbour, which receives the chaloupes, has a 
depth of from 10 to 24 feet. To the east of the Downs 
is a road, which has 48 feet of water. The tides ordi- 
narily rise 9 feet, but with a north-west wind they rise 
to a great height. 

The island was'defended in 1800 by four batteries, 
that of the south-east, that of the south, and the high 
and low battery on the north. | The two first were di- 
rected to the landing place for large vessels, and the 
other two against the current between the islands. 
They mounted 19 cannon, and 4 howitzers, with 56 re- 
gular troops. The light-house serves to direct all ves- 
sels that wish to enter the Hever, the Eyder, the Elbe, 
the Weser, and the Jade. j 

There are no fewer than 342 houses in the high 
ground, and 78 on the low ground, making in all 420. 
The church, the magazine, and the public buildings, 
are erected on the high gronnd. Those on the low 
ground are merely the huts of the fishermen. | A build- 
ing has been erected on the sandy island for the ac- 
commodation of those who may be shipwrecked upon 
it. The population was 2200 in the year 1800. , In 
the same year there were 11 sniggs (small vessels) on 
the island, 97 chaloupes, and 80 yoles, 

The natives of Heligoland are descended from the 
Frisians, and have preserved their language and their 
principal customs. They are chiefly employed in 
fishing and piloting vessels up the Elbe, the Weser, and 
the Eyder. They five in huts, and lie«pon planks pla- 
ced one above another, though some of the houses in 

_ the high ground are clean and well furnished. The 

History. 

women plough and sow the ground, thrash the grain, 
and grind it for food. They have neither carts: nor 
horses. They obtain from Nordhovet in Eyderstedt, 
forage for their cattle in winter, and their fuel is got 
from the ports on the Elbe.” 

This island is supposed by Malthe Brun to be the Alo- 
kiai islands of Ptolemy. It appears also to have been the 
Fosetisland, Fosteland, or Phosteland; which appears in 
the history of the 7th, 8th, and 9th centuries to have been 
the seat of a peculiar worship paid to the idol Foseies, 

704 Ae ie | ae 
who is su i by some to be the Vesta, or Festa of H 
the Romans, and the Hertha of the Scandinavians. The 
altars of this deity were, however, overturned in A.D, Hello 
866, and his temple changed into a monastery. In. 
1408 and 1417, two famous pirates endeavoured to 
establish themselves on this island,’ in consequence of 
which it was put into a state of defence in.1539. The 
town of Hamburg was afterwards anxious to obtain 
possession of it, but the Dukes of Holstein and Got- 
torp, claimed with ‘success this ancient dependency of 
Denmark, and it passed with the Duchy of Sleswick 
into the possession of the Danes in 1714. The Danish 
government, however, neglected the great advantag 
of this position, and did not put it into a state of des 
fence till the canal of Holstein was opened. : 

In September 1807, a small English squadron un« 
der Admiral Russel blockaded the island, which sur 
rendered a few days afterwards, for the want of provi« 
sions. Thirty-two pieces of cannon, besides field-pieces 
and mortars, and a large stock of: ammunition, were 
found on the island. By the arran ts in the trea- 
ties of Paris in 1814 and 1815, Heligoland has been 
transferred to Great Britain. East . of the light- 
house 7° 53’ 13’, North Lat. 54° 11’ 39”. See 
Brun’s Annales des Voyages 

ithe 
3 Carr’s Northern Summer ; 

and the Geological Transactions, vol. i. p. 322. 
- HELIOCENTRIC. See Asrronomy, vol. ii, p.. 
54 
HELIOGABULUS. See Rome. 
HELIOMETER from a0; the sun, and nergew to 

measure, is the name given by M. Bouguer in 1747, to 
an instrument for measuring the diameters of the sun 
and moon. It differs in no respects from the divided 
object — micrometer, which had been previously 
invented by Mr Savary, excepting that in the helio- 
meter, two whole object glasses were used instead of 
two semilenses, The object glasses are separated by 
a screw, as in Savary’s instrument. See the Memoirs 
of the Academy of Sciences 1748, and our article Astro- 
nomy, vol. ii. p. 734. A new heliometer, in which the 
semilenses are fixed at a certain distance, and the va~ 
riation of the angle produced optically, is described in 
Brewster's Treatise on New Philosophical Instruments, 
p. 31. and 173. See also Micrnomerer. 
HELIOPOLIS, from wavs, and wort, the city of the 

sun, is one of the most ancient cities in the world of 
which any vestiges can now be traced. The most en- 
lightened philosophers of Greece and Rome were at- 
tracted to this celebrated seat of learning. It was here 

‘that Herodotus became acquainted’ with the sciences 
and mysteries of Egypt. Plato was here taught philo- 
sophy, and about 30 years before Christ its ruins were. 
visited and described by Strabo. 

Strabo describes Heliopolis as built upon an artificial 
mount of earth, so as to be out of the reach of the in- 
undation of the Nile ; but owing to the accretion of soil 
from the annual inundations of that river, the place 
where it stood is: now a perfect plane. In this city was 
erected a temple to the sun, where a particular part was 
appropriated for the feeding of the sacred ox, which was 
here worshipped under the name of Mnevis. There was 
also another splendid temple, with avenues of sphinxes 
and superb obelisks before the principal entrance. Out 
of the four obelisks which were erected here by-Sochis, 
two were carried to Rome, one was destroyed by the 
Arabs, and the fourth still remains. 
When Pococke visited Heliopolis, he observed the 

fragments of sphinxes still remaining in the ancient way 
leading to the eminence on which the temple of the sun. 

1 
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stood. These sphinxes are, however, no, longer visible, 
my ate no doubt covered with the soil deposited by 
the Nile; and we agree with Dr Clarke in thinking, 
that not only the sphinxes, but even the pavement of 
the temple, might be disclosed by a very trifling exca- 
vation. 

The obelisk or pillar of On, which is now the only 
of antiquity that marks the site of Heliopolis, is 
i ee seeceine ts seve le. Ac» 

cording to Dr C ‘ke, who has given a very correct en- 
graving of it, it is one entire mass of ish granite. 

of its. four sides exhibits the same characters, and 
in the same order. Those which face the south have 
been the least affected by the decomposition of the sub- 
stance in which they are hewn; and it is from the 
southern side that Dr Clarke's ving is taken, For 
@ particular account of this reat ipa the hi ly- 
phics which it contains, the reader is referred- to Kir- 
‘cher Syntagma VIL. Theat. Hieroglyph. Gidipi 
tiaci, tom. iv.«p. 330; Pococke’s, Description of the 
East, vol. i, p. 23; Shaw’s Travels; Norden’s Travels; 
but. particularly Dr. Clarke's, Travels, -part ii, sect. ii. 

98.° 
a HELIOSTATE, or Hettostara, from nares the sun, 
and setnes I stand, is the name of a very ingenious and 
useful instrument, ‘invented by Dr s’Gravesande, who 
was professor of mathematics at Leyden. The object 
of it is to give such a-motion, by means of clockwork, 
to a polished mirror, that the beam of the sun which it 
reflects may be fixed, or remain in the same position du- 
ring the diurnal motion of the earth. Hence it is of 
great use in all optical experiments, in which it is re- 
quired to transmit'the solar rays into a dark room. 

The heliostate, which is represented in Plate CCXC. 
Fig. 1. consists of two principal parts; Ist, A plane 
metallic speculum; supported ‘bya stand; and, 2d, A 
clock for giving motion to the speculum. The specu- 
lum §, contained in a wooden frame, is placed in the 
brass case a, a, and is suspended by. the handle AA, so 
as to have a free “tae prep ov axis aa, which 
should along the surface o' speculum. The 
handle KA is joined to the cylinder C, whose axis: is 
coincident with the middle part of the axis aa of the 

um. The axis of the tail DF, joined: perpendi- 
cularly to the-hack of the speculum, is directed to the 
same point. This tail is made of a cylindrical brass 
wire, about the sixth part of aninch in diameter. The 
cylinder’C is put upon the wooden stand P, the upper 
part of which. is shewn tely in Fig, 2. The 
smooth iron cylinder e goes into a cavity in the copper 
cylinder C, sothat by the motion of the tail DE, the 
sition of the speculum may penennonairerent he 
wooden stand P is raised. and depr the three 
brass screws B, B, B, turned witha key, and moving in 
‘a plate of brass. 

The clock is represented at H, with an index which 
. revolves once in 24 hours. The plane of the clock is 
. inclined to the horizon, at-an angle equal to the co-la~ 

titude of the place. ». The copper pillar FG, which a 
ports. the. clock, consists of two parts, joined by 
screws d,d, between which, as in a sheath, is moved 
an iron plate, in the middle of which there is a slit 
through which..these screws pass. This plate is fixed 

21st March, ist March. 21st Feb. 11th Feb. 
2ist Sept. 11th Oct. 21st Oct. 1st Nov. 

, Parts, Parts. Parts. Parts. 
0 8 17 32 
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to the lower plate-of the ‘clock itself, so that it can be 
raised and depressed, and fastened at an 
screws d,d, ‘The same effect may also 
the screws I, I, I i ° 
L, og The paper 4’ c’ must be in the same 
straight line, and a verti ne passing through them 
must be perpendicular to the Ipalnenhalbatis Goma on 
the plane of the clock, such as,f‘g, hi. 

hen the plane of the clock is. inclined. at.an angle 
equal to the co-latitude of the place, the plane LLM 
must be brought into a horizontal position by the plum- 
met Q, the point of which is to coincide with a 
point 0, marked on the foot M. But if it were re- 
quired to use the instrument in another latitude, another 
point o would require to be. marked ; and it would be 
n to incline the plane LLM to the horizon. The 
axis of the wheel which moves the index has.a cylindri- 
cal perforation, but a little narrower below than above. 
The index, shewn separately at ON, in Fig. 3. is made 
of brass, and has a tail pg exactly filling the above 
mentioned perforation, into which it is thrust ti so 
as to stick'and be carried by the wheel. The 
tail pq has also a cylindrical hole, through which 

the small. brass wire /4, which remains in any 
—- into which it is put. At the end o of the in- 
ex there is a small cylinder n perforated cylindrically. 

The length of the index n n’ was six inches in s'Graves- 
ande’s machine. 

The iron tail ¢ (Fig. 4.) of the piece T goes into the 
cavity n; Fig. 3, as ewn in Fig. 1. and moves in it 

Hehiostate, 

Pate 
coxe. 

Fig. 3. 

Fig. 4, 

freely, though not loosely. The small pipe R, Fig. 5. pig, 5. 
through which the tail DE of the speculum may be mo~ 
ved freely, may be suspended at different heights be- 
tween the legs of the piece T (Fig. 4.) the screw 
rr going into the parts mm of the pipe. The pipe can 
then turn freely round mm_as.an axis. “yr 

In order to fix the machine, another part, called the 
oo must’ be, used. The cylinder and the specu- 

m: being removed from the stand P, the brass pillar 
VX (Fig. 6.) is stuck tight upon e, Fig, 2. The ruler 
YZ moves round a centre at X, so as to remain in any 
position in which it is placed. The arm XZ has a 

jar construction and a. certain » but the 
ength of XY is determined at pleasure. The end Xy 
of the ruler, which does not extend beyond y, is in« 
ee a Nei RO po - 
site side. y are joined at Z, and are together 
Sucbenimmmbaheone Seeenmeen 
ed ruler Xy. On —— is er 
vs, whose is equal to 72. parts. length of 
the index. arm XZ is equal to the length of the 
index, reckoning from the centre of motion at X tothe 
end Z, when:x coincides with v, where the divisions en 
vs commence: The line vs, which is unequally di- 
vided, serves to determine the length of the arm XZ 
for different times of the year, by bringing 2 to the di« 
vision oe to the given day when the ma- 
chine is u 

In order to mark the divisions, the arm is supposed 
to be divided into 1000 parts, hence vs will be 90 

The distances corresponding to different times 
of the year, are set down in the following table. 

Ist Feb, 21st Jan. 11th Jan. 2lst Dec. 
11th Nov, 2lst Noy. 1st Dec, . 2ist Dec. 

Parts, Parts, Parts, Parts. 

47 64 77 90 

4uU 

Fig, 6 
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given in the following Table. 
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On the opposite side of the ruler is drawn another line corresponding to vs, the 
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divisions for which are 

21st March. 11th April, 21st April. 1st May. 11th May, 21st May. Ist June. 21st June. 
21st Sept. 1st Sept. 2ist Aug. 11th Aug. Ist Aug. 21st July. 11th July, 2istJune. - 

Parts. Parts, Parts, Parts, Parts. Parts. Parts. \ Parts, *. 

0 11 22 36 51 66 79. 90 | , 

The instrument being thus constructed, is used in 
the following manner. Having adjusted the point x 
of the placer to the division for the day of the month, 
place XV upon the stand P, and put the ruler Y into 
the position and direction in which it is wished to fix 
the solar ray. The lines dc, ’c’ are placed in a meridian 
line drawn on the plane, and the point of the plummet 
Q is brought too. The index NO is then turned till 
the sun’s rays pass directly through the pipe R, which 
may be varied in its ‘position till this is effected. The 
brass wire J is then raised or depressed till the shadow 
of the end of it / passes through the middle of the pipe 
R. This part of the machine is then moved to the 
placer as formerly adjusted ; but the clock is moved and 
raised in such a manner that the end / of the brass 
wire / may coincide with the end Z of the ruler YZ. 
The sun’s rays, and the shadow of / passing through R, 
and the point of the plummet corresponding with 0 ; 
the pillar VX with its ruler is removed, ‘and the cylin- 
der C, carrying the speculum §S, is substituted in its 
place, without altering the position of the stand P. The 
piece T is taken ont of its place, that the tail DE of 
the speculum may be put through the pipe R; and when 
the piece T is replaced, the machine is then ready for 
use. The rays reflected from the speculum have the 
same position and direction as the ruler of the placer ; 
and while the tail of the speculum moves with the 
clock, whose index follows the sun, its situation is al- 
tered with respect to the sun, but the ray reflected from 
the centre of the speculum remains fixed. By substi- 
tuting the index K, Fig. 7. in place of NO, the ma- 
chine becomes a common clock. For a demonstration 
of the truth of the preceding construction, the reader is 
referred to s’Gravesande’s Physices Elementa Mathe- 
matica, tom. ii. p. 714. 
A very simple substitute for the heliostate, as pro- 

posed by Dr Thomas Young, is shewn in Fig. 8. A 
mirror C is fixed on the outside of a window facing the 
south, opposite the aperture D, through which it is 
required to transmit the solar rays. Another mirror is 
fixed by a joint to a rod AB, moveable about its axis, 
and parallel to the wxis of the earth. The mirror A 
being placed in a position required for the day, so that 
the light which it reflects is received at such an angle 
upon C, that it may be transmitted through the aper- 
ture. In order to keep the ray in this position, nothing 
more is necessary than to turn the axis BA round on its 
socket. See Young’s Nat. Phil. vol. i. p. 426,785. An- 
alogous contrivances by Peyra¥d will be found in the 
Phil. Magazine, vol. xxxvii. p. 183, &c: 
HELIOTROPIUM. See Mineratoey. 
HELIX. ‘See Concnotoey, vol. vii. p. 79, 
HELLESPONT. See Turkey. 
HELMINTHOLOGY, is a term in zoology, derived 

from sAyive, an earth-worm, and roves, a discourse, Un- 
der this head are included those animals which Lin- 
neus called vermes. For an account of the different 
orders of this class, see. ANIMALCULE, ConcnoLoey, 
Inrestina, Motiusca, Rapiara, and Zoornytes. 
HELOISE, See Aperarp, vol. i: 
HELSTON, a town of England in the county of'Corn- 

wall, is situated on the side of a hill, which slopes gently 
to the little river Cober, The town consists principally 

of four streets, which meet in a centre, and form. a cross, 
and a channel of water runs through each of them. 
The market-house and town-hall stand near the middle 
of the principal street. The church, which was erected 
in 1762 on an eminence to the north, has a pinnacled 
tower 90 feet high, which forms a conspicuous sea 
mark. There was formerly a priory and a strong 
castle at Helston. Some vestiges of the castle were 
seen in the time of Leland. The priory of the knights 
of St John of Jerusalem was at St John’s village, near 
the town. The remains of it were destroyed some 
years ago to make room fora Methodist meeting-house. 
The town is governed by a mayor, five aldermen, a 
recorder, and sworn freemen, amounting to 36. Hel- 
ston was one of the original stannary towns, but 
little tin is now stamped here. Vessels take in: their 
lading at a good harbour, a little below the town. Near 
Helston is a curious heap of stones, piled up in the 
form of a circle. It is called Earth Castle, and was for- 
merly used as a fortification. 
The population of the burgh and parish, in 1811, 

was, 

Number of inhabited houses. I Ey 1 Se 
Number of families . . . ... 531 
Ditto employed in agriculture . . . 119. 
Ditto in aa A and manufactures . + 166- 
Males . Biiacbinas busi noe otha als oe 
EIBRIES. Fin ae aus 8 then O4.4u. 8 | ae 

Total populationin 1811. . .. . 2297 
, Pies 

See the Beauties of England and Wales, vol. ii. p. 
455. 
HELVETIA. See Switzervanp. 
HELVETIUS, Craupre Aprian, a celebrated me- 

taphysician, of the modern school, was born at Paris in 
January 1715. His ancestors, originally of the Palati- 
nate, had been obliged, by their attachment to Protestant 
principles, to remove to Holland. His father, grand- 
father, and great grandfather belonged to the medical 
profession, and were all men of eminence. His grand~ 
father in particular obtained celebrity by the introduec- 
tion of ipecacuanha into the Materia Medica. M. Hel-« 
vetius, the father of the subject: of this article. was 
physician to the Queen of France, and held in great ho~ 
nour. at coprt, was’ well known through Europe as a 
man of talents, and highly esteemed by all who knew - 
him, for the probity of his character. gave his son 
an excellent education, by placing him very early under 
the care of an intelligent tutor, M. Lambert. The 
young Helvetius was remarkably docile, and rapidly 
imbibed the spirit of the different authors whom he 
read; and from his exquisite sensibility to praise, he 
rendered himself an early proficient in literature, dan- 
cing, fencing, and the various other accomplishments 
which produce admiration. At: college he became 
warmly attached to the philosophy of Locke. To trace 
all mental operations to sensation, appeared to him a 
happy explanation of these. complicated phenomena ; 
and he became animated with an ambitious desire to 
improve and extend the principles which he so much 
admired. At the age of twenty-three, he obtained the 
very lucrative situation of a farmer-general, He in-. 



HELVETIUS. 
dulged the habits of a man of pleasure, but not with- 
out maintaining a degree of masterly prudence, which 
enabled him to manage his fortune without incurring 
‘inconvenience, and to give efficiency to the feelings of 
a noble humanity, by dev: iad of his in- 
come to benevolent acts, He assiduously sought out 
and rewarded talent and merit, and always observed a 
delicacy of manner which avoided the slightest wound 
to the pride of the most fastidious of those whom he 
served. Intent on the improvement of his own powers, 
he cultivated the society of Fontenelle, discussed alon 
with him the doctrines of Locke and of Hobbes, an 
with his aid successfully cultivated the talent of expres- 
sing his ideas with perspicuity. He also became ac- 
“quainted with Montesquieu and Voltaire, and profited 
in a similar manner by his intercourse with each of 
these eminent scholars. The earliest literary labour of 
Helvetius, was his poem on Happiness, in the compo- 
“sition of which Voltaire gave him t encouragement, 
and inculeated on him sane y phe himself had 
felt to be important, icularly on the indispensible 
necessity of truth of br and, regularity of lan- 

In the office of farmer-general, Helvetius was the 
uniform advocate of humanity, and exerted his influence © 
to obviate the hardships to which individuals were so 
often liable, from oe meee employed to collect the 
wevenue.- Here he. to contend with men long in- 
ured to an unfeeling system of procedure. In many of 
his remonstrances with the other farmers-general, his 
perseverance was rewarded with success: but his em- 
ployment was on the whole accompanied with much 
disgust, and. was further rendered unpleasant by the 
time which it occupied, and which he was desirous of 
devoting to philosophical studies. He therefore re- 
‘signed its advantages, and with a sum of money 
which he had saved, he purchased. an, estate in the 
country, to which he retired. He married Mademoi- 
selle Ligniville, after an acquaintance of 12 months, 
formed at the house of Madame Graffigni, the au- 
thoress of the Peruvian Letters.. In compliance with 
the wishes of his father, he still passed a few months 
annually in the metropolis, attended court, and ac- 
cepted of the situation of Maitre d’ Hotel to the Queen. 
He took as inmates of his house two persons who 
had been his secretaries, chiefly from motives of be- 
nevolence. One of these, an unhappy cross-tempered 
and sarcastic character of the name of Bandot, presum- 
ing on his knowledge of Helvetius in his infancy, habi- 
tually treated him as a harsh schoolmaster treats a child. 
This circumstance is worthy of mention, for the light 
which the indulgence given to him throws on the cha- 
xacter of Helvetius. Bandot’s great delight was to dis- 
cuss with his master the whole conduct, talents, cha- 
acter, and works of the latter; and the discussions 
uniformly ended with satirical abuse. Helvetius, after 
xetiring with his wife on such occasions, sometimes 
isaid, ‘* is it possible that I am so deficient as this 
man nts me? I do not believe it, but I la- 
bour under these defects to a certain degree; and if 
I did not keep Bandot, I should have no one to point 
them out.” 
. Inhis rural retreat, he composed his work De Esprit, 
or “ An Essay on the Mind and its Faculties,’’ which 
was published in 1758. In this work, he developed 
with much eloquence, and followed to some bold con- 
clusions, the principles which he had imbibed from 
Locke, that al thought is a modification of physical sen- 
sation. He makes this the foundation ofa system of 
ublic and private morals. This work had a power- 

fu political effect. It was written under an im- 
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pression, that the numerous evils of society are the Helvetius. 

y protect. =v" 
them had 

offspring of corrupt institutions and 1 
ed prejudi pep pe soiree lla 
been concealed by the want of analytical views of hu- 
man nature and society. These fruits of his studies 
were presented to the world in a style and manner 
which were fitted to make a deep im ion. His 
mode of representing the subject was favourable to 
that rage for pleasure, and that tendency to licentious- 
ness in some points of morality which had long prevail- 
ed in France. The author, however, in ublishing it, 

ve a pledge of his sincerity, by risking all his honours, 
is property, and the whole peace of his life. His opi- 

nions were in some points wrong, and some of theit 
tendencies were injurious ; but we do not sce in his 
mode of stating them, marks of such haste or obsti- 
nacy as would have disinclined him to sacrifive any pas- 
sion which he found really hurtful, or from renouncing 
the eclat of a philosophical reformer, ‘if truth and con- 
sistency had been shown to lie on the opposite side. 
The points at issue between him and his adversaries 
were of equal importance to all, and the en of 
his writings can only be attributed to the love of power 
on the part of others, and a senseless dread of the con- 
sequences of free inquiry. ~ 

e was first attacked in some of the popular jour- 
nals, with criticisms which contained some truth and 
plausibility mingled with marks of the lowest supersti- 
tion and ignorance, and which were animated with the 
bitterest style of denunciation and invective. The 
doctors of the Sorbonne issued their censures against 
his heresies, which they enumerated in such concise 
propositions as the following: That physical sensibility 
note ae, our ideas; that pain and pleasure are the 
sources of thought and action ; that the desire of happi-~ 
ness is sufficient to conduct men to virtue; that mora- 
lity is, like physics, an experimental science ; that vices 
and virtues proceed from different modifications of the 
desire of happiness; that virtuous actions are those 
which are useful to the public; that it is by good laws 
that mankind are rendered virtuous ; and, the chief 
cause of all existing vice is the ignorance of legislators, 
who set the interests of individuals in opposition to that 
of the public. ; 

His first and most zealous enemies were the Jansen- 
ists, whose influence in the parliament of Paris procu- 
red from that body a condemnation of his work. Their 
rivals the Jesuits, who had been by Helvetius, 
ante with mee of whom he had cg a eye terms, 
made no public appearance against him ti upon 
by the general — and phere for the or: of 
their order. One of their number, a friend of Helve- 
tius, conceived the plan of procuring from him a re- 
tractation of his errors. To gratify this friend, Helve- 
tius subscribed a sort of apology, and afterwards ano- 
ther, which was ampler and more humiliating, with a 
view to save from persecution the public censor, who 
had suffered his work to pass the ordeal required by 
law. This, however, was not satisfactory: Helvetius 
was deprived of his situation at court; Tercier the 
public censor lost his office ; and the interference of the 
council was n to save both of them from further 
severities meditated by the Jansenists and the parlia- 
ment of Paris. 

The phi hical doctrines to which this author was 
attached, comprehend a subject too extensive to be dis- 
cussed in this article: (See Merapuysics.) But we 
find his opinions bated even by some liberal minds, 
along with those of some of his cotemporaries, as tend- 
ing to degrade human. nature, and destroy the dignity 
of moral truth. We do not apprehend, that such ten- 
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nature of matter and mind, subjects wholly unknown, 
and on which-no opinion can be said to exist. The 
practical evils complained of seem to-arise from a par- 
ticular mode of employing words, tending to discourage 
all elevated conceptions, and thus generate in some in- 
dividuals a degree of indignation, while its plausibility 
seduces others, and insensibly mars their love of moral 
order, An inordinate propensity to dwell on analytical 
views, sometimes withdraws the attention of the mind 
from the acknowledgment of magnificent objects, When 
the phenomena of mind are minutely dissected, and 
shown to consist of the same materials with others of a 
trivial nature, such as the puncture of a pin, or the ti- 
tillation of a feather, all the pleasure arising from the 
novel exercise of acuteness implied in the tracing of 
these general analogies is of short duration, and the. ut- 
most circumspection is afterwards necessary, to resist an 
exclusive lemicaicy to cherish detached sensibilities, and 
degenerate into a mean direction of sentiment and con 
duct. Persons thus influenced, consider all differences 
betwixt higher and meaner objects as depending on 
differences of arrangement, without duly acknowledg- 
ing the importance of that principle of arrangement 
which deserves their veneration much more than minor 
insulated objects. The error of not acknowledging the 
importance of differences, merely because we are plea~ 
sed with the generalization implied in the discernment 
of analogies, is also a radical fault in the use of the in- 
tellectual powers tending to the same moral confusion. 
It is not the mere pointing out of ‘such analogies that 
does harm, but the undue rank that is assigned to them. 
To say that virtuous and vicious actions are-equally ex- 
plicable on the principle of self-interest, has an apparent 
tendency to smooth over the difference between them. 
Our previous sense of their difference renders us averse 
to consider ther as possessing any thing in common. 
But if any person should think it worthy of mention, 
that these two sets of phenomena agree in possessing 
the essential quality of activity, re § are reducible to 
the varied motions of the human organs, no dangerous 
consequences could be apprehended, beeause such a po- 
sition never could make a prominent figure in a moral 
treatise, so as to distract the mind from distinctions of 
essential importance. 

Even a general test of morality is not ‘sufficient to 
obviate the noxious effects of magnifying such analogies. 
The annunciation of this summary doctrine, that public 
utility, or the promotion of the greatest sum of pleasure, 
is the ultimate end of virtue, is even productive of some 
disadvantage. Although it may have been tacitly ac- 
knowledged, those who are averse to innovation feel in 
it something different from what they have considered 
as a definition of virtue; while those who are dazzled 
with it as an important discovery, satisfy themselves 
with vague appeals to this general test, in cases which 
require more minute discrimination, or perhaps the spi- 
rit of morality evaporates amidst the interminable dis- 
putes which those who trust in the all-sufficiency of 
that principle maintain about its particular applications. 
Some launch into an ocean of the wildest confusion, and 
merely because they associate their actions with the ac- 
knowledgment of this generalizing principle, imagine 
that they are men of superior virtue. This mode of 
thinking has proved a frequent source of imprudence, 
unhappiness, and misanthropy. 

The works‘of Helvetius‘are probably less read now 
than formerly. “This may be ‘partly the effect of the 
influence of indiscriminate acrimonious censure ; and, 
although their merit is not of the highest order, it may 

HELVETIUS. 
Helvetius. dencies arose from any metaphysical opinions on the in a short time give way, among 

cxuilly Anidiacrtgninase admiration. It is therefore use- 
ful to be aware of some of their tendencies, which must, 
on consideration, be allowed to be injurious by men of 
all varieties of theoretic opinion. One of the most un-« 
tenable of the opinions of Helvetius was, that any difs 
ferences in the original endowments of men are of no ac« 
count in giving origin to the differences between mind 
and mind which appear on the great theatre of the 
world. 

The conflict which took place between the sentiments 
of this author and those of the age in which he lived, 
only afforded a specimen of a scene of hostility in moral 
literature, which was much more extensive; and, when 
we consider the spirit of mutual defiance in which both 
parties indulged, we cannot wonder at the antipathies 
which it created, and the dismal political dissensions 
which flowed from it as soon as the restraints imposed 
by existing institutions were withdrawn. 

The works of Helvetius were, through the influence 
of the French clergy, condemned by the Roman inqui- 
sition; but they were universally read and much ad~ 
mired in Italy and the whole of Europe. Even the 
dignitaries of the church, among whom was Cardinal 
Passionei, wrote complimentary letters to thank the au« 
thor for the fund of instruction and delight which he 
had afforded them. 

The tide of sentiment, however, was so 
adverse to him in France, that he found it prudent 
to leave that country for a time. He visited England, 
and was much pleased with some favourable features in 
the state of English society as contrasted with that of 
France, particularly the happiness and contentment of 
the lower orders, the prevalent warmth of parental af- 
fection, and he even construed the want of free associa- 
tion among adults to their exemption from ennui, and 
from all dependence on frivolous amusements. He also 
visited Prussia, where he was received with greet at- 
tention by the king, lodged in his palace, and freely ad- 
mitted into his familiar parties. 
When the storm raised against him in France had 

subsided, he returned home, and prosecuted his studies 
at his estate of Voré. He net himself in extend- 
ing the doctrines of his first work, in a “ Treatise on 
Man, his Faculties and Education ;” but had the pru- 
dence to give nothing more on the subject to the pub« 
lic. Being attacked with the gout in his stomach, he 
died in December 1771. ey 

The private character of Helvetius was distinguished 
by great humanity. He was a most indulgent landlord ; 
and Madame Helvetius and he concurred in the execu- 
tion of continual plans of beneficence. His lands being 
infested by poachers, he sometimes was provoked to 
punish them ; but the slightest appearance of suffering 
produced instant reconciliation, and awakened all his 
benignity. 

A this decease, his poem De Bonheur, on which 
he had long laboured, was given to the public. The 
object of this poem is to recommend literary improve- 
ment as the only source of true enjoyment. For this 
he has been blamed as restricting happiness to the pos- 
session of advantages which are confined to a small 
part of mankind. But, when we consider the life which 
he recommends as opposed to gross sensuality, vulga 
ambition, and the pursuit of wealth, we shall find his 
poem to contain much valuable truth. It is equally 
true that, if we withdraw our attention from these li- 
mited contrasts, and leave out of view the interests of 

persons who, in consequence of indulging in an inor« 
dinate passion for particular objects, have become the 

some readers, to an Helvetiu 
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ratio is $5, = 311 2-+.6f-+427m, or the minor Fiyrn, 
which see. : 

sesqui-alterate, or 1:14 ; that is, 4, = 358 4 7f 4 
Sim, orthemajor Firru, whi 
/HEMIPTERA. ‘See Enromotoey, vol. ix. p. 76. 

one degree of the scale, called also Hatr-tones, Haur- 
—<s Semrrones, by different writers, (see these 

icles,) all.of which single degrees of the scale, al- 
though of such different magnitudes that the largest of 

are more than three times as great as the smallest 
of them, are yet all regularly expressed by only one f, 
in our notation, viz. 

._ Hemirone of Aristoxenus, or ancient hemitone, is 
an interval whose ratio is 343 = 46 = 4 f+ 4m, or the 
Limma, which see. 
Hemirone artificial. of Holder, has the ratio i2, = 

45.270982 = +4 f--4m ; see the Semrrone of Feytou, &c. 
_ Hemurone chromatic of Holder and Tartini; its ra- 
tio is 34, 3624f+43m, or the SemiTone minor, 
which see. 
_ Hemirone elementary of Overend ; its ratio is }£, = 
59 &4-f+45m, the Semrrone major, which see. 

greater, of Euclid’s genus Diatonum molle, 
fsths of a 4th, = 76.27168552 ©4f+4+ 7m; its com- 
mon logarithm is .96251813,7912, = .1245114 in Eu- 
ler’s logs. (VIIT.) and 6.947433 in major comma logs.(c). 
Hemrtone greater, of Ptolemy’s genus Chromatic 

molle, has the ratio +4, = 60.047096 © + f+ 5m; its 
log. = .9700367,7662, = .09953567 x VIII, = 5.553855 
xc. 
Hemrrone was of Quintilian, has the ratio $$, = 

§3.53181>54£+-5m; see the Semrrone of Malcolm, &c. 
_ Hemrrone lesser, of Euclid’s genera Diatonum syn- 
tonum-or ‘intense, and his Diatonum molle and Toniz- 
um chroma, 3th of a 4th, = 50.80314496 >+4f+44m ; 
its logi=.9750122,5268,==.0830076 x VIII, =4.681622 
eo. 
Hemirone lesser, of Ptolemy’s 

tonicum, and his Chromatic molle, the ratio 33, = 
32.0529045 t f+ 3m; its log. = .9842057,3282, = 
05246742 % VIII, = 2.927559 xc. This is also the mi- 
nor hemitone of Arc 5 and in some experiments by 
Messrs Kirby and ick, on the sound of a pipe 
blown by a mixture of carbonic and hydrogen gases, 
and by atmospheric air, this interval resulted. See our 
article Sounds of the Gases. 

Hemironn’ major, of Archytas’s chromatic genus, 

¥1 Fifths; viz. on C, G, D, A, E, B, % F, and 
% C and on F, pBand VE, each equal to 

And ‘the wolf fifth xD jE ER QMaP es ‘ 

Make 7 octaves each, 35824+f453m, .....+. 

mera Diatonicum 

vrere 

09 

HEMITONES, in music, area class of intervals of | 

‘i 354,951 

HEWN 
has the ratio $44, = 71.947096 5446 m ; its log. = 
96464174474, = .1174576 x VIII, = 6.559858 x c. 
Hemrrone major of Aristides and F has the 

ratio +5, = 53.53181 24.f4 5m. See Semitone 
of Malcolm, &c. 

Hemrrone major of Boethius and others, has the ra- 
tio 3344, = 5824f+5m, or the Arorome. See that 
article. 

Hemrrone major of Euler, Holder, Liston, Smith, 
&c, ‘has the ratio +4, =572+4f+5m, or the Semitone 
major, which see. 

EMITONE major, of Eutosthenes’ chromatic genus, 
whose ratio is +%,= 47.729018=4f+4m. See the 
Semrrone of Feytou. 
Hemrrone major, of Ptolemy’s genus Chromatic¢ in- 

tensum, has'the ratio $4, = 76.897955 24-f+.7 m., See 
the Har-tone of Brougham. 
Hemrrone maxima of Webb, has the ratio 24, = 68 = 

4+-f+ 6m, or the Semirone maximum, which see. 
HeEmiTone maximum, or greatest, of Holder, has the 

ratio £5. See as above. 
Hemrrone medium of Holder, has the ratio 334, = 

47 =+4f+4+4m, or the Semirone medius, which see. 
Hemrrone minor of Archytas’ chromatic genus, has 

the ratio 32, = 82.05290454f43m. See EMITONE 
lesser of Ptolemy. 
Hemirone minor of Aristides, ba pe Quintilian, 

&c. has the ratio 13, = 50.46819 +f+44m. See Se- 
MITONE of Malcolm, &c. 
Hemitone minor of Boethius, Sauveur, &c. has the 

ratio 344, = 46 ©4f44m, or the Livma, which see. 
Hemitone minor, of Euclid’s genera Chromatic to- 

nizum, and {his Diatonum molle, } of T, whose ra- 
tio is 2 4/ 2:3, = 52.0039312 = - f 4 4m; its log. = 
.9744287,3877,= .084962 x VIII, = 4.74070 xc. It is 
also the Chromatic diesis of Hoyle. 

Hemrtone minor of Euler, Holder, Sauveur, &c. has 
the ratio $+, = 36 = + f+ 3m, the Semitone minor, 
which see. ~ 

Hemitone minor, of Eutosthenes’ chromatic genus, 
has the ratio 32, = 45.270982 £24f+44m. See Semi 
Tone of Feylou, &c. 

Hemitone minor, of Ptolemy’s genus Chromatic in« 
tensum, has the ratio 34, = 41.198802. = 4f-+ 3 m ; its 
log. = .9797966,1391, = .06711422 x VIII, = 3.744815 
xc. 

Hem1rone minimum of Holder, improperly so call- 
ed, because it belongs to the class of commas (wanting 
f,) rather than to that of semitones; its ratio is $34, 
32E43m, or $1.85820145 + f4+2m, the Semitone 
minimum of Overend, which see. 

Hemrrone Pythagorean, or ancient, has ‘the ratio- 
ith = 4624-f+4+4m, the Liwma, which see. 

EMITONE subminimis of Holder, has the neo Tt 
=25254f+42m, the Semrrone subminimis, 
see. 
HEMORRHAGE. See Surcery. r 
HEMP. See Acricutrtore, vol. i. chap. viii.sect. iv. 
HEN. See Orniruotoey. 
HENFLING’S 7% ment of the musical ‘scale. 

In the year 1711, M. Henfling communicated to the 
Parisian Academy a commensurate system of 50 equal 
intervals within the octave; of which parts, 29 make 
the fifth, which therefore, for imperfect instruments, 
will stand as fellows, viz. ‘ 

969= + 7f4$1m,= 39044716594 77f +4 341m- 
woe. = 879.598341E-4 Tf 30m 

. s. =4284.0000005 + Saf 971m 

Hemitone 

a 
‘Tempera- 

ment. 

— 
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HEP 
And whence all its other intervals may easily be cal- 

-by | in: Phil. . vol. Hoptumécie culated, by ‘help of the theorems, in: Phil. Mag. v 
xxxvi. p. 41, or the corollaries at p. 374; seealso p: 50. 
of the-same volume. Dr Robert Smith, in Prop. xvii. 
of his “* Harmonics,” has calculated the temperaments 
of this system, and shewn, that it approaches extremely 
near to his system of Equat Harmony in three octaves: 
See that article. 
HENGIST. See Encuanp, vol. viii. p. 589. 
HENLEY upon Tuames, a town of England, in the 

county of Oxford, is situated on the left bank of the 
river Thames, which is crossed by a fine bridge of five 
.arches, with a handsome ballustrade instead of a para- 

t. The keystones in the centre arch contain two 
Feeds of the Thames and Isis, which were sculptured 
by the Honourable Mrs Damer. The town consists 
of two principal streets, at right angles to each other, 
and some smaller ones. The street which extends 
from the bridge to the cross is not very long, but is 
spacious, and contains some good houses. The street 
which extends from the cross along the Oxford Road 
has a serpentine direction. ‘It is longer than the other, 
and contains many excellent houses. At the junction 
-of these streets is a simple stone ‘obelisk, pointing out 
the direction of the roads, and the distances from Lon- 
don. The church, which is a very ugly building, is 
situated near the bridge, on the west side of the street. 
It has a'‘tower with semi-octagonal buttresses at each 
angle, and embattled at the top. It is built of -flints 
and stones. The tower is said to have been built at 
the expence of Cardinal Wolsey. ‘The other esta- 
-blishments in Henley are a Royal Grammar School, 
founded by King James V. for educating 25 boys in 
the classics; a blue coat school, founded by Dame 
Elizabeth Perians, for educating and clothing 20 poor 
boys; a green coat school, and an alms house. Hen- 
ley carries.on a considerable trade with London b 
means of the Thames, in malt, flour, and beechwood. 
oe 80,000 quarters of flour are annually made 
ere, 
The following is the population of the town and pa- 

:rish in 1811. 

Number of inhabited houses 522 
Do. of families 543 
Do. employed-in agriculture . eer 93 
Do. in trade and manufactures .. 235 
Mee Se Sas Ve eet ete eae Uren 
MEMES 0 Se eo a one ae be a Re TUTE 

‘Total population in 1811. . . . S117 

HENRY I.—VIII. of England. See Enaanp. 
HENRY I.—IV. of France. See France. 
HENZUAN or HINZUAN. See Jonanna. 
HEPATIC. See Fucr and Licnen. 
HEPATITES. See Menicine. 
HEPTACHORD major, in music, an‘interval, whose 

ratio is 4, =555= 4 11f+4+48m, or the Major Sevenru, 
which see. 
Herracnorp minor, has the ratio $, =5195 4 10f-+4 

45m, or the Comma-redundant minor Seventh, which 
see. 
‘Hepracnorp minor of Galileo, has ‘the ratio os: 

= 508 +-10f-+4-44m, or the Minor Suventu, which see. 
weal See Borany, vol. iv. ‘p..74, 75, 

' HEPTAMERIS, or Errameris. In the new mu- 
sical notation of M. Sauveur, which he laid before the 
Academy of Sciences at Paris in 1701; he assumed, 
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HER | 
that the reciprocal logarithm of the octave may, with= 
out sensible error, be taken to be 1301;, ingiead of 
.3010299,9566 ; and which number of his being di- 
visible by 7, he called each of these seventh parts of 
the octave a Mering, (see that article), whose recip. 
log. =.043 ; and each of these 43d parts of the me- 
ride, or 301st part of the octave, he called'a Heptame- — 
ris. This interval is therefore =2.04057055= ; its 
common log. =.9989999,0035, which M. Sauveur as- 
sumed to be .9990000,0000, or 2.0403712=: it is equab 
00332226 x VIII, =.185374 x ¢: he again divided his 
heptameris into ten equal and called each of 
these'a DecamerIpE. See that article. Tie oe 
oper eh See Borany, vol. iv. p. 74, 76; . 

197. tv 
HEPTARCHY. See Enexann, vol. viii. p. 589. 
HERACLEA. | See Grerce, vol. x. p. 459.) 
HERACLIDES. | See Greece, vol. x. p. 463. 
HERALD. In the histories of the heroic ages, we 

find important functions ascribed to those officers whom 
the Greeks call xagvxec, and the Romans feciales. Their 
character is represented as sacred and inviolable ; and, 
in Homer, their common epithet is “ the divine”? Their 

ny 

‘ duties were not less numerous than important. They 
eens enter without difficulty into cities that were be- 
sieged, and mingle without danger among contending 
armies, They summoned the ‘chiefs rng. council ; 
they commanded silence, that the discourses of the — 
kings might be heard ; and presented to each of them 
the sceptre before he commenced his harangue. The 
herald was charged with the most delicate missions, 
and accompanied his prince on the most difficult occa 
sions. Agamemnon sent only Talthybius and Euryba- 
tes to’ bring Briseis from the tent of Achilles ; and when 
Priam went to: the body of his son, he took no one 
with him but his d. The herald was distingui 
ed by a long rod or sceptre, which he carried in his 
hand ; and from this circumstance it was, that the Ro- 
mans gave him the name of caduceator. Eckhel has 
pabhviael a beautiful medal of Crotona, from which we 
may judge of the dress of a xagvg, at a time much later 
than the age of Homer. He is arrayed in a long tunic 
like that of a priest, and holds in his hands a patera 
and a caduceus. The patera denotes a libation or offer- 
ing to the gods, a function with which the heralds were 
frequently a According to Eckhel, this herald 
isin the act of demanding peace, and the coin was 
most probably struck at the tirhe when the people of 
Crotona, humbled ‘by a severe defeat, were obliged to 
send envoys to beg of the Locrians. The atti« 
tude of stretching out the right hand seems to have 
been considered as consecrated to the use of heralds; 
and it is on this account, that, on the imperial medals, 
the emperor is commonly represented in the same po- 
sition when’ he announces peace and security to his 
eople. ; ; R: ; 
The cuse of heralds was very long preserved among 

the Greeks. There were heralds whose office it was to 
proclaim the laws-observed at the olympic games, the 
names of the combatants and the victors, and, in ge~ 
neral,-every thing which was commanded-by the judges 
of the games. The best account of the xngvg of the | 
Greeks, and the Frcrauis of the Romans, is to be found 
in the works of Grevius and Pitiscus; or, if ancient 
authors be preferred, in Homer throughout ; pag i, 
32; Cicero De Legibus, ii. 9; and Dionysius - 
carnass. lib. 2. iv Lit 

In the middle ages also, the heralds perform a part 
of considerable importance. The origin of their name 
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to be entirely uncertain, and it is difficult to 

which of the sixteen theories mentioned by Edmon- 
e is the most ridiculous. The date of their insti- 
n_ in the form of a college, in most of the Euro- 

ingdoms, is equally obscure. The first king of 
hom mention is made in the French chroni- 

Robert Dauphin, who was alive A.D. 1031. 
jecture seems by no means unlikely, that 

French borrowed the idea of a regular body of men 
with the care of armories, processions, and 

ceremonies, from the veterani of the empire. See Bert- 
vand Caprioli. under the word Minitia, as cited by 
Upton De Mili ari io, lib. i. cap. 8. In England 
it does not appear that any such officer as the herald 
was ever employed on missions by William the Con- 

, or either of his sons. Yet there can be no 
bt that the office was familiar to Robert Curthose 

' and Richard Ceeur de Lion, both of which princes 
- were.so renowned in the wars of the cross, and had so 
many opportunities of mingling with foreign kings, in 
whose countries the heralds were already openly pro- 
tected by the law. Very shortly, at all events, after 
this period, we find the heralds in full possession of 
all the privileges to which they ever attained, either 
in this island, or on the continent. They were allowed 

gg 
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lords ; they had power to reprove the faults of nobles, 
knights, and esquires ; and if these did not amend, to 
exclude them from all tournaments and martial exer- 

-  cises. It belonged to the heralds to atlvertise knights 
- and military commanders of the day of battle, to at- 

tend their sovereign’s great standard in their best orna- 
ments. They were, during the battle, to retire to an 
eminence, to witness what was done on either side, and 
a to the king or general those who behaved most 

iantly, and commit the same to writing. When 
the battle was over, it was their province to number 
the dead, to ransom the prisoners, to. summon cities, 
and, in case of composition, to march before the captain 
or governor, for security of his ae At justs and 
tournaments, it was the office of the heralds to carry. 
all challenges, to lay out the lists, and assign place to 
the combatants. Such*as. wrogged them, and refused 
to give full satisfaction, were declared guilty.of high- 
treason, and punished. accordingly. An instance of 
which occurred in Scotland, A. D, 1515, when the Lord 
Drummond was solemnly forfeited in parliament, Eo 
quod Leonem armorum regem pugno violasset cum.eum 
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de ineptiis suis admonet ; and it was upon that lord’s 
humble submission, and at the earnest intreaty of the “vy 
Lyon himself, that he was restored. 

The society of heralds in England, consists of four 
kings of arms, who are called Garter King at arms, 
Clarencieux, Norroy, and Bath, whereof the first and 
last derive their names from the two orders of knight. 
hood, to which owe their establishment ; and the 
other two are provincial kings of arms, Clarencieux hay« 
ing power over all the east, west, and south provinces, 
as far as the viver Trent ; and Norroy in like manner, 
over all parts of England north of the Trent; six he- 
ralds, viz. Somerset, Chester, Windsor, Richmond, Lan 
easter, and York ; four pursaivants, who may be con- 
sidered as the ee of heraldry, viz. Ron 
gon, Portcullis, Blue-mantle, Rouge-croix. All these 

ns, (kings, heralds, and pursuivants) are by the 
ing himself, or Earl Marshall, “ crowned with crowns, 

graced with colours, attired with coats, named by names 
of addition, and with other ceremonies created. 

In Scotland there is one king at arms, who derives 
his name of Lyon from the bearing of our kin Un- 
der him are six heralds distinguished by names, 
viz. Suawdon, Albany, Rosse, Rothesay, Marcimont, and 
Ilay ; and five pursuivants, viz. Unicorn, Carrick, Kin- 
tyre, Ormond, and Bute. Besides these, the t no- 
bility in England and Scotland had formerly heralds 
and pursuivants attached to their own service: as 
Blanche Lion, the herald to the Duke of Norfolk; Lion 
dor to the Dudleys ; Perey herald to the Earls of Nor 
thumberland, &c. Le Laboureur is of opinion, that 
counts and high barons, who are not princes, may have 
heralds and pursuivants ; and that knights bannerets. 
may have pursuivants only, unless they be invested 
with some Bi h dignity. as marshall or general of the 
army: (See Origine des Armotries, p. 121.) The king 
of arms in France, was always known by the name of 
Mont-joye St Denis. His heralds to a considerable 
number, derived their names from the different provin- 
ces of France ; and his pursuivants:were called. Plain. 
chemin, Voir disant, Haut-le-pied, La-verdure, Gaillard-~ 
bois, &e. 

See AEneas Sylvius De Officio Heraldorum. De 
l-Office des Rois d’ Armes, &c. par Mare de Vulson de 
la Colombiere, Paris, 1645 ; and particularly the Trai- 
tédu Roi René, which is there printed; Le Theatre. 
d’ Honneur, par André Favin ; and Edmonstone’s. Her« 
aldry, vol. is. 

HERALDRY. | 
1. Tue art of the herald, known also by the names of 
«the art of blazon,” “ the art armorial,” and “ the art 
noble,” consists, strictly speaking, in the knowledge of 
armories, and their due application, as: ensigns of ho- 
nour, and tokens of descent. The meaning of the term, 
however, is ofien extended, so as to include the know- 

of the ceremonial to be observed in all public as- 
semblies of those who bear arms; such as cavaleades, 
processions, and the like. - 

On the Origin of Armories. 

2. No subject has given rise to greater diversity of opi- 
nion a, antiquarians, than the origin of armorial 
ensigns. The writers of the 16th and 17th centuries, 

5 ‘ 

who still continue to be the chief authorities om this peratdry. 
subject, seem in general to have been infected with the —\— 
desire of adding new consideration to their favourite 
pursuit, by. maintaining that the art of blazon, so far 
from being the production of the middle ages, had been 
framed by the first masters of science among mankind, 
and practised in a manner little different from that of 
their own times, by the most polished nations of anti- 
uity. The disquisitions of several great French and 

Linglish heralds indeed, and particularly those of Father 
Menestrier, had gradually brought into contempt the 
dreams of their more enthusiastic ecessors ; and it 
appeared, that such fanciful opinions were wholly ex- 
ploded among men of sound understanding, till of late 
years some of the most ridiculous of them have been re+ 
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vived in all their original extent, and defended. with a 
show of learning more imposing than had ever before 
been called into their service, by a French writer of 
eminence, M. Court de Gebelin, in the 8th volume of 
his Monde Primitif. This ingenious author does not 
indeed, after the example of Mr Sylvanus Morgan, com- 
mence his treatise with a description of the armorial 
bearings of the first parents of our race. He does not 
affirm, that “‘ Abel quartered with his paternal escut- 
cheon, argent an apple vert, for his' mother Eve, who 
was an inheritrix ;’ nor mention: Joseph, as receiving 
« an honourable augmentation to his coat, in conse~ 
quence of his being invested with the family order of 
Pharaoh king of Egypt.’ But he is seduced, by his 
fondness for a very untenable theory, into absurdities 
scarcely less glaring than these, when he talks’ seriously 
of the word ingenuus, as equivalent to “ a person who 
has aright to armorial sas ;’ and refuses to per- 
eeive any difference between the personal or political 
emblems of the Greeks and Romans, and the systematic 
heraldry of the modern nations of Europe. 

3. Since, however, the subject has so lately been 
agitated by a writer of such learning and reputation, 
it may not be amiss to examine somewhat more at 
large into the merits of the case, by investigating not 
his opinion alone, but the more probable’ of all those 
theories which have been supported by the most emi- 
nent of the heraldic authors. According to many of 
these writers, the use of armorial bearings was the in- 
vention of the ancient Egyptians ; and in support of 
this opinion two passages from Diodorus Siculus are 
alleged; in the first of which it is said that « Anubis 
and Macedon, the sons of Osiris, were the first who car- 
ried in war marks of distinction, taken from certain ani« 
mals symbolic of their valour,” (Bib. Hist. lib. i.) ; and 
in the second, that “ the Egyptians, observing that their 
troops were liable'to be scattered in battle, invented cer- 
tain signs, by which they might be able to recognise each 
other. And that making use of the figures of animals 
for this purpose, such a veneration was by degrees 
conceived for these images, that the animals atustieds 
came to be considered as sacred and inviolable beings.” 
A second set of writers assert that this art took its 

rise among the Hebrews; and the Rabbins: of later 
times have been at pains to lend all their learning to 
the defence of this opinion, by blazoning; in the most 
scientific manner, the coats-of-arms of all the principal 
personages mentioned in holy writ.* The only pas- 
sage of Scripture which they seem to quote with con- 
fidence in support of their theory, is Numbers ii. 2. 
*¢ Every man of the children of Israel shall encamp by 
his own standard, with the ensign of his father’s house.” 
But the weakness of any argument derived from this 
text will be sufficiently manifest in the sequel. 

The third opinion is tuat of those who ascribe the 
first practice of heraldry to the ancient Greeks. And 
the defenders of this doctrine never fail to cite with 
great exultation those verses of the ETA EMI OHBAIS, 
in which /Eschylus describes the bucklers of the seven 
Captains of the assailing army. 

The fourth opinion is, that the practice: of using ar- 
morial bearings was never reduced to any regular sys- 
tem till Augustus instituted legionary marks of dis 
tinction, and caused these symbols to be engraved and 
painted: on the shields of his soldiers, 

HERALDRY. 
Fifthly, It is by no means:an unconimon theory, that 

Char! was the first patrom of the hera art, 
in as much as after regulating tlie dignities and offices 
of the imperial palace, and ishing the order of 
peers, he instituted certain marks of honourable dig. Cherle 

of his court ™S2s tinction, by which the 
might every where be recognised. It is true thatthe 
history of St Louis, by Joinville; speaks of armorial 
bearings conferred by Charlemagne’ on the Viscounts 
of Conserans, of the house of Comminges, and that 
the romances are full of thoseof Orlando, and the 
other heroes of that age: But it is fair to’ mention, 
that these authorities are equally conclusive respect. 
ing the coat-armour of: , and the knights) of 
the round table ; so that the: claims of Charl 
to the honour of this institution are: somewhat dus 
bious even by the admission of his most'strenuous ad~ 
mirers, 

A sixth party ascribe the origin of these insignia: to The crus 
the wars which the Franks carried om in the East sades, 
against the infidel possessors of the Holy Land ; and 
derive many arguments in support of their opinion 
from the ancient charters fer the foundation and en- 
dowment of monasteries. | 

Seventhly, The Italians are unanimous in’fixing the 
origin of the art in the times of the Emperor Frederic, Gibbeline 
when their country'was torn in pieces by the rival fac= 
tions of the Guelphs and Gibbelines. The Germans, % 
in the last:place, are equally zealous in pre ep eae so ’ 
to the days of Henry the Fowler; and think they have Henry ¢ 
sufficient evidence of the justice of their opinion, in the Fowler. 
accounts which have come down to us’ of the ancient 
tournaments of Germany. The truth is, that it wed 
no means an easy matter accurately to ascertain the 
gin, or trace the progress of things which derive their 
authority from:chance and the insensible influence of 
custom, rather than from reason and the positive insti- 
tutions of legislators. 

4, It is quite evident, that painted shields and mili- 
tary ensigns of some sort, are coeval with the art of war 
itself. Jews, Egyptians, Greeks, Romans, and Barba- 
rians, must all have made use of some tokens by which 
the warriors of the same nation might distinguish each 
other in battle: But there seems'to be little reason for 
doubting that these people were familiar with the use 
of simple devices alone, or fanciful figures, which were 
not intended either to distinguish one family from ano- 
ther, or to mark the nobility of those who bore’ them; 
So little, indeed, is their nature ascertained, that the 
same things have been taken indifferently for devices, for 
emblems, for hieroglyphics, for symbols, and for armorial 
bearings, as may easily be seen in the treatises of Pierius, 
of Minos, of Ruscelli, of Bargagli, of Vulson de la Co- 
lombiere, and of Father Caussin, who all contrive to 
twist the same facts into evident testimonies of the 
truth of the most inconsistent theories. The dove of 
the Assyrians is, according’to all the interpreters of the 
Scriptures, a figure of Semiramis. Yet this same dove 
is with Pierius a’ hieroglyphic, with Alciatus an em- 
blem, with Bargagli a device, with Caussin a symbol, 
and with M. de la Colombiere a coat of arms: —The’ers 
ror of all those who maintain the high antiquity of he+ 
raldic bearings seems to have arisen from the circum- 
stance, that a few instances have-been preserved by the 
poets and historians, in which these personal devices 

* To such a degree had these follies prevailed, that Father Menestrier complains very feelingly of the interruption whicli the medita- 
tions of pious pa must have received from the perpetual blazoning of the arms of St Gregory, St Augustine, &er on’ the 

* Comme si ’on ne pouyoit pas assez pieusement lire une priere dans ses heures sans voir le blazon du Saint pere que en 

4 ; 

prayer books. 
avoit fait usage le premier.” 

margin of 

(lec aia ge a te APS es 0 8 a 
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had, from some extraordinary causes, become hereditary 

’ and transmissible. © : hap yas 

_ §. Aventinus, descended from Hercules, carried a 
he: nydra on his buckler;/and one of the Corvini is mens 

' tioned by Silius Italicus as having the raven of his an- 
- cestors for his crest. In Ovid, “Egeus recognises his 

son Theseus by the marks of his family on the pommel 
‘of his sword. Hypolitus-carried, in the same manner, 
* marks of his rap Be re | surety - ny and 

ypsipilus bore as vice the ship. of the Argo« 
nauts.. See fineid, Ve : ; 

a  ——Victores ostentat equos satus Hercule pulcro 
*  Pulcher, Aventinus, clypeoque insigne paternum 
~ Centum angues, cinctamque gerit serpentibus Hydram, 

aa 2 Staats rd + 

_ See also Sil. Ital. 5... ; dab 

_ Corvinus phebmxa sedet cui casside fulva 
Ostentans ales proavite insignia pugna. 

Ovid Metam. 7. 

Cum pater in capulo gladii cognovit eburno 
Signa sui generis. 

_ Seneca in Hypolito. 
Regale parvis asperum signis ebur 
Capulo refulget gentis Actzre decus. 

e.: 

among the ancient writers, ty sms THs. weATHS 
«eres, was the well-known i of the Median 
and Persian ki (Xeno: 

cuirasses ; but they by no means prove that these figures 
were armorial of the 

we have cited, prove nothing more than that certain 
warriors adorned their shields, and the pommels of their 

aurum Celtas umbene ferebat. 
‘ ‘ Sil. It. 4 

Yet who would think of asserting that the Capitol, and 
Gauls weighing were the armorial bearings of 
Chryxus? Wiecace rasiataine this, must admit that 
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all the images and 
and shields, were armorial bearings in the same manner 
as these, and he will find not afew who bore the whole 
history of a-country, or a few dozens of the metamor- 
phoses, for their blason. It seems evident then, that all 
these authorities prove nothing concerning the origin of 
heraldic bearings, more than they do concerning thet of 
emblems or of devices ; because the signs of which they 
make mention do not appear either to have been fixed 
in their forms, or of any determined colour, or univers 
sally hereditary. The far greater part appear to be 
the mere fictions and ornaments of poetry ; such as the 
chimera on the casque of Turnus; Io changed into a 
cow ;.Argus who watched her ; and Inachus with his 
5 pics which a stream descended on his buckler, 

n. 7 

figures of ancient casques, cuirasses, Stes 

7. The pretended arms of the tribes of Israel are en- Rabbinical 
tirely the reveries of the Rabbins of the later times, who heraldry. 
have amused themselves with imagining these figures, 
on the authority of certain allegorical expressions of 
which Jacob made use, to prediet to his children the for- 
tunes of their descendants... They assign to the tribe 
of Judah a lion, because he said to one. of his sons, 
«* Judah is a lion’s whelp ;, from the prey my son thou 
art gone up,” &c. Gen, xlix: 9. And to that of Zabu- 
Jon an anchor, on account of this prophecy, “ Zabulon 
shall dwell at the haven of the sea.” Gen, xlix. 13. 
And as they have not been able to find any thing very 
appropriate for Ruben in the malediction of his father, 

ey blazon for him the mandrakes which he presented 
to his mother Leah. 

To say nothing of the evident absurdity of all this, 
the authors in w writings these bearings are men- 
tioned are very far from being consistent among them- 
selves. Some give to Dan an eagle, others a serpent, 
and some an eagle choking a serpent. Barnabas Mo- 
reno de Vargas, indeed, blazons ‘al the tribes of Israel 
in a manner different from what has been mentioned 
above ; as, ** Los de tribu de Ruben porque su padre 
lo comparo al aqua posieron. por armas unas ondas de 
aqua: Los de Zabulon pusieron una nave,” &c. Dis- 
curs. 18. De la Noblez. ‘ 

8. Neither does there appear any greater certainty Classical 
among the Greek writers. Ulysses, in Lycophron, car~ heraldry. 
ries a dolphin on his buckler, and is ccomndinely styled 
YAPivooneos; but Homer assigns to him the figure of 
the giant Typheus. Agamemnon, in the Iliad, carries 
the gorgon’s head, but, in Pausanias, the head of a ; 
lion; and elsewhere we find him described with one 
dragon.on his helmet and three on his shield. As for 
the celebrated shields of the seven chiefs against Thebes, 
it is rather amusing to find, that, after all the many ar- 
guments which have been founded on the accurate ac- 
count of them in /ischylus, that great poet does not 
coincide, in any one particular, with the equally minute 
and laborious description of Euripides. 

Even when the authors are perfeetly consistent, the 
utmost that can be made out of their report is, that 
these warriors bore certain emblems, which may per- 
haps have bad some mystical meaning ; but can ne- 
ver be proved to have been marks of noble birth, as 
our armorial bearings are, even though some of them 
may have trom father to son ; otherwise we must, 
believe, on the credit of Suetonius, that the Domitian 

* At levem clypeum sublatis cornibus Io 
Auro insignibat, jam setis obsita, jant bos 

r Argumentumgq. ingens, et custos virginis Argus 
ian Celataque amnem fundens pater Inachus urna. 
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Heraldry. family carried a beard or for their arms ; because the 
“—_—" historian, in order to mark that a red beard was a 

common feature in that family, says— Quod insigne 

mansit et in posteris ejus, et m pars rutila barba 
fuerunt.” (Sueton. in Nerone,c. 1.) And yet nothing 
ean be more certain, than that passages in ancient au- 

thors, of a complexion exactly similar to this, are the 

only authorities for half the armorial bearings of the 
Greeks and Romans. Because Seleucus had a mark on 

his thigh which resembled an anchor, he and all his de- 

seendants are said to have borne an anchor for their 

arms. It is wonderful that Augustus is not alleged to 

have blazoned on his shield the Ursa Major, since it is 
well known that he had on his back as many moles as 
there are stars in that constellation, and arranged in the 
same manner: (Sueton. in Aug.) The figures on the 
legionary shields of the time of Augustus were exactly 
of the same nature with those of the Greeks of the he- 
roic ages, or of the Egyptians, Anubis and Macedo. 

‘Fhe 8th the And, upon the whole, if we lay aside the dreams of 
when.” enthusiastic heralds, and scholars, equally enthusiastic, 

*"Y: who will not-condescend to. allow to the moderns the 
honour of inventing even the arts which they them- 
selves despise, we believe we shall find that to be the 
most rational theory which maintains, that armorial 
bearings were invented in the 10th century, perfected 
in the 11th, and have accordingly been for about seven 
hundred years only, in an of the world, the dis- 
tinguishing marks of families, and of noble birth. 

Its proofs 9. In many parts of Europe, there remain tombs of 
from tombs, princes, lords, and gentlemen of every degree, more 

ancient than the year 1000; and yet in no one of 
can the smallest trace of armorial bearings be discover- 
ed. The most indefatigable antiquaries have explored 
Italy, Germany, Flanders, and the various provinces 
of France and England, without the least success ; and 
have been obliged to confess, that neither im manu- 
scripts, nor upon the gateways, and vaults of castles, nor 
upon the altars of the most ancient cathedrals, have 
they been able to find any thing more early than the 
well known arms of Varmond, Count of Vasserburg, 
on his tomb in the church of St Emeran at Ratisbon. 
He is represented as lying on his back upon his tomb, 
with a lance in his left hand, and on his right his shield 
without ornaments—“ Coupé of argent and sable, and 
over all a lion, with this. epitaph on the border of it : 
« Anno D’ni MX. in die S. Leonis PP Dnus Varmun- 
dus nobilis comes de Vasserburghquihuic monasterio de- 
dit Hofmarchiam in Vogterrereut hic sepultus.” ‘There 
is even some reason for suspecting, that this tomb has 
been rebuilt by the religious of the abbey. All the 
tombs of the 7th, 8th, and 9th centuries, have simple 
inscriptions with the image of the deceased. The great- 
er part of those of the 10th and 11th centuries also are 
without arms ; and the practice of representing them 
on tombs does not appear to have universally prevailed 
till the 12th century. The first Pope who can be 
ved to have borne arms is Boniface VIII. of the house of 
Cajetano, whose escutcheon is in the church of St John 
Lateran, and in the vaults under St Peter’s at Rome. 
The bearings of all the Popes before him are now as- 
certained to have been the inventions of Ciaconius, An- 
,tonio Cicarello, and Gian Baptista Cavalieri. Coins 
before the year 1200 haveno arms. The seals of princes 
and kings before that time bear nothing more than their 
effigies, and those of bishops and chapters representa- 

Coins and 
seals, 

* Pausanias describes the shield of Agamemnon as bearing a lion’s head, with the motto, “80g mtv Qoees tors Cporave dD exavA vay,” 
A lion crowned is in like manner ascribed to Dicterick om the other heroes of the Sagi sa : SORECT EE 
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tions of the satehrpanints of their churches; as, for 
instance, those of the popes, which bear commonly on 
the one side the heads of St Peter and St Paul, and on 
the reverse the name of the pontiff. } 

10. If, before these times, the figures on bucklers had 
been hereditary and fixed in so many families, why hap- 
pens it that the sons of so many f carried 
the devices of their fathers, and the glorious marks of 
their illustrious achievements ? Whence comes it, that 
when notice is taken of Helenor being introduced in 
the 9th Aneid without any ensign on his shield, a suf= 
ficient answer is mp poset to be given, by saying, that 
young men, who had as yet done nothin, ties, 
carried. shields without ornament? Could they not 
then, as at present, carry their father’s bearings? The 
truth is, these marks were al or else 
common to, all the individuals of a military corps. 

Cuncta phalanx insigne Jovis, celataque gestat 
Tegmina, trifidis ardoribus ignes. 

‘aler. Argon. 6. 

And it was on account of this latter character that they 
received from the Greeks the appellation of detypcr 

It may however be alleged, (and M. Court de Gebe- op; 
lin has laid much stress,on the cireumstance,) that there refuted, 
are pay: cities, the armorial i of which are to pi 
be found on monuments of very high antiquity ; as, 
for instance, those of Rome, which we every day see 

resented on so many basso relievos, or those of 
Nismes, which are so common on the reverse of medals. 
To this it may be answered, that these cities have, with- 
in the last seven or eight hundred years, framed for 
themselves armorial ensigns out of their ancient de-« 
vices, and that, before that time, no examples can be 
found of these marks bei laced on eseutcheons. 
S. P. Q. R. was the device of the Romans ; but not, as in 
the present day, disposed secundum artem on a band 
saling down between two fillets. The crocodile at« 
tached to a palm-iree was the ensign of Egypt con- 
uered, which the people of Nismes put anciently on 
eir coins, with these words abridged, Col. Nem. ; and 

accordingly, the modern city blazons the same on its 
blic el ces. We by no means assert, that no king- 

oms or republics had fixed devices before the use of 
armorial ensigns: on the contrary, the eagle was a com- 
mon device of the Romans, and com part of their 
military standards ; but they had also the dragon, the 
minotaur, the wolf, and ated ‘ear and the 

e have in every ag the symbols of royalty ; 
eccrine tad Gog iy Ciera ua, aii Yhe! yaa? of 
birds, * : 

11. It is necessary to be at all times on our guard False 
ainst the monuments of , which are produ- ments.” 

ced by our old writers as of a date prior to the 12th 
century. They are in general the inventions of silly 
monks, who had little else to do but to gratify their 
own yanity, and that of their benefactors, by these 
harmless fictions, _Much. contempt, indeed, has been 
thrown on the whole study, by, the detection of the 
gross absurdities which they contain, and by nonemore 
than those of the celebrated Chronicle of the Tore 

ted 
Ely, long preserved in the college of the English 
nedictines at Douay. In this MS. we are 
with the history of some chiefs of King Harold’s army, 
who, after the defeat at Hastings, defended themselves 
for seven years in the isle of Ely. The conqueror, 



vailed, and 40 of his sol- 
who afforded an 

with great exactness on the in of 
spite of the zeal of Mathew Paris, 

and also of the illuminations, 
is such, that the authenticity of this record has long 

meee The arto 2 12. The art ofheraldry, in truth, like every thing else 
of nature or of art, did not all at once spring up to per~ 
fection. Its beginning long preceded its universal prac- 
tice, and its scientific arrangement. The ancient figures 
on shields, and military ensigns, were the first dawn- 
ings of the art. It may be said to have made its first 

a ce in the world at the times of the 

perfoctiat‘s che period inmmedintly following. hess i iod immediately followi ese 
military exercises. The name of Blazon which} has al- 

been given to amet the ti of Sp am 
, the metals, the princi vi- 

Fa Saude tn mantles, 
ire to prove the 

practice of the art took 

were announced by the sounding of the horn. The 
heralds, after having ascertained the nobility of those 
who offered themselves, blew the trumpet, in order’ to 
warn the marshals and their assistants, and then bla- 
zoned the arms of the aspirants; that is to say, that, 
after sounding the tye 2 they proclaimed with a 
loud voice the bearings of their shields. The Rimes du 
tournay de Chavency, (which took place in the year 
1285,) written by Jacques Bretex, furnish an example 
of this usage. 

Les trompeurs si trompoient 
Et les Bachelers amenoient 

'  D’armes si empapillonez 
. Que depuis I’heure que je fu nez 

Ne via mongré, tel mervoilles 
‘Un chevalier d’armes vermoilles 
A cing annets d’or in ecu. 
Vi devant tous qui sans ecu 
Vient a voir la premiere jouste 
Comment qu’il soit ne coi qu’il couste 
Si quier as autres qu’on luy doigne 

“as Lors 6i eerier Chardoigne 
v Et puis Vianne a ces heraux, 

Garcons glatir, huier ribaux 
Chevaux hannir—tambour sonnir, &c. 

* In all the descriptions of jousts which Olivier de 
Ja Marche gives us, and in all those of the old romances, 
it is always en: that “ les trem 
cornerent et furent faits les cris accoutumez.” In de- 

the “ Joustes de larbre d'or,” he says, * si 
_ tost que Mondit Sei Je Duc fut sur les rangs fut 

- opens M. le Prince oo neveu. 
: te d’Armignac, et apres fut querre 

par le geant et par le Nain; fut par le geant presente 
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aux dames et le Nain sonna sa trompe.” When the 
tournament was at an end, it was a common thing for 
the knights to hang up their arms and these horns in 
some ch ; and still remain (or at least did 
within a century) to the = altars in the 
~ ree of Wirts , Ratisbonne, Mayence, and Cos 

ogne, 

Charlemagne. 
When any combatant had once made his appearance 

at these tournaments, which seem to have been origi- 
nally held every three or four years in Germany, it was 
no longer for him to make any proof of his 
nobility, this having been already sufficiently recogni. 
sed, and blazoned ; that is to say, announced by sound 
Sonia heralds of the lists. The persons 
who attained this distinction commonly carried two 
trumpets by way of crest, in order to mark that they 
were gent y i and blazoned; and thus 
when the bearings of shields began to be more fixed 
than before, many families retained these crests of 
trum Helmets adorned in this manner are called 
by D ius and Simon Askolski Galea Hastiludiales, 

_ thatis, helmetsoftournament. (See Plate CCXCI. Fig. 1.) 
Many authors, indeed, explain these trumpet _— to 
be the trunks of elephants. But if there could remain 
any doubt on the subject, it would be removed by 
observing that those who still retain these crests, are 
the very families whose names occur in the ancient 
tournaments, as those of Bavaria, Saxony, Branden- 
burgb, Lutzelstein, Mecklenburgh, Swartzenberg, Die 
Lobl, Noppen, Talheim, Reakhshelany &e. 

To blazon, by a ual transition, came among 
the French, who —— borrowed it ‘aa oe - 
signify every sort of description. us es 
Foul oux, it his book on hunting, which new 
to Charles IX. makes in four lines what he calls the 
« Blason du lievre.” 

Lievre je suis de petite stature, &c. 

Favin uses it as synonymous with “ to praise,” 
439. “ Les estltaiak dibuae pour blasonner leur Pie 
&c.” But we elsewhere meet with it taken in malam 

, as in the Chronicle of Louis the first Duke of 
, where he is said, in conferring the order of the 

crown onhis knights, to have ordered them to honour the 
ladies, and not to it any one to ill of them— 
** blasonner et ire.” ‘The word has the same signi- 
fications among the i lato os ae 
farther glory itself; as in igo Mendez Sylva Pod- 
lacion, page ‘7. “ Sivra sobre de Blazon, aver pro- 
creado al memorable cavallero Quinonez.” Nothing 
can be more simple than the analogy by which all these 
‘meanings are derived from the primitive blasen. Nor is 
it at all to be wondered at, that the French should have 
borrowed this term of art from Germany, since it was 
in that country that the first ar tournaments were 
held by order of Henry the Fowler, who was either 
the original institutor, or at least the restorer of these 
and many other exercises for the young nobility of his 
empire. 

* It is proper to mention, that many are of opinion that the word blazon is of Oriental origin; and in the Arabie Dictionary of 
Gieuharis, we certainly find the word Bladson with two significations, Ist, ‘Gens, famille, maison ;” 2d, “ Insignia, armoiries, sym- 
Jes d’une ‘maison.”—But we cannot help looking on this as merely a casual coincidence, and imagine few will deny that the German 
root offers so very natural a derivation, that it is ridiculous to Jook farther, : 

1 

PLATE 
CCOXCL 

Fig. 1. 
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13, The form of the ancient escutcheons is a second ring or annulet is derived from the common reward. of 

proof of this origin of armorial ensigns; for they are the victorious cavalier. The bend and, the fess. from 
always represented as lying on the one side, and tied the scarfs which the combatants wore, and which were 
up by small strings, exactly as the shields of the joust- often the gift of their ladies, as we read in. the. roman~ 
ers were attached to the lists, or to the neighbouring ces, . The wreath and other ornaments of the helme 
houses, which they called “ faire fenestre.” They are are all connected with the same custom, The lady. 
so represented in the celebrated ‘ Tournay de la Gar- herself took care to adjust these parts of her knight's. 
thuse,” in the National Library at Paris. They are equipment, which were generally of her colour; and. 
also hollowed out on the right side for the reception of are accordingly known in the romances by the names. 
the Jance, as may be seen in all the old monuments of of « faveurs des dames,” “ atours de dame,” &c.._. 

ornam 

Int O01 

jousts, that the ladies might have an opportunity of see- ever, were first used in Germany, it must be confessed 
ing them. All these observations are verified by the that the French were the first. to reduce the method of 
curious treatise of René of Anjou, King of Sicily, which using them to.rules. Accordingly, the only other na- 

four days before the tournament, to make display of are frankly admitted by Spenerus to be altogether.con- 
your Seen on pain of not being received at the,said temptible. .. Sir Henry Speknad says PBineee ieo 
tournament ; and. your arms shall be thus. The.crest gentry of England had no coat-armour till the time of 

dies come, and the damsels, and the lords, knights, and have been considerably extensive before the 1 
esquires, who shall visit them in their order, from the the Crusades, there can be no doubt, that these cele- 
beginning to the end. And the judges who shall be brated expeditions must have been at once the means 
there shall lead the ladies three or four turns, to.see of rendering their use universal among. all the European 
them well, and to examine the crests; and the herald nations, and at the same time of making the figures 
shall set forth unto the ladies to whom this ensign per- mokxe fixed, and consequently the blazonry more scien- 
taineth, and to whom that; and if there be any one tific, Arms, it is probable, completed their itay 
which belongeth to any reviler of the ladies, the ladies character from the piety of children, which must have 
shall touch his crest, and on the morrow it shall be sent led them to adopt, with religious respect, any tempo- 
away, and he shall have no tilting at this tournament.’ 
Traité delaforme et manier des tournois a plaisance, 
&e.. Miroir, p. 56. 

rary devices borne by their fathers in these holy wars. 
The cross soon became the most common of all bearings, 
and its form was varied beyond every conception by the 

14.. The colours which enter into the composition of ingenuity of the heralds, : 
armorial bearings are, by many authors, said to be no _—«:16, The heraldi@ writers who approach most nearly 
other than those of the ancient games of the Roman to each other, in their opinions respecting the origin of 
circus, which passed into the tournaments of the Gothic armories in general, are yet much at variance concern- 
nations. The different factions of the hippodrome were ing the precise time of their introduction into England. 
distinguished by their colours of white, red,.blue, and It is need!ess to refute the statements of such writers 

een, To these Domitian added yellow ; and the on- as Stow, who can tell us gravely, that ‘“ Brute, after a 
y. remaining tincture, viz. black, might be easily intro- long and wery journey with his Trojans, passing thorow 
duced by those chevaliers who were in use to frequent France, building the citie of Toures, arrived in this isle, 
tournaments in habits of mourning on occasions bm the which was then called Albion, at a place called Tot- 
ticular distress. Thus King René of Anjou, after the ness, in Devonshire, bearing gules, iwolions gold: ram- 
unfortunate war of Naples, went to.the tournament of , pants a contrarie, also a bannar of Vert, a Diane of gold 
‘La gueule du Dragon,” in the year 1446, clothed in fichele crouned and entronised.” . Edmonstone is of opi 
complete suit of black armour, ‘ his shield sable, semee nion, that armories were probably first, used im .Eng- 
de larmes, and a black lance in his hand.” land by King Edward the Confessor, and afterwards , 3 

The partitions of the shield are in like manner sup- more plentifully practised by William the Norman. and ¢on imei 
posed to be deduced from the habits of tournaments, his nobles. den, however, is inclined to think th England, 
which were ry gare different colours, sometimes of yet later date with us, and says, ‘ that shortly afte 1 
the one side of the garment differing from the other, the Conquest, the estimation of arms began in. the ex- 
sometimes the top part from the bottom, &c, ; a relic of peditions of the Holy Land, when it was accounted an 
which custom may still be observed in the dresses of ma- especial honour, to retain those arms which had been 
ny provincial magistrates on the continent. From the displayed in the Holy Land in that holy service against 
barriers and lists, and their various s, are taken the. the professed enemies of Christianity, and that we, re- 
forms of the pale, the chevron, and the saltier. The . ceived at that time the hereditary use.of them ; but the 

3 



‘was not fully established until the reign of King 
Pa Ties for tein the instances of the last Earls of 
Chester, the two De Quinceys Earls of Winchester, 
‘and the two Laiceys Earls of Lincoln, the arms of the fa- 
ther still varied from those of the son.” Sir Henry Spel- 
man is of opinion, that arms are: of a yet more m 

th in England, and says, “ theres little reason to 
be confident in matters i and arms much be- 
yond: four hundred years,’”’*adding, ‘ that he has: his 
doubts as to their being entitled even to that antiquity. 

— ‘Wescio an ea pirorsis antiquitate.” The period of their 
introduction into Scotland, must of course have been 

. ‘Nearly the sameé-with that of their first practice in. Eng- 
3x , a | . ni ae, land; ") ; 
of 17, The custom being once fairly introduced, it is by 

‘no means difficult to see from what causes the great ya- 
riety of the figures of heraldry must have arisen. Great 
events, or illustrious actions ; the peculiarities. of local 
situation; the partialities for particular employments, 
offices, dignities, and therspirit of devetion; the nature 
of fiefs, and the vestiges of ancient devices, factions, pi 
a tournaments, must all have suggested to 
indivi the bearings which they adopted. Nothing, 
however, appears to have given occasion to more armo- 
rial ensigns, than the names. of persons or of families. 
Th every nation of Europe the effects of this practice 
are still abundantly apparent; yet we have no doubt the 
evidence would have been infinitely more. striking. but 
for the many changes, which have’ taken :place in the 
names of families since the fixing of their arms... Many 
authors, it is true, treat with ridicule arms of this sort ; 
but it is sufficient’ to observe, that Spelman, -Menes- 
trier, and Gebelin are ofa different opinion. The last in- 
deed expressly says, that he has no doubt the armes’par- 
Jantes are the most ancient of all.’ The original.bear- 
ers of these arms, it is probable, thought their names so 
illustrious; that they .could. adopt-mo better means of 
making themselves known than devices, which would 
suggest these names to the beholder... Accustomed as 
they were to shout their names in combat, and hear 
them proclaimed at the tournament, it was a very natu- 
ral thing to paint them on their surtouts, their shields, 
and the ca ms of their horses.. There are very few 
families, whose names retain any meaning, which have 
not framed to themselves arms:in some respect alluding 
to that signification. The instances of arms of this kind 
in our books of heraldry are:innumerable/ . The Bol- 
lens, in allusion to the first syllable of their name, carry 
argent a chevron gules:between $ bulls heads sable, os 
Adrian IV. (whose proper name was Nicolas:Break- 
speare,) bore gules a lance broken-argent» The illus- 

: _ trious, family of the Lamberts bear 3 lambs argent; 
"and the practice is eqially evident in: the bearings of 
“~~ the Lovets, the Bores, the Swineys; the Swintons, the 

Swallows, ithe Giifins; the, Metcalf, and the Starkeys ; 
of Bowes, Cockayne, Dove; Askew,:Arondel, Ravens- 
croft, Bulkley} Heron, Beeston, Bird, Horsey, Cheval, 
“Colt, Capraville; Quatremains, Borlase; Troutbee, and 
Godolphin. In France, the names of Ailly, »Mailly, 

fort; De la Tour, Dé Pontevez, De Porcelet, and. De 
Retel, are among the most distinguished of the king» 
dom.. | Nor are; their: bearings: a whit, more significant 
than those of the great Italian families of Colonna, Ur- 
sini, Frangipani, Anguillara, Sanctacruce, Spinola, Ci- 
cala, Barbarigo, Negroni, &c. or of the Spanish houses, 
of Luna, Solis, Zapata, Acuna, Quixada, Torres, and 
‘Cardona. - ‘ i 

There are several ways in which’arms may bear a 
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Crequy, Rubempré; Castelnau, Chabot, Gougeux, Haute- - 
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relation to names, 1st, By the simple cypher or initial 
letter of the name ; as is faiesie thrcmen od —— 
towns on ‘the continent, and of the families of Monte- 
negro in Spain, who bear an M ‘crowned, and Awens- 
berg in Germany, who bear an A, &¢. 2d, By the re- 
presentation of ms IE either natural or artificial, which 
express the sound of the name: as’ the ancient sove- 
reigns of Dauphiny and Auvergne bore a dolphin on 
their shield; the city of Lyons a lion; that of Berne a 
bear, &c. 3d, By things which have some likeness to the 
name ; as the Chevriers, who bear a cheveron; the 
Gouviers, who carry a wolf’s head, &c. 4th, By things 
which have some relation to the signification of the 
name; as Archer, who carries three arrows’; Falconer, 
falcons ; Diane, a crescent ; RippELL, ears of rye. The 
family of Law in Scotland have a cock in their arms, in 
allusion to the common method of expressing the cry 
of that bird among the Scotch, « Cocky-lgery-Law?” 
5th, There are arms which express the name by way of 
rebus ; as Richarmes,: three casques crested with crés- 
rome or; Gantelmi at Naples, a glove and:a helmet, 

(+ See i 

Many of these allusions are very far-fetched and ab- 
surd ; perhaps none more exquisitely so than that of 

‘ the Paravasini in the country of the Grisons, who bear 
a goose, because, says Menestrier, that bird has “some 
resemblance to a swan par avis Cycno.” It is worthy 
of remark, that long before the science of heraldry ex- 
isted, the ancients, in their marks and devices, affected 
this sort of resemblance of figutes to names. ‘Thus the 
reverse of a medal of L. Aquilius Florus bears a flower ; 
the Rhodians had a rose on their coins; and the Del- 
phians.a dolphin. On the medalsof| Voconius Vitulus 
we see a calf; on those of L. Thorius Balbus a bull; 
and a man’s foot on those of L. Turius Crassipes: 

18. To commemorate any events of a marvellous and From-re- 
unexpected nature, is another very common object of ar- ™arkable 
morial bearings. There is no’ point, however, connected *'*™*> 
with heraldie pursuits, in the investigation of which 
we must advance with greater caution than-here. The 
absurd vanity-of particular families bas’ been the foun- 
dation-of so many idle: inventions, that it is difficult to 
avoid classing with these matters of a very different 
nature. As an instance of the species of arms to which 
I now allude, it is sufficient to mention the three birds 
of Lorraine, which are said: to take their rise from the 
circumstance of Godfrey de Bouillon’s’ stringing three 
birds on one arrow.. Important discoveries and illus- 
trious actions have been in. all times celebrated in the 
same manner. Thus»after: Columbus had returned to 
Spain from the discovery of the new world, he was al- 
lowed by. Ferdinand and Isabella to bear under a 
chappé of the arms of Castille and. Leon, in a sea of 
Argent and. Azure five isles’ or with the motto; A 
Castilla y a Leone Mundo nuevo dio Colon ;” which 
bearings still remain with his descendants of the houses 
of Veragua and Xamayca. 

The Maid of Orleans, whem she took arms against 
the English, carried, on her banner a sword surmounts 
ed by a crown... This, with the addition»of a fleur-de- 
lys, the king of France afterwards, assigned»as arms to 
her brothers, who were ennobled, by letters: patent in 

the year 1429, and took.the name of du Lys. The 
house of Colonna, in Italy, have around their shield 
the 14 standards taken from the Turks in the famous 
battle of Lepanto._ by Marco Antonio Colonna, Gene- 

ral of the forces of the Pope. The Douglasses of Scot- 
land: bear a bloody heart crowned with a royal crown, 

in memory of the good Sir James Douglas, who died 
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Heraldry. on his way to the Holy Land, whither he was convey- 
“—_Y— ing the heart of King Robert the Bruce. A badge 

of the same species was assumed by the Earl of Surry, 

in the year 1515. “ A silver lion (the old cognisance 

of bis family) tearing in pieces a lion prostrate gules. 

«¢ If Scotland’s coat no mark of fame can lend, 
That Lion placed in our bright silver bend— 
Which as a trophy beautifies our shield 
Since Scottish blood discoloured Flodden-field, 
When the dark Cheviot our proud ensign bare, 
As a rich jewel in a lady's hair, &c.” 

Drayton. 

Nicolas Upton mentions an English gentleman who 
assumed Argent, three ox heads sable, “ pro eo quod 
ipse erat in bello Vernolii cum lancia per membra ge- 
nitalia totaliter transfixus, sic quod amplius generare 
non potuit.” (De Milit. Officio, p. 154.) * 

The influence of the spirit of faction has also given 
rise to innumerable bearin In Italy, during the 
contests of the Guelphs-and Gibelins, things came to 
such a pass that almost every family was obliged to 
adopt some method of expressing by their arms to 
which party they adhered. The Guelphs carried 
Coupé, the Gibelins party. The Guelphs bore the 
lily of Florence gules on argent; the Gibelins argent 
on gules, The fleur-de-lys-in-chief (after the Guelph 
party had embraced the cause of Charles of Anjou), 
became a Guelph mark,—and three stars in chief de- 
noted a Gibelin. In France, in like manner, when 
the kingdom was split inte two factions from the year 
1409 till 1449, those who espoused the cause of Or« 
leans and Berry, carried.a white bend, and were called 
** bendes,” while the adherents of the Duke of Bur- 
gundy were known by the cross of St Andrew. 

19. Offices of dignity are marked in the same way. 
Thus the great officers of the empire were all accustom- 
ed to bear the tokens of their dignity. The Counts of 
Oldenburgh, as architects of the empire, gules éwo 
fesses or, which are supposed to represent two beams. 
The house of Wirtemberg bore three stag-horns. That 
of Wernigerode a fish; and the Electors of Hanover 
the imperial crown, as archtreasurers of the empire. 

Vassalage, When any great family had once assumed a particular 
or bearing, it was very natural for their vassals to bear it, 

either in whole or in part, as a token of their depend- 
ence. Indeed the grants of feudal tenure were com- 
monly made with some such condition. Thus in Brit= 
tany almost every family bore Ermine in honour of 
the ancient sovereigns of that country; and a great 
many mascles, and billets, in token of their connec- 
tion with the houses of Rohan and Beau Manoir. In 
Cheshire sheaves of wheat are very common, and these 
were the bearing of the old Earls of Chester. A strik- 
ing instance of this custom is to be met with so late 
as the time of Edward III. in the case of the four es- 
ete of Lord Audley, who all adopted the bearing of 

at nobleman, with some little variation. (Vide Spel- 
man’s Aspilogia, p. 49.) And there is preserved in 
the notes on the same treatise, a charter, by which Sir 
Gervase de Clifton makes a similar grant of a helmet 
to his well-beloved friend Richard de Bevercotes, dated 
in the third year of Richard II. In Scotland many 

Faction, 

Offices, and 

Feudal te- 
ures, 
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old families bear stars in these parts of the 
where the Douglasses were most powerful. And a 
large ortion of the families of Renfrewshire bear 
dons" Eercagp: chequered, ie Siuislnik Of the’ Salad iat 
Stuart. 

The ancient signiory of the castle of T idge in 
Kent, belonged to the Clares, Earls of Gioacestie “eke 
bare for their arms or, three chevrons gules ; and there« 
fore the family of Hardress bare gules, a lion rampant 
ermine debruised by a chevron or, to denote that they 
held their manor of Hardress by knight’s service of 
the said castle of Tunbridge. 

20. Soon after arms had acquired the tation of 
being the avowed and established marks of gentility, 
they came to be looked upon as inheritances alienable. 
So that although no man could legally assume at his 

e coat-armour which had been granted 

And accordingly instances are not wanting of the pro- 
prietors of coat-armour conveying and assigning by 
formal grants, and that with a covenant of warrantry, 
the original paternal ensigns of their own family, as 
well as the coat-armour of other families which had 
descended to them by intermarriages, no- 
wise connected with them by blood, to the exclusion of 
their own heirs. Although no doubt could have been 
entertained as to the truth of these facts, yet the le« 
gality of such concessions having been often called in 
uestion, it is proper to state that the matter was 4 
iséussed in the court of the Earl Marshall of England, 

in the case which depended between Sir Thomas Cow- 
and Sir John de Norwich, and in that between 

fohn Lord Lovell and Thomas Lord Morley.+ 
Latterly, however, it has been invariably held as 

indispensible, that arms should be either given or autho- 
rised by the prince. The concession of arms by the 
sovereign may be in the common way, viz. wherein the 

al consent is given to the use of such and such arms, 
whether they have been formerly borne by the grantee 
or not, as it is expressed in the common words of let~ 
ters of nobility on the continent of Europe.“ In omni« 
bus et singulis honestis expeditionibus, et actibus tam 
serio quam jocis nobilium, militarium armi m mo- 
doin tourneamentis hastiludiis,” &c. ; or the concession 
may be of a particular kind, by which the sovereign 
permits his subject to assume some honourable aug- 
mentation, often part of his own: royal atchievement, 
in token of his peculiar favour. Thus the double tres- , op 
sure has been to several families in Scotland, as concession 
the Randolphs Earls of Murray, the Seatons of that 4 
ilk, &c.; and the lion, as to a ere = prec oe 
by wa’ paige: gor When Henry Duke runs- 
wick Gare to England to visit his ally Henry II. who Mi 
then bore five | or, King Henry gave two of f 
them to be carried by the Duke, which are still retain. | 
ed by his descendants, and are marshalled with other 
figures in the fourth quarter of his t Maje: i 
George III. Edmonstone gives at full length the deec 
by which Queen Elizabeth allowed the Duchess of 7 

* « Ob hujusmodo causas insignia concedi satis magno est mento scutum Coleonum gentilitium quod icone trium testium insignitur. 
Malti enim ex hic familia tres testes habuisse perhibentur, “Vide Aldrovandum de Meiories historia, Bauhinum de Hermaphroditis 
Kornmannum de Miraculis Viventium: Coleonum insignia ex vita Bartholomai Coleonis huc transtulimus. Deditum fuisse amoribus 
Auctor satis ingenue confitetur. Et fidem rei fecerit illud evangelicorum ministrorum decretum quod triorchi cuidam apud Germenes 
principi isi : 
T See Anstis’s Register of the Garter, vol. ii. p. 260. 

permisit concubinam Uxori superinducere de quo yideas Thuanum,” Note in Upton, fs 7. 
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Of the Shield, Surcoat, and Ensign. 
' 21, These are called by heralds the three principal 
signs of honour, in as much as arms have been common- 
ly on them. The shield gone ee deemed 
to enccan cox apc kw ce of the body, 
and an honourable badge was judged by all nations the 
most convenient tabula to contain marks of valour and 
honour, and therefore it is considered as the most pro- 

and. principal of all the heraldic signs of honour. 
istorians furnish us with various forms. of shields 

used by the ancients; but at the time when armorial 
yar were first instituted in the way already de- 

ri and came to be considered all over Europe as 
tessere gentililie, and hereditary marks of honour, 
shields, for the most part, were triangular, as may be 
seen, on the most antique monuments, seals, &c..;* ac- 
cordingly the shield so shaped is called by the French 
the ancien ecu. From eam a a lar form came the 
custom in ag ef of putting greater number of 
figures above, the below, as three, two, one. 
In subsequent times, a form of shield became more pre-~ 
valent, square, rounded, and pointed at the end: dame 
are most common in this island, and in France. The 

, Germans make most use of the shield. chancre, with 
bulgings and notches derived from their tournaments, 
The Italians have mostly the oval shield. See Plate 
€CXCL. Figs. 1, 2, 3, 4, 5, 6. 

The surcoat is a loose thin taffety gown, used former~ 
ly over armour, upon which the arms of the bearer 
were comm painted or embroidered, that they 
might be distinguished in. time of battle ; a memorable 
instance of the use of which we have preserved in the 
history of the Chevalier Bayard. These surcoats were 
much like those now worn by heralds. 

The third is the Ensian, under which general name 
are the varieties of Stanparp, Banner, 
Pennon, Gipson, and Gonranon. 

The gonfanon is a banner of the church, square, but 
having three labels, or fanons, and the bearer thereof is 
call ' the gonfaloniere. 

Arms, have also been ted. anci on the 
furniture of horses, as in the seals of Alexander II. of 
Scotland, Edward I, of d, the two De Qui 

1 Eee aenenen, » &e, See Plate CCXCI. 
ig. 2. 

. Women place their arms on a lozenge, (See Fig. 7.) 
which is a square figure with one of its angles upper- 
most; or on a fusil, which is a of the same na- 
ture, but longer than it is broad. The old writers, par- 

of is he more pleased wi 
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ticularly Sylvanus Morgan, in his Nobility native, or Heraldry. 
Adam's coat, are pleased to derive the common form of "Vv" 
the man’s escu from the spade of Adam, and of 
the woman’s lozenge from Eve's spindle; but, as Nis- 
bet observes, “ these mys are mere fancies.” Neither 

th the sentiments of Sylvester De 
Petro Sancto, who deriveth the from the cushion 
used in sewing, &c. pulvillum in quo exercent mulieres 
linearia opificia. 

Of the Blazoning of Arms. 
22, Blazon, or the art of blazoning of arms, consists in The tine- 

the knowledge of those colours, or metals, which are tures. 
used in the art of heraldry, and of the several lines of 
partition, ordinaries, and ges, whereof the coat is 
composed. 

Of Tinctures. 

23. The colours and metals thus used are most com~ 
monly blazoned by tinctures, which have their properand 
fixed terms taken from the French; which tongue has 
indeed, in consequence of the great excellence of the 
French heraldic writers, become, in some sort, the com- 
mon language of heraldry among all the nations of Eu- 
rope. ‘The terms of these tinctures are these: 

| Or, that is Yellow. 
v ys 8 a Le i . 

2) «Re ae Blue. 
Gules, ae ee ee Red. 

Bybde;s! Oe te Black. 
Vert, or Sinople,. . + . . Green. 
Purpur, . .. .. . + Purple. 

1. Or. This metal is allowed to be the most honour- prare 

able of all the tinctures. In Latin blazonry it is called, CCXCI. 
aureus color, aurum, weap the revi It is Fig. 8. 
known in engravin small points or ticks, Fig. 8. 

2. Argent. In eed argenteus color, albus, and ar- Fig. 9. 
ntum. To mark this colour in engraving, the field is 

fett blank. Fig. 9. 
3. Azure. This is derived from the oriental lazurd, Pig. 10, 

which signifies the heaven or its colour. Lie Latins 
say, ceruleus, cesium, glaucum, cyaneus. is repre- 
pe by horizontal nies. Fig. 10. 

4. Gules, evidently derived from the’ eastern gul, or Fig. 11. 
ghul, which signifies a rose, red, &c. In Latin, co/or 
ear et rubeus, uineus, oy re marked in 

ce by perpendicular lines. Fig. 11. 
5. Sable; comes also from the bok ek word which Fig. 12. 

expresses the same idea, zibe/, zebel, still retained in 
the French, as maitre zebeline, maitre noire; marked by 
cross hatches, perpendicular and horizontal. Fig. 12. 
- 6. Vert, the common French word for green. The Fig: 19. 
French themselves commonly use sinople, a term the 
origin of which has occasioned no small di A 
Some think it is derived from the city of Sinope, in 
Asia, as if the earth there were green ; others esteem it 
derived from the Greek ar oman, arms, This 
also. seems to us to be of Oriental origin, tsin, herb, ver- 
dure; béa, blade: the young blade of grass, which is 

een, Indeed, our own always of the most beautifi 
won: green expresses no other idea but that of growing. 
The Latin writers say, viridis or prasinus, It is es 
ed by diagonal lines from right to left. (Fig. 13.) 

7. Purpur, is marked by diagonal lines from left to 

® Spencer gives the Red-cross knight a shield of this form, Fairy Queen, 1, 6, 41, * And catching up in haste hig three-square shield,” 
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Heraldry. right. This colour is, by the best writers, little ap- 

roved. Spelman talks of it as of new introduction in 
fis time ; and in Scotland it is entirely unknown, ex- 

cept among the new gentry, as Nisbet says. (Fig. 14.) 

Besides these, the English heralds mention two other 

colours. Ist, Tenny, or orange ; known, in engraving, 

by diagonal hatches from right to left, and ¢ contra from 

left to right. 2d, Sanguine, or dusky red, marked by 

diagonal lines from right to left, and horizontal ones.) 

These two colours are, by the English writers, appro- 
priated to abatements of honour, and so are called disho- 
nourable stained colours. _ 
When any object is represented not in any of these 

heraldic colours, but as it is in nature, as, for instanee, 
grapes, peacocks, &c, it is then blazoned proper, 

Some fanciful heralds, particularly in England, give 
out a rule, that gentlemen’s arms alone should be bla- 
zoned in the manner above mentioned, those of noble- 

- men by precious stones, and those of sovereign princes 
by planets ; thus, : . 

PLATE 
CCXCI. 

. Fig, 14 

Precious Stones. 

-Topaz. 
» Pearl. 
Sapphire. 
Ruby. 
Emerald. 
_Diamend. 
Amethyst. 

Tinctures, 

Or. 
_ Argent. 
Blue. 
Red, 
Green. 
Sable, 
Purpur: 

. Planets, 

Sol. 
_ Luna. 
. Jupiter. 
Mars. 
Venus. 

 Satarn. 
‘Mercury, &ec. 

“But these niceties seem to be entirely of a piece with 
‘ the imaginations of another herald, who insisted on bla- 
zoning hy flowers ; as rose, jonquil, &c. or-with the ac- 
curate definitions of virtues, &c. signified by particular 
tinctures, at one period so much in vogue: as or, faith ; 
argent, innocency ; blue, loyalty, &c. . [tis Sufficient to 
observe, that not only is all blazoning of arms of. diffe- 
rent degrees in different manners unknown to the he- 
ralds of France, Italy, and. Germany ; but that the 
practice would tend to confound colours with charges, 
and the things borne with the colours. Moreover, it 
would render useless the great rule of not putting ¢o- 
lour on colour,,or metal on metal ;* for this could not 
hold, were metals and colours no longer employed or 
named in certain armories, 

» Of Furs. 

23, The use of furs in armories is in all likelihood 
derived from the habits.and, garments of military men 

_ and:civil magistrates, according to the opinion of Sylves- 
ter De Petro Sancto, Nisbet, and others, though a diffe- 
rent account of the matter is given by Sir George Mac- 
Kenzie... The antiquity of their use is proved by the 
cireumstance,'that when Innocent III. commanded Con. 
rad Bishop of Wurtzburgh, by way of penance, to 
and fight against the Saracens, he particularly forbade 
him to appear in ermine, vair, or any colour employed 
in tournaments, 

These furs, Ermine and Varr, are the principal furs 
employed in the heraldry of any country, and the only 
ones known in France or Scotland., Ermine is suppo= 

Ermine. Vair. 

'The furs. 

Ermine. 

* The rule alluded to is thus traced to its origi c gin by Feron, in 
Adam. “ Telle couleur de rouge est attribuée a notre bon pere Ad 
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sed to take itsname from an animal of the same name, 
the skin of which has long been considered as a royal 
and noble ornament. In Great Britain, the ‘different 
degrees of nobility are distinguished by the number 
of rows of ermine with which the mantle of the peer 
is trimmed; and Menestrier informs: us, that at the 
coronation of Henry Il: of France, for want of true er- 
mines to'line his robes, use was ‘made of cloth of silver 
spotted with patches of black velvet. This fur‘is re- 
presented in blazoning, by a white field powdered with: 
black spots, which spots have the point upward tipped 
with three ticks’ of bi cele. 15.) ° Contre-ermine is 
that in which the field is sable, and the spots argent. d 
(Fig. 16.) «As for the English furs,» erminois field or Fig:16. 
spots sable; pean: field sable. or ;.and. erminites # 
field. argent; spots sable, witha single. hair gules at each 
side-of the spot, these are unknown in any other coun- 
try: b¢ - - t t 3 —_ - “ : 

PuaTEe 
CcxCcL @ 
Fig.1& 

ine and its kinds have two tinctures. The spots 
are in place of figures; and it may therefore form a 
complete armory of itself, as is the case with the arms of 
the Duchy of Burgundy. ’ But ermine may also form a 
field: \whereon; every - , either of metal or cos: 
lour, may’ be: placed ; or! it may form itself the char=) 
ges, “ary be »placed without impropriety’ upon any’ 
shie i / wun i ; i ¢ : 

The spots of ermine are of an indefinite number, ir- 
regularly disposed on the shield: but any certain num- 
ber of these under ten may be borne after the position of 
any of the heraldic charges.» In this case, they are not. 
to be blazoned ermine. ‘The spots being in truth char~) 
ges, are called ‘by us ermine spots; by the French mu- 
shetours ; andin the blazon their number and disposi- 
tion must be expressed. The Latins call them macule 
muris armenie. 

‘Vair is the other principal fur in heraldry. From yair. 
what its:mame is derived seems perfectly uncertain. 
The‘ Latins .certainly blazon it, «‘ Arma variata,” &c. 
Its pieces are always argent and azure, disposed in the 
manner of rows of little figures, resembling shields or 
bells, so placed that the point of the bells in the second 
row is between the base of those of the first. (See 
Fig. 17.) The grand-vair of the French is that where-~ Fig. 17. 
in the rows of these figures are only three in number. 
In menu vair the rows are above four, and this is the 
common vair of our heraldry. For countre vair, see 
Fig. 18.0 Riek Fig, 18. 

The species phe oa in Fig. 19. which con- pig. 19. 
sists of pieces alternately _ of azure and argent 
resembling cups, goblets, &c. is variously named meirre, 
vairy cuppy, vairy tassy,.or potent contre potent azure et 
argent. Potent is derived See potence,a gallows, the top 
of which these figures are supposed te resemble. These 
furs may all be used in the manner as the er- 
mines. : L Dis JR Sate Ge Sih SR, ce 

Of the Points of the Shield.’ 

24. For the convenience of blazoning, the different 
ei of the shield have received particular names, ta- 
en from the parts of the human body; of these a 

scheme is given in Fig. 20. ABC represents the high- Fig 2@ 

that part of his work wherein he treats of the armorial bearings of 
; . am, qui porta r armes de gueulles seullement auquel commen- 

sa noblesse, et qui en langue ebraique signifie rouge. Aussi fut if Pi desuniie champ detecneaniae Les me wa armes il ne 
porta longuement transgressantlecommandement de Dieu; et lors furent chargées d’une pomme de sable demonstrant le vilain pe- 
ehé par lui commis contre le puissance divine en trangressant son commandement. Qui est le motif que nos predecesseurs ont tenu pour 
emaxime ceste reigle generale, que armoiries sont faulses ou coulew domine autre couleur, qui & este observée jusques a present.” 

Vide Not. in Uptonum, p. 39. 

a 
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est part of the shield, which the French called chef, and 
we the chief. D is called the collar, or honour point, be- 
cause badges of honour are worn on the breast, as those 
of the garter, thistle, &c. E is called the coeur point, as 
also the Gite or Cae point. Pals the nombril, or seed 

e French, flanque points, e 
Taplisty Uae Save pointe I, the base point. ry! the 
dexter chief point, or canton. B, the middle chief point. 
C, the sinister chief point. G, the right,base point, H, 
the sinister base point. 

When arms are blazoned without relation to, or ex- 
pression of, the point wherein the figures are placed, 
they are then supposed to occupy the centre of the 
shield. rye re eyes cheb bgce bey aah pee 
to be in chief. en ranged so as to reach from the 
dexter chi A pai sinister base point, to be in 
bend ; from sinister base olbt $0. the ‘dextes chief 
point, in bend sinister; when placed between the base 
points, they are said to be in base or in point. 

i Of the Lines of Pariition. 
thelines. 94, The field or surface of the escutcheon is divided 

. 
“into parts by various lines. 

11. Battled, embattled, or crenellé. 
12. Battled, embattled. 
13. Nebule. 
14. Potent. 
15. Indented. 
16. Dancetté. 
17. Patte, or dovetailed. 
18. Urdé. , 
19. Rayed, radiant, rayonné, or rayonated. 
20. Raguly. 

It must be observed, that indented and dancetté are 
lines of the same form, differing, however, in the size 
and number of the cuts or indents ; those of the former 
being more numerous and smaller than those of the lat- 
ter. For example, a Fess dancetté should be composed 
of three indentations and no more, whereas the Fess 
indented may have double that number. These lines are 
all engraved in Plate CCXCI. from Fig. 21—Fig. 40. 
When a shield is by a horizontal line divided into 

two equal parts, it is said to be coupe, or parted per fess. 
See Fig. 41. 
When a shield is by a dicular line divided in« 

to two equal parts, it is said to be party, or party per 
ale. See Fig. 42. 
When a shield is divided into two equal s bya 

i line drawn from the dexter point chief to the 
sinister point base, it is said to be tranché, or party per 
bend dexter. See Fig. 43, 
When it is so divided by a diagonal line from the si- 

nister point chief to the dexter point base, it is said to 
be taille, au party ger bead sinister. See Fig. 44. 

When the partition line is straight, as in Fig.21. above 
mentioned, it has then no additional denomination in 
the blazon. But if it has any of the other twenty forms, 
then the term of that form must be added in the bla- 
zon, and is of frequent use for the distinction of cadets. 
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When the first two lines, parted per pale, and parted Uersldey. 

per fess, ibe French coupé and perti,) meet in a field, 
they divide it into two or quarters, which —— 
are of different tinctures, t as the fourth, and the “~ 
second asthe third. Thus we say quarterly gules and 
argent; the French ecartile de gueules et d'argent; Ge- 
rard Leigh and his followers, parted per cross. See Fig. Pig. +5 
45, 
When tranché and taillé meet in a field, they divide 

it into four areas, which is blazoned parted per saltier 
argent and azure. The French would say d'ergent 

ue d'azure, or L’ecartile en sautoir. See Fig. 46. Fig. 46. 
hen coupé, tranché, and taillé meet in a fiel.l they 

make six triangular areas-blazoned girony of siz. See 
Fig. 47. Fig. 47, 

hen the whole four lines, coupé, party, tranché, 
and taillé, meet in one field, they divide it into eight 
conal parts blazoned girony of eight. 
When two half diagonal lines rising from the dexter 

and sinister points base meet in the collar points, it is 
party per chevron. See te 48. ig. 

hen a shield is divided into three equal parts, it is 
said to be tierce. See Fig. 49. 

If by perpendicular lines, 

If by horizontal lines, . 

If by diagonal lines from 
Golem, ectco. ee 

PR 3 4 diagonal lines from left ter, or tierce en bar. 
i a eh en! mee) 
es ee are those by which the shield is 

divided into unequal parts, as coupé-my-partée, and par- 
ty-~my-coupée. See Figs 53. and 54. fos te 

Of the Figures of Heraldry. 

25. These are either liar to heraldry, and derive 
their names from it, and therefore called ordinaries; or 
they are things natural or artificial used in armories, 
but retaining their own proper names ; these are char- 
ges, properly so called. 

I. Of Ordinaries. 

All ordinaries are composed of some one or other of Of Ordina- 
the above-mentioned lines, and are in number 19, ac~ ries. 
cording to the English heralds, viz. 

1. The Cuter, which is formed by one line only Prater 
drawn horizontally across the face of the shield, soas to ccxet. 
aeeiee the third part of the escutcheon from the rest. F's: 1+ 

ig. 1. 
2. The Pars, which is composed of two lines 

drawn perpendicular from the chief to the base of the 
escutcheon, and should contain one third part of the 
breadth of the shield. See Fig. 2. 

N. B. The pale admits of two subdivisions, or dimi- 
nutions as to its breadth. The half of the pale is called 
a pallet ; and the half of the is called an endorse 
or verget. According to the strict rules of heraldry, 
neither endorse nor pallet can be charged. 

8. The Benn, which is formed by two equidistant pig, o. 
lines drawn diagonally from the dexter chief to the si- 
nister base of the scutcheon, according to a rule laid 
down by Leigh, Holme, Guillim, &c. should, if char- 
ged, be in breadth one-third; if not charged, one-fifth 
of the shield. Others make no such distinction, but 
tell us, that the bend always the third part 
of the escutcheon from the right chief angle to the left 
base angle. 

Fig. 49. 
tierce per fess. See 
Fig. 50. 

tierce per bend dex- 
ter. See Fig. 51. Fig. 51, 

lierce per bend sinis~ 

Fig, 50. 
right 

Fig. 52. 

Figs. 52, 
54. 

Pig. 2. 

4¥ 
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When there are more than one dend in a coat, the 

"are called bendlets; but when the field is equally di- 

PLATE 
ccxcll, 
Fig. 3. 

Fig. 5. 

| 
ae a 

Fig. 8. 

vided by 4, 5, 6, 8, or 10 lines, or any even number 
bendways, then it is termed bendy of so many pieces. 

The dend, or, as it may be called for distinction sake, . 
the bend dexter, has more subdivisions or diminutives 
than any of the other ordinaries: lst, The bendlet, 
which should contain one-sixth of the shield; 2dly, A 
garter; 3dly, A cotlise; Athly, A ribbon, none of which 
can be with propriety charged. See Fig. 3. 

4. The bend sinister, which passes diagonally from 
the sinister chief point to the dexter point in base, has 
not the same diminutives as those of the bend deater ; 
but, according to some heraldic writers, is subdivided 
into a scarp or scarf, which has just half the breadth 
of the Jend sinister, and a batlon or fissure containing 
half the breadth of the scarf. See Fig. 4. 

Many, however, will by no means admit of the bat- 
ton being said to be a diminutive of the bend sinister, or 
any part of any of the ordinaries. According to man 
years practice, the batton does not touch the extremi- 
ties of the shield, nor the extremities of the quarter 
where the paternal arms are placed, as all the ordina- 
ries do, but is, on the contrary, couped or cut short, 
and so borne as a mark of illegitimacy, (as may be seen 
in the arms of the Dukes of St Albans, Gratton, and 
Buccleuch, all descended from bastards of King Charles 
the Second,) and not as an ordinary or charge, or any 
part of the coat. For although some instances are to 
be met with of ancient arms, where the ba/ton sinister 
is passed from the sinister chief to the dexter base over 
all, and others where it passes from corner to corner 
over the paternal arms, and not over the other quarter- 
ings; yet in every one of these it is used as a mark of 
illegitimacy, and not as either an ordinary or a charge. 
This mark or batton may, in the arms of royal bastards, 
be of metal orfur, or both; but, in the escutcheons of 
those of the humbler sort, of colours only. When both 
a bend dexter and a bend sinister occur in the same coat, 
that is first mentioned which lies nearest the shield ; 
thus argent, a bend azure surmounted by a bend sini- 
ster. 

5. The Fass is formed by two lines drawn horizon- 
tally across the shield, and is understood to comprehend 
in breadth the third part of the shield, though less room 
is often assigned to it. This ordinary cannot be di- 
vided or diminished like the bend, but may be voided, 
a form to which all the ordinaries are liable. Voided is 
said of an ordinary when its middle is cut away, so that 
no more of it remains visible than the two outside lines ; 
as azure, a fess voided argent, by the name of Bleckall. 

6. The Bar is formed by two equidistant lines drawn 
horizontally across the middle or centre of the escut- 
cheon, after the manner of the fess, but containing-one- 
fifth part only of the field) The bar hath two diminu- 
tives, viz. a closet, which is in breadth one-half, and 
a barrulet, which is in breadth one-fourth of the bar. 
When the field is divided into 4 6, 8, 10, or 12 equal 
parts, it is then blazoned barry ; and when the dimi- 
nutives of the bar are placed in pairs on the shield, they 
are called bars gemelles, from the Latin, gemelli, twins. 

7. The Escurcuron itself is deemed an ordinary, 
and-is composed of three lines. It may be carried 
singly, or with others, as in the coat of Hay, argent, 
three escutcheons, gules, See Fig. 7. 

N. B. Inescutcheon signifies the same thing. 
8. The Borper hath, by several writers, been refu- 

sed admittance into the number of ordinaries ; they al- 
leging, that it is not a principal figure, but a difference 
only. Nisbet, however, very properly observes, that 
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. this is quite unjust, inasmuch as many coats consist of Heraldr 
Ss 

coats 
n the dorder alone. In blazon, borders other, 

always give way to the chief, the , and the can-« 
ton: so that, in coats charged with one of these ordi«. 
naries, the border goes round the field until it touches 

colours, and divided into squares, it is called a border 
compeny or compony ; if it hath two rows of squares, it 
is called counter compony ; if three, it is called cheque. 
A border purflewed is shaped exactly like vair : when 

it is.of one row, it is purflewed; when it is of 
two rows, it is counter ed; when of three, vair. 
The border enaleron is a x charged with birds; 
the border entoiré is charged with besants; the border 
verdoye is charged with vegetables ; the border enurney 
with lions, &c. But these terms ought all to be dis- 
carded as useless, 

9. The Orte is an inner border of the same sha 

all sides, so that it appears like an escutcheon voided, 
The edges of the or ay bs ingrailed, indented, in. 
vecked, &c. When any ings, as martlets, mascles, 
&c. are placed round an escutcheon on a field, they are 
said to be in orle; and it is needless to mention the 
number of them, for figures so placed are always sup« 
posed to be eight in number. See Fig. 9. 

The Tressure is a diminutive of the orle, formed by 
a small line or trace passing along the field, and en« 
compassing the inner part of the escutcheon in the same 
form as that of the shield. In some coats, the tressure 
is formed of two lines or traces, y counter-flory, as 
in the arms of Scotland. Indeed, unless it be of this 
sort, it may as well be called an orle as a tressure, as 
Edmonstone has well observed. 

10. “ The Frasque consists of an arched line drawn Fig. 10. 
somewhat distant from the corner of the chief, and 
swelling by degrees till you come towards the centre of 
the escutcheon, and then decreasing again with a like 
descent unto the sinister point base.’’ See Fig. 10. 

« The Franca is formed of an arched line, taking 
its beginning from the corner of the chief, and from 
thence compassing orderly with a swelling embossment, 
until it come near the nombril of the escutcheon, and 
thence proportionably declining to the sinister base 
point.” So says Guillim ; but Gibbon and Edmonstone 
are both of opinion, that these two ordinaries are cone 
and the same. The voider is certainly a mere diminu- 
tion of the flanch, and, by reason of its smallness, cans 
not be charged. : : 

11. The Saurrer, or Sautoir, is an ordinary consisting Fig. 11, 
of a fourfold line, two whereof are drawn from the dex-~ 
ter chief towards the sinister base corner ; and the other 
two from the sinister chief to the dexter base point. If 
not charged, it containeth one-fifth of the field ; if chars 
ged, one-third. See Fig. 11. , 

12, The Cross, after the expeditions to the Holy Fig. 12. 
Land, came to be an ordinary of most frequent use. It is 
composed of a fourfold line, whereof two are perpendi« 
cular and two horizontal ; so that it seems to be forms 
ed of the pale andthe fess, not lying on one another, 
but corporally united in the centre. The great variety 
of crosses used in heraldry is such, that in all consider~ 
able systems several pages are filled with engravings of 
them, Fig. 12, The most considerable are the cross pu- Figs. 12— 

tée, Fig. 18; the cross potence, Fig. 14; the cross avellane, 20, 
Fig. 15; the cross furche, Fig. 16; the cross crosslet, 
Fig. 17 ; the cross botone, Fig. 18; the cross flory, Fig. 
19; the cross patée fitched, Fig. 20; the cross pierced, 

as Prate 
the escutcheon, and doth not touch the exterior of the CCXCIL | 
shield, the shield being seen within and around it on Fis % 

—- —— '. 
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aldry. Fig. 21; the cross moline, Fig. 22, The proportions of under, in the contriving new armories so as not to Heraldry. 

the cross are exactly the same as those of the saltier. ay them on er nk oe led 
_ 18. The Cueveron is an ordinary formed of twofold as might well have been expected, into many 
lines placed idically, and is resembled toa pair ties ; but to their praise it must be said, that 
of babaneianion oe rafters, such as carpenters use to only avoided, with great caution, all impr 
support the roof of a house. Its diminutives are the tinct figures, but b what they did select with 
chevronel, which is half the chevron ; and the so much fulness and nicety, that none could be at a loss 

93. close, whichis half the chevronel. See Fig. 23. to draw them with accuracy and exactness. Modern 

~*~ 

:. i, 

_ 14, The Frer is formed of six pieces, two of which 
compose a saltier, and the other four a mascle, over which 
the saltier — must be interlaced, When the fret is 
com of 8 or 10 pieces, we say, or fretly azure, &c. 

m5. Phe P rd Peres . 15. ILE is an ordi com a two’ 
line, which forms a long ie broad at the top, and 
terminating at the base in an acute angle. See Fig. 25. 
- 16. The Giron is an ordinary of a triangular or conical 
form, composed of two lines drawn from diverse parts 
of the escutcheon, and meeting in an acute angle in the 
Jess point. This may be borne singly, or in couples, to 
the number of 4, 6, 8, 10, or 12. hen there is only 
one gyron in a coat, it is blazoned thus, argent @ gyron 
sable, without mentioning the point from which it is- 
sues, that always being supposed to be the dexter chief 
point ; but if it stand elsewhere, it must be expressed. If 
there be six gyrons in a coat, it is blazoned, gyrony of six, 
or and sable, and so of any greater number. See Fig. 26. 

17.The Quarter is an ordinary composed of two strait 
lines, containing one-fourth part ofthe shield. See Fig.27. 

18. The Canton is of a square < less than the 
quarter, containing one-third of the chief. See Fig. 28. 

19. The Fite or Laset, though used as a distinction 
of houses, is very properly placed among the ordinaties 
by Holme, by reason that it is variously borne and 
charged. 

Of Charges or Figures not peculiar to Heraldry. 

26. Anciently arms were simple and plain, consist- 
ing of at most a few figures distinctly set forth on the 
shield; the heralds of those days being universally of 
opinion, that the plainer a coat is the more honourable 
it should be esteemed. The arms of the house of France, 
were simply three fleur-de-lys or in an azure field. The 
royal arms of England, at most three lions or on a field 
aise: The arms of Waldgrave, simply per pale argent 
and gules, Those of Burgundy ermine alone, without any 
charge whatever. As coats of arms increased in num- 
ber, a deviation from this original simplicity soon be- 
came unavoidable; a conspicuous variation from each 
other was absolutely requisite ; and this necessity was 
never more felt than in camps and tournaments. This 
at first was effected either by a repetition on the same 
escutcheon, of some one or other of those particular fi- 

0 

heralds, however, have not always followed their good 
example in this respect; on the contrary, they have 
stuffed the newly purchased coats with such a multi- 
tude and variety of charges, aud introduced such a 
pn ten novel and extraordinary bearings, that these 
escu ns are for the most part crowded, confused, 
and unseemly, and of consequence altogether inadequate 
to the original purposes of coat armour. 

Possibly they are desirous of giving good penny- 
worths, and think that as purchasers now pay rauch 
dearer for their arms than they used to do, they are 
entitled to a greater number of ocala on that account. 
The arms granted to one Edward Chambers of the 
island of Jamaica, afford a notable instance : “ Argent 
a culing with a bill a sugar cane, all proper; ona 
chief azure two pine-apples on, leaved of the last. But the 
escutcheon of an officer lately returned from the East 
Indies, viz. lieutenant John Nathan Hitchins, presented 
still greater absurdities: “ Quarterly 1st and 41h vert an 
elephant and tiger rampant combatiant, an officer of the 
honourable East India Company's dragoons standing by 
with a musket in his dexter hand, and a dead horse cou- 
chant in the sinister point base, all proper. 2d and 3d 
gules between three pieces of ordinance on on a chevron 
argent two oriental tiaras contre embattled proper.” The 
motto, “ Auroram et Gangem pauci dignoscere possunt.” 
Another grant runsthus: “ Sadle on a cheveron between 
2 pistols in chief on, a silver medal with the French 
king’s bust, inscribed * Louis XV. par la grace du Dieu 
Roi de France et Navarre,’ tied at the top with a ribbon 
gules. A laurel chaplet in the centre, a scalp on a staff 
on the dexter, and a tomahawk on the sinister, all proper. 
For the crest: On a wreath a rock ; over the top a 
tery in ‘spective; thereon the French flag hoisted, an 

er a the Queen’s Royal American Rangers climbing 
the said rock sword in hand, all proper !” 

The arms of one Templar ms, thus blazoned in the 
ant: “ Quarterly azure and gules, the perspective of an 

cee 3 4 the pinnacle and Aca haitinase 
@ cross ine on. In the first quarter, an aes ee 

ed, In the second, a trippant, regardant 
ae The he antics Willant Calnotns tenses of 
philosophy in Wapping, are thus: “ Azure on the eclips 
lic circle or, the sign Lipra ; in chief, a terrestrial globe 
on a stand, all proper ; and in the base, on @ mount vert, 

gures, which had -heretofore been used as charges; or A MALE CHILD extended in bend sinister proper. Crest, 
by placing in the field two or more distinct bearings. On a wreath, a holy lamb regardant ermine accolled 
Tt was not long, however, before this mode proved ina- 
dequate to the purpose for which it was intended. The 
continual multiplication of arms had exhausted all the 
variations of which armories were, as then stood, 
susceptible, and called for additional marks of distine- 
tion. Wherefore such a multitude of new charges have 
been from time to time introduced, that it may be truly 
said, there is scarce any thing either natural or artificial 
that is not, or has not been re tedin coat armour. 

The embarrassments which, from the multiplicity of 
coats of arms, and the infinity of charges former heralds 

would be absurd to enlarge. 

with a laurel branch vert, holding a banner proper: 
Motto, Have mercy on us, good Lord” On the icu= 
lous parts of these armories, and the incomprehensible 
j in which they are set forth in the grants, it 

The arms are such as no 
ancient herald, rightly embued with the principles of his 
art, could understand ; and no painter can properly re- 

present without the help of inspiration, unless he can 
see the painting on the margin of the grant.* 
Many other examples of a like sort might be pros 

duced ; but, to those already mentioned, we shall only 

£23 . 0 
* In the same taste, alate tutor and examining master at Oxford assumed as crest, ‘* on a cop of maintenance @ mark of inter 

vogation nebuld.” Motto, “70.015 worAus wtigas TeAsuTasey swvysvrnue.” The congenial escutcheon—‘ gules, a fair exemplar of 

Tue Ernicks expanded proper !” 
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Heraldry. add that of the bearing granted to one Mr Tetlow, 
“"y~"_ which is so extraordinary, in respect to the coat as well 

Of round- 
lets, 

as the crest, that it is not, by any means, to be omitted 
in this place. In the arms are five music bars; and the 
crest is thus set forth: “ On a book erect gules clasped 
and leaved or, a silver penny argent whereon is written 
the Lord’s prayer ; on the top.of the book a dove proper, 
in its beak a crow-quill pen sable; in commemoration, 
as is said, of the brother of the grantee having written 
the Lord’s prayer within such a compass. 

Neither can any one greatly approve of a grant of 
‘arms, wherein we find “a troubled ocean with Neptune 
vising therefrom, holding in his sinister hand part of the 
wreck of the ship Royal George,’’ to indicate, that the 
uncle of the grantee had suffered shipwreck along with 
Kempenfelt ; or of a grant, wherein is introduced, “ a 
China porter, carrying on a yoke two faggots of cinna- 
mon,” to indicate, that the grantee had once made a 
voyage to the Dutch islands ; and yet all these absurdi- 
ties arise from the present or late system of charges 
adopted in the herald offices. 

But to return from this digression, if such it deserves 
to be called, to notice particularly all those figures 
which are even, by the most excellent authors, admit- 
ted as proper for the practice of heraldry, would be al- 
together inconsistent with the limits of an article such 
as this. The principal only can be noticed; and, in 
the first place, it is fit to observe, that of charges some 
are round in shape, some square. The former are ge- 
nerally called roundles or roundlets; and of these, which 
differ from each other in name according as they are of 
different tinctures, there are nine; seven of them be« 
ing perfectly globular, and two of them flat like a piece 
of coin. 

The Roundles, or Roundlets. 

(1. Or, 7 ( t. Bezants. 
» | 2. Argent, 2: Plates. 
24 3. Vert, 8. Pomeis. 
> | 4. Azure; 4. Hurts. 
S45. Sable, 5 ee 5. Ogresses, or Pellets. 
g | 6. Gules, 6. Torteauxes. 
= | 7. Purpure, 7. Golpes. 
=> | 8. Tenne, 8. Oranges. 

L9. Sanguine, } 9. Guzes. 

1. Bezanrs, when they are armorial figures, are flat 
pieces of plain gold, without any stamp or impression 
upon them. When introduced into heraldry, they had 
their name from the ancient coin of Constantinople, or 
Byzantium. 

2. Puates are likewise flat, as representing thin 
pieces of silver bullion when fitted for the stamp. 

The other seven figures are always globular, viz. 
8. Pomuis, which derive their name from the French 

pomme, an apple. 
4, Hurts, so called from their resemblance toa small 

blue fruit, named hurtle berries. 
5. Ocressxs, or PeLiers, resemble bullets for guns. 

In blazon, they are generally termed pellets, but some 
of the ancient heralds call them gun.stones. 

6. Torreauxgs take their name from the French a: 
pellation of a certain species of round cakes, which, in 
England, used to be called wastal-cakes, or wastals, by 
which name we often find them distinguished in ancient 
blazons. 

7. Goupzs, according to Gerard Lei h, are wounds ; 
and Guillin even. thinks they may be called so in bla- 
zoning. 

8. Oraness, the well-known fruit. ; 
9. Guzes are said to represent eye-balls; but these 

are of very rare occurrence even in English heraldry, 
When any of these nine yearn are in a coat, and 

countercharged, they lose their beforementioned re. 
spective names, and are all indifferently stiled roundles ; 
so that if we look at the painting of a our, 
which is blazoned per pale or and gules three roundles, 
we shall find, that, of the two figures in chief, one is a 
— and ae other = crops and that the solitary 

re in base bei! ivi r pale and or, the 
cnaihielt thereof 4s GaNbAle 4 si tac othee half a tor 
tea, When the field is strewed with any of the first 
five beforementioned figures, or if they are placed on 
crests, supporters, or any ordinary or charge, they are 
termed, bezanté, platé, pometté, hurté, and pelletté ; but 
if the field be strewed, or semée, with any of the four last 
mentioned roundles, we say, semé of torteauwes, semé of 
golpes, semé of oranges, and semé of guzes. 

oreigners have no more than two specific names for 
all these round figures. When they are of metal, they 
call them dezants, when of colour, tortedusx ; 
they say, so many bezants d'or, or d'argent; or so many 
torteauxes d’azure, de gules, de sable, &c. and when they 
are half metal, half hs jo if the metal hath precedence 
in position, they say dezant-torteaux of such metal and 
colour; and so, e contra, torteaua-bezants when the co« 
lour precedes the metal. 

The roundlet voided, is the annulet, or ring. When 
these pass into one another, the French say vires. 

Of Guttes... 

Another sort of charge very common in armorieés res Of gutter: 
ceives, in like manner as the roundlets, divers names of 
blazon, according to the variations of its tinctures. 
This charge is called guites, i, e. drops of things liquid, 
whether by nature or by art. 

o fF 1B guttes d'or drops of gold 
& | argent E guttes d’eau water 
>, J vert guttes d’olive (5. oilof olives 
& j azure { & ) guttesdelarmes{'*"') tears — 
2, 4 sable guttes de poix itch 

gules z guttes de sang lood 

Guillem, indeed, says these are seldom borne alone ; 
but Edmonstone differs from him, and instances among 
other examples of guétes borne as a charge, a 

Argent three guttes de poix; for Crosbie. ; 
But it is true they are much oftener borne strewed 

on fields, ordinaries, charges, crests, supporters, &c: { 
and in such cases whatever is charged with them is 
blazoned thus, Argent gutly de sang, which denotes that- 
the whole escutcheon is sprinkled with red drops, and 
so in regard to a crest, a lion’s head gules gulty d’ar« 
ent. 

’ 

There are three square figures deemed to be proper 
charges, the LozENGE, the FuziL, and the mascie. Of 
these the two former have been already mentioned and 
described as applied toa different purpose. The field ‘ 
or ordinary yf be covered with lozenges or fusils, and 
it is then called lozengy, fusilly. If fusils are borne in 
pale, as a pale fusilly, or six fraite in pale, they must lie 
fesswise, z.¢. their acute angles must be dexter and si- 
nister. But if a fess fusilly, their acute angles must be 
in chief and base. : 

The mascle differs from both lozerige and fusil in this 
respect, that according to the sentiments of all authors it 
must be pierced through, or voided, When any coat, 



HERALDRY. 
in whi is blazoned, their 
number is mentioned ; if they be close or 
conjoined, that circumstance is omitted, thus, Ar 
gaenen’ in fess taper yep sable. Osbal- 

» sable five mascles ined in cross or. Brand 
reth, gules seven mascles conjoined or three, three, 
and one. The coat of De Quincey, Earl of Winches- 
ter, well known by ancient seals. Plate CCXCI. Fig. 2. 
The Billet is an oblong figure, supposed to take its 

name from its resemblance to a billet of wood. 

Rules for Blazoning. 

When a coat of arms is blazoned, the field is first mén= 
tioned, next the ordinary, last of all the charge. If the 
coat consists of two colours only, as the coat of Hatton, 
we may say, azure a chevron between three garbs or, which 
implies that both chevron and garbs are or. Or thus, 
azure a chevron or between three garbs of the last. 

. When the next to the field are mentioned, 
then proceed to those which lie more remote, as in the 
coat of Pratt, sable on a fess between three elephants 
heads erased argent as many mullets of the first. Here 
the mullets, being the most remote from the field, are 
last mentioned, and as both field and mullets are sable, 
the words of the first are used to avoid repetition. 
_ When a field is divided by lines, they must always 
be mentioned before the colours, as in the coat of Wal- 

ve before mentioned parté per pale argent and 
gules. Aston, parte per chevron sable and argent. Boyle, 
parte ae bend crenellé argent and gules. 

N. B. Besides the above mentioned , there 
are other two, rejected indeed by our English heralds, 
but of common enough use among foreigners, 

1. A shield is. by ~ called papilloné, when it is 
covered with figures like the scales of fish, 

2. «« Diaspré, or diaperé, is said when the field is sha~ 
dowed with flourishings and various turnings, by par- 
fels of gold or silver, or tinctures after the fashion of 
fiowers or leaves, like the. weaver’s diaper-naj ‘i? 
The Germans.practise this most, as the French do the 
papilloné. 

Concerning all the figures we have as yet observed, 
whether under the head of ordinaries, or under the 
present, heraldic writers are. much at variance among 
themselves, Some them all under the head of 
ordinaries, dividing them into honourable ordinaries, 
and subordinaries. Others, and among the rest Ed- 
monstone, adopt that order which we have observed. 
Indeed, uniformity in this matter could by no means 
be expected among authors who differ from each other 
,upon matters of so much greater importance in their 
art. Those which are by one set of writers af- 
firmed to be altogether peculiar to heraldry, are by 
others considered as-evident |representations of objects 
the most familiar in nature or in art. As to those fi- 
gures which we shall next take into consideration, they 
are all of one mind. Heraldry has, according to every 
authority, borrowed them from nature. 

which one or more mascles occur 
and i 

; not 

ble 

Of the Celestial” Figures used in Armories; 

27. 1st, The Sux. When of the metal or, it is said 
to be p 3 when of one of the colours of heraldry, 
it is called ombre de soleil de 1» &e. 

2d, The Moon. When full, said to be in her com- 
plement. _ The half moon is styled crescent, increscenty 
decrescent, and, crescent reversed, according to her po- 
sition in the shield ; crescent, when the horns are to- 
wards the top of the escutcheon.; inerescent; when the 
horns are towards the right side of the shield; decress 
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cent, when the horns are turned to the left ; and eres. Heraldry. 
cent reversed, when they are pointed towards the base, ““"Y—" 
The crescent is the of the Ottoman empe- 
rors. Aben Mahomet, the great Moorish prince who 
— Pe Te carried the crescent eae All over 

in, the crescent is a common bearing , in consequence 
< the achievements®of particular families against the 

oors. 
3d, Stars. They are represented generall with five 

points. Mollet in French and Scottish h ry means 
a figure of the same sort, of six points, and in sup- 
posed to be the revel of a spur. But the English call 
stars of five points, mullets unpierced or estoils simply. 
When pierced we Sypee them so—as, The name of 
Doughty in England. Argent two bars between three 
mullets of six co pierced sable. 

, spheres, and veomae ge also used in her- 
aldry, as, argent a rainbow, by the family of Leiris ia 
Languedoc in allusion to their name, Lire 

Of Man and his Parts in Arms, 

* 28. The use of these charges may be supposed to Of man, 
great measure from the practice of &. 

kings, son Hea men, particularly churchmen, having 
on thei 

have arisen in a 

8 representations of themselves, their 
trons, saints, &c, Thus the arms of the see of St An« 
drew’s in Scotland were azure, St Andrew carrying on 
his breast his proper cross (or saltier) argent. 
- When any of the human body is represented as 
cleanly cut off as by a sword, it is’ said to be couped, if 
torn off; erased ; in French arraché, in Latin avulsum. 

Heads are frequently represented as surrounded 
with a wreath or bandage, and or are then said to be 
banded or tortille. Moors heads (always in profile) are 
common in Spanish coats as trophies. 

Of Animals:—Lions, §c. 

29. Lions wane | upright with only one eye seen; of aninalée 
are called rampant ; if full faced, rampant guardant ; and 
if they are looking behind them, then the word regard-= 
ant is added to that which speaks the attitude, as pas- 
sant regardant, rampant regardant. Lions, when re-~ 
presented as feeding, are called rapin ;. and when in an 
attitude of springing with both their hind legs toge- 
ther, they are termed saliant ; as are also bears, wolves, 
unicorns, and all other beasts, except Brifins, which 
are termed segreant instead of rampant: ‘The es 
and claws of all beasts are in eral in 
coat-armour' as of a tincture different that of. 
their bodies, and are termed and armed, as, 
argent, a lion ra r nt regardant gules lan, 
an armed aiken it ion snarl. ale ies 
when any beast is tinctured azure, the tongue and 
claws are gules; and vice versa, except when it is 
otherwise expressed. 
When any animal proceeds from the bottom of a 

chief, fess, &c. it is termed issuant ; and when it 
ceeds from the fess or ordinary, it is termed naissant. 
A demi-lion is half a lion, so proceeding, couchant, pas« 
sant, and the rest are sufficiently intelligible. 

When any beast in a field has a fess, , &c. passe 
ing over him, he is said to be oppressed, depressed, or 
debruised with » fess, Sc. When a beast is on a field,. 
which is per chevron, it is said to be countercharged. 
Wherefore the cheveron line must continue its course’ 
through the beast, and the beast be painted of two co-- 
lours of the field ; for example, . Per cheveron argent et» 

sable a lion rampant countercharged. The upper part 
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of the lion, so far as to the cheveron line, is sable, the 

“—\~—" lower part, from the cheveron line to the base, argent. 

PALTE 
CCXCII. 
Figs, 30— 
48. 

_ over all a lion rampant countercharged 
Again, if the field is paly, of four or and azure, and 

, some part of 
the lion must of consequence lie on each of the four 
pales, and therefore the lion must be painted of the 
different colour of each pale. 

Lions, &c. may be borne of several pieces; as for 
example, gules a lion barry wavy of eight argent and or, 
by the name of Harrowden. Gules a lion rampant 
cheque or and azure, by the name of Cobham. Gules a 
lion rampant barry of ten argent and azure, by the name 
of Desney. Gules a lion rampant vair crowned or, the 
old bearing of Marmion. They may also be carried 
dismembered of head, feet, and tail. When a lion is 
said to be dismeméered, the parts are put a little distant 
from each other, yet so as to preserve the form and 
shape of the lion. If dismembered of any particular 
art it should be mentioned; as dismembered of the 
ead, if the head be cut off, &c. 
If tongue or claws be cut off, he is said to be dis« 

armed. If the parts cut off be not in the field, he is 
blazoned thus, argent a lion sans tail gules, &c. 9 

Some call a lion rampant without tongue: or claws a 
~ lion mortue; and the lion sans tail they call defamed. 
A lion rampant holding in his mouth a staff or batton, 
is said to be dailloné. One rampant, or sejant, (i. e. 
sitting) with his face to the sinister, is termed Con- 
tourné. If the eyes of lions are of a fiery colour, they 
are called allumés, or incensed ; if their tails hang be- 
tween their hind legs, they are termed coward. 
When a whole fore-leg of a lion or other animal is 

borne in an armory, it is called @ jambe; but if couped 
or erased near the middle joint, it is termed a paw. 

As lions may be dismembered, so they may have ad- 
ditions made to them ; as a lion with two or three heads, 
or one head with two or three bodies. Another bear- 
ing not uncommon is that of lions with two tails, 
which are moreover represented under various circum- 
stances, as with two tails erect, two tails forked and 
wreathed, i. e. two tails twisted over one another, and 
having the two ends forked ; and with two tails nowed 
or nolted, 

But as beasts of all sorts are blazoned in the same 
terms as the lion, we have given, in Plate CCXCII, 
representations of this animal in the principal attitudes 
in which heralds place him. 

Fig. 30. Statant. 31, Passant. 32. Passant-gardant. 
33. Passant-regardant. 34. Rampant. 35. Rampant-gar- 
dant. 36. Rampant-regardant. 37. Salient. 38. Se- 
jant. 39. Coward. 40. Couchant. 41. Dormant, 
42, Naissant. 43. Issuant. 44. Combattant. 45. Lions 
endorsed. 46. Lion demi-rampant erased. Lion’s head 
coupé. 47. Lions jambe erased. 48. Lions tails erased. 

Of the Tiger and Antelope. 

_ The manner in which these two animals were an- 
ciently expressed in armories, is so dissimilar from the 
real figures of those well known animals, that it is not 
without difficulty we can recognise them. The heraldie 
tiger is drawn much in the shape of a wolf, with the 
tail of a lion, and thereon, as also on the inside of his 
hind legs, and on his chest, tufts of hair. On the back 
of his neck is a mane composed of separate tufts, simi- 
lar to those tusks which are used in ornaments, and at 
the point of his nose is a tusk like that of a boar bend. 
ing downwards. The imaginary antelope of former 
days is the same figure as this tiger in every respect, 

jelloped the wattles or gi 
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save that on his head he has two horns, whose e are 
indented like a saw, and that he is hoofed like a 

Besides those two creatures of heraldic fancy, the 
blazoners of old times invented a third, which they made 

thelr i a b me 1 ree their tiger and an but with this variation, 
hen two dtfeighe horns projecting from the head, 
they term an ibea. ar 

he 
This 

Of Birds, $c. 
30. ea of their natural colours are termed Birds. 

a tae = claves anepeenenns oan, ep aiaed 
arms ; thus argent a armed or, implies 
set bi in trloroeh nadl hice To distinguish 
Pre wrer meer  keapiny co RuewNRE YL So owed ae 
depicted with bells on his legs, and this is termed 
but if the thongs of the leather by which 
are attached, are flying off from the legs, then the 
con is said to be jessed and belled. Falcons, eagles, 
hawks drawn feeding, are termed preying. When 
wings, &c. are both behind the head, : b 

to claws and talons, armed. 
When sMALL Brrps are borne in armories, they are 

all represented after the same shape, of whatever tinc-. 
ture they be, and in our blazon are termed Jirds alone, 
in French “ alerons.” Marilets, though principally used 
as a mark of distinction of houses, are nevertheless a- 
bearing by no means uncommon. The English draw 
them as birds without The French amputate 
them still more, and. give them neither beak, legs, nor 

— are said to be armed, crested, and 4 d 3 arm. 
ed signifies the beak and spurs, crested the comb, and 

A swan, when he a ducal coronet on his head, 
and a chain thrown over his back, is termed a cy, 
royal. When a swan’s head is borne, it is always 
zoned a swan’s neck couped, erased, &c. ; i 

Birds on wing are said to be volant. ‘ 
Fis, when placed hori y, are termed natant ; 

when placed perpendicularly, with the head in chief 
and tail in base, haurient, i. e. drawing in air 3 when 
bent, they are said te. be embomed, (the dolphin is com- 
monly represented thus.) When two fish are placed 
face to face, they are said to be respecling each other ; 
if back to back, endorsed. Flowers of three leaves ~ 
are called trefoils, of four quatrefoils, &e, When the 
human al borne clothed, it is termed vested or ha- 
bited. us for a crest, on a wreath, a dexter arm ema 
bowd, vested gules, cuffed argent, holding in the hand 
proper arose of the last. This implies the sleeve of the 
coat to be red turned up with white. Robes, tense | 
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and habits of all sorts, crowns, sceptres, crosiers, car- 
dinals ves, brogues, armour 
for man horse, machines and en- 

arms offensive and defensive, rings, jewels, and 

ereatures which have no existence except 
~ in the imagination of the poets and romancers: cen- 
pad erie co 3 men {i ids, wyverns, (2. “1 eromnr4 

8, » (% e. monsters wi e ies 
tygers feat the heads of satyrs,) are abundantly to be 
met with. Nay, inthe armsof the elder time, and more 
particularly in those of churchmen, we daily encoun- 
ter such combinations of cherubim, seraphim, and an« 
gels, (affrontés, volants, and with wings displayed, ) as to 
say the least of them, appear not a little mdecorous. 
Astonishing, they certainly cannot be esteemed, if we 
bs into our rte are ihe are the works of 

e same men, Ww art of h 
itself was one of the poeta t secrets oferer aid 
once viva voce to Adam from his Maker, as being of 
two great depth and dignity ever to have been discover- 
ed by the mere unassisted intellect of man. 

Of Marks of Cadency. 
_ . $1. The several figures or marks of cadency, which 
have of later times been used for the differencing and 
distinction of houses, in order that their of de- 
scent may be known, are for the first an Avanex; for 
the second a Crescent ;/ for the third a Mutter ; for 
the fourth a Martcer ;* the fifth an Annutetr; the 
sixth a FLEUR-DE-LIs; the seventh a rose; the eighth 
a CROSS MOLINE; and for the ninth a pouBLE QUATRE- 
ror. See Plate CCXCII. ‘ 
These marks are said to have been invented by modern 

heralds, in order that coat-armour might descend to pos- 
terity with safety. Certain it is, however, that they 
are far from answering some at least of the purposes for 
which were intended; for these marks, when 
painted ona shield of arms, are so small, complicated, 
and confused, that they are scarcely distinguishable. 
The ancient heralds adopted a better method. They 
made choice of more conspicuous brizures, and pitched 
on the border the bend, and armorial additions, as also 
changes of the tinctures, and of the position of’ the 
charges, as being more intelligible tokens of difference. 
Thus an old family of Salop, the Corbettes, bore or a 
raven sable, the second branch took two ravens, the third 
three, the fourth four, and a still younger branch bore 
their ravens within a border. It was the most usual 
method to have these borders of difference com of 
the.arms of’ the first marriage that had established the 
particular branch of the family which first assumed 
such border. The Manwarings of Salop bore argent 
two bars gules. The younger branches went on increa- 
sing the number of' bars, till one took ten bars. The 
Warrens originally bore cheque or and azure. But the 
at mae took or and azure on a canton 

a Lion rampant argent, being the arms of the 
mother a Mowbray. Others took é of the mater- 
nal. coat, and added to their father’s coat, to shew that 
it;was a younger branch descended on the mother’s 

* This bird, represented in heraldry as ¢ovs or sive pedibus, “ is given,” saith Bekenhawth, ** for a difference to 
put them in mind to trust to their wings of Vertue and merit to raise themselves, 
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the side from such a particular family, 

above mentioned marks of distinetion, 

» but not any to shew that 
is his first, second, or daughter. 

Of Additions of Honour. 

$2. Certain ordinaries have been, from what cause Additions. 
it is difficult to say, selected as more than others 
for bearing and exhibiting heraldic additions of honour, 
and augmentations of arms. These are nine in num 
pos viz. nh i ox rter, the canton, the > 

e pile, asque, nche, the voider, and thé ess 
porn! of pretence. T have all at various times 
been in vogue. In the days of King Henry VIII. the 

ile had the preference, and was by him granted to the 
ly Jane Seymour, and to the Lady Catharine Parr. 

But of late years, the quarter and canton are most in 
use, 

Abatements of Honour. 

83. By abatements of honour, we are to understand Abatements 
‘¢ Such figures as heraldic authors affirm were, by judg~ of honour, 
ments of the court military, to be added or annexed to 
coat armour, in order to denote some ungentlemanlike, 
dishonourable, or disloyal act, demeanour, quality stain, 
or vice in the bearer, and whereby the dignity of the said 
coat armour is greatly abased.’”’ These abatements of hos 
nour are in like manner nine in number, viz. 

Ist, A delf (or turf) tenné, for him who revokes or 
recedes from a challenge. 

2d, An escutcheon reversed sanguine occupying the 
middle point of the escutcheon of arms, for him who de« 
flowers a maid or widow, or flies from the banner of 
his prince. 
3a, A point dexter parted tenné, for a braggadochio, or 

vain-glorious boaster of acts un r 
4th, A point in point sanguine, for a person guilty of. 

ily ll poind.hampeing deané, fic hin who ila his 5th, A point ¢ ine tenné, im w 
i atter quarter demanded. 
6th, ‘A plain point sanguine, for him who lieth to his 

prince or gen ; ; 
7th, A gore sinister tenné, for him who behaveth base« 

ly towards his enemy. : 
8th, A gusset sanguine, on the dexter side for an 

adulterer, on the sinister for a drunkard. 
9th, The whole coat turned upside down, or reversed, for 

a traitor. 
N. B. These are always given in the English 

systems, but are ridiculed by the Scotch writers, and by 
the Jesuit Menestrier termed “ English fancies.” The 
truth is, no instance is furnished paged the books ~W 
such fi ing actually borne for purposes al- 

Sean tins that many of these figures are fre« 
quently used! as marks of honour. 

Of Marshalling Coat- Armour. 

$4. “ Arms,” according to Nisbet, “ are said to be o¢ y{a:shal- 
marshalled, when ensigns-of honour and dominion, or ling. 

the entire arms of other families, are joined with the 
paternal arms of the bearer by partition lines, making 

brethren to 
and not to their legs, having little land to prt their foot 
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Heraldry. distinct areas or compartments in one shield.” Edmon- 
———" stone defines marshalling of arms “ an orderly dispos- 

Pirate 
CCXClt. 
Fig, 1. 

Fig. 4. 

Fig. 7. 
Fig. 8. 

ing of sundry coats belonging to distinct families in 
their proper places within one shield, by impaling and 
quartering.” Marshalling is moreover extended to the 
disposition of the appurtenances of such arms without 
the escutcheon. : 
Women, unless they are sovereign queens or prin- 

cesses, by the rules of heraldry, bear their paternal 
arms in a lozenge or shield ; and therefore, when ee 
marry, it has been the custom to impale their arms wit! 
those of their husbands, in order to shew that alliance ; 
which is called ‘ arms en baron et femme.” 

Impaling has been practised in three different man- 
ners. First, by dimidiation, (Plate CCXCIII. Fig. 1.) 
that is, by halving or cutting the shields of both husband 
and wife into two equal s, and joining the dexter 
half of the husband’s to the sinister half of the wife’s, 
so as to form one shield. In this mode (called in their 
tongue accoleé) the French kings used to impale the 
arms of Navarre. The second mode is dimidiating the 
husband’s arms, and impaling them with the full coat 
of his wife, (Fig. 2.) The third mode (Fig. 3.) and 
that now in use in England, is that of impaling the two 
full coats, except when one of them hath a border ; 
for this can never be carried all round an impaled shield, 
but must stop at both ends where the two shields meet, 
(Fig. 4.) ~ 

Dimidiation of arms was much used long before en« 
tire impalements were in use, Margaret, sister to 
Philip IV. of France, and second wife to Edward I. 
of England, had om her seal, in the year 1299, the arms 
of England so dimidiated with those of France, and 
she was the first queen of England who had her arms 
so marshalled. The same method prevailed in France 
up to the time of the Revolution. But the reasons 
which have induced the English heralds to lay it aside 
are certainly very powerful ; for were it practised as of 
old, no end could be put to the jumble and confusion 
which it must infallibly create. For example, dimidi- 
ate the arms of CLarg, viz. or three cheverons gules, and 
impale them on the woman’s side with any coat, and 
you will have or three bends gules. Again dimidiate 
the coat of Waldegrave, viz. per pale argent and gules 
for the man, and it will be only a white field ; but do 
the same for the sister, and then it becomes a red field. 

Besides this impaling by way of baron and fémme, 
the husband in Scotland frequently quarters his wife’s 
coat with his own, on account of her being an heiress, 
2. e. he divides a shield into four equal parts by coupe 
and party. In the first and fourth areas are the hus- 
band’s arms ; in the second and third those of the lady : 
(See Fig..5.) But in England the husband of an heiress 
more commonly places his wife’s arms on an inescut- 
cheon in the centre of his coat, and’ this is termed an 
escutcheon of pretence. See Fig. 6. 

The other methods of accumulating many coats in one 
shield, which have been of common use in other Euro- 
pean countries, have never much prevailed in Scotland. 
Of these the principal are, First, that by tranchie and 
taille-lines ; thus a.coat parted per saltier,is divided into 
four conal quarters or areas, &c. called in French tranchée 
taillée, as in the well-known arms of Sicily. Quarterly 
per saltier, first and fourth, or Sour pallets gules for Arra= 
on ; second and third argent an eagle displayed sable, 
eaked and membered gules, for Suabia. (Fig. 7.) SEconp- 

LY, (as in Fig. 8.) by surmounting coats already quarter- 
ed with inescutcheons, by the French termed surletout, 

1 
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When ‘this inescutcheon is i od, or quarter 
with diverse coats of sensi ate Pee ae forte 
most le-towt-du-tout. This mode was practised in the 
atchievement of the Princes of , of the family of 
Nassau, before their late elevation to the kingly rank ; 
thus, quarterly, Ist, azure, semée of billets, a lion ram« 
part or, for Nassau. 2d, Or-a lion rampant. dant 
gules crowned, langued, and armed azure, for a enw 
try of Catzellenbogen. 3d, Gules a fess argent, for the 
house of Vianden. 4th, Gules two oop vr langued 

' and armed azure, for the country of Dietz. Over all — 
an inescutcheon by way of surtout, quarterly. 1st and 
cs: a a bend gh Beats Mc 8d, Or a 
unting horn azure virole and stringed for the 

principality of Orange: which sematihibon is again 
surmounted by another by way of le-tout-du-tout, viz. 
cheque or and azure of nine points as a coat of pretence 
for the city of Geneva. 

Moreover, in foreign heraldry, the quarters are often 
divided by the pale or the fess, which ordinaries are 
then again charged with escutcheons. « And the ordi« 
nary of the cross is often used in this very way by our« 
selves, as in the arms of the St Clairs, Earls’ of Caith- 
ness, who bear quarterly, 1st, azure, a ship at anchor, 
&c. for the earldom of Orkney. 2d and 3d, Or a lion 
rampant gules, for the name of Sparr. 4th, azure a shi 
under sail, for the title of Caithness; and, over all divi: 
ing the coats a cross engrailed sable, for Sinclair. 

The third way (Fig 9.) is by tiercing and engrafting, Puate (by the French called Entée), an icencoot ede Comme 
to of Gieat Britain, Fig- 9 seen in the arms of the Ki 
bre paternal eee is, Ist, The arms of Bruns. 
wick, gules two lions passent guardant or, impaled with 
those of Tatdaabeaigl on abslle iF luearts Gules a lion 
rampant azure armed and langued as the hearts, and 
srahed by way of entee between the impaling in point; 
the arms of I.ower Saxony gules a horse current argent ; 
or, more shortly, Brunswick and Lunenburgh impaled 
par she ae porto inte, 

e fourth and Jast m ed for marshalling 
of arms, is by dividing the shield into a plurality of 
areas or quarters by many and coupée lines, 
which when drawn ap like the areas of a chequer, 
divided by perpendicular and horizontal lines. (Fig. 
10.) By this method any number of coats may be Fig. 10, _ 
brought in; but it seems to be agreed by the best au- 
thors, that the number of marshalled arms in one shield 
should not exceed six or eight quarters at most, and 
these always charged on the warrantable grounds and 
reasons of the bearer having many territories or feus, 
or matching with heiresses, or as arms of alliance or 
pretension. The Germans, it is true, are in use to ac« 
cumulate twenty or thirty coats in one shield ; but this 
is always on account of their many territories or feus, 
to shew how many votes they have in the circles of 
the empire. The French also have many quarterings, 
though not so many as the Germans, their feus being 
neither so many nor so free, and the whole succession 
of these dignities belonging always to the eldest son. 
whereas in Germany the younger brothers share with 
the eldest in the dignity and titles of honour of the 
family. In Scotland, the prejudices of the heralds seem 
always to have run a strong against many quarter- 
ings, in so much that few have followed the example 
set them by Queen Mary of Lorraine, whose rich and 
loaded escutcheon is still to be seen in many parts of 
the kingdom, impaled with the simple bearing of her 
husband James V.; almost the only instances of the 
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a family may be collected and marshalled in one at- 
chievement after the 

~ No. I. Sup the heir of the WiLLovcupys to have 
married the hei of Latimer, Nevit, and Bravu- 
cuamp, which three coats the heir of Willoughby has an 
Riera Boy right to quarter with his own paternal coat. 

No. II. Shews how Wittoveusy, in consequence of 
this marriage, may inherit the blood, and_ become enti~ 
tled to quarter the arms of no less than fifty-six fami« 
lies: thus, as WittoucHsBy this marriage hath a 
right to quarter Latimer, so Latimer had before a 
right to quarter Blyke, who quartered Brocton and Fis 

fr LATIMER .....-. 

No, II, WILLOUGHBY < NEVIL 2.650055 

; 

VOL. X. PART Il. 

Nol WHLLOUGHDY man Henao e erences Ne 

_—_—_—-  ---- 

{ 
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pie ae rete Tt Tee ie 
condly, Twener, who before Bulmer, who 
uartered Mallet and ; and Bruss, who quartered 

_ Fitchet and Dean. 
The like as to Nevii and Beavewamp, and the quar. 

terings y them es in, 
No. III. Supposes Tuomas Pyg to be the son and 

‘heir of Thomas Pye, and Elizabeth his wife, heiress of 
John Abbot, nore Pa becomes entitled to quarter 
the arms of sixteen houses; eight by the father's side, 
and as many by the mother’s. 

No. IV. is formed upon a plan more extensive than 
either of the former, and shews how a person may in 
five descents be heir to thirteen families; so that we 

"Schemes shewing how Quarterings may be Collected and Marshalled. 

can no longer wonder at seeing two hundred coats 
borne in one achievement. 

LATIMER, 

BEAUCHAMP. 

Brocton. 
Blyke ... Filylode. 

F Lede 25 8s. s 2 Astley . { Thynne. 

Boyle. 
Cheney «| Wilmot. 

Bulmer. . { Mallet 
Thevenge ....... Fi 

Bruss .. tise: 

Tilliot om 
Clavering a eR i - 

Creke Trivers.” 

Middleham . . - Burley... Shirland, 

Malanea tet Morville . . Stafford, 

Lovetot .. Wilby. 

: Engaine . . { Roseeline. 
J Paar ery a de haig 

Pembridge {HY oward. 
Tillesworth. 

if Gattacre ee + Gyphoremat 

| Gresham... Pointes. 
Mamas sid occ ose Mallet . Bay 

Audley. 
Strode . . . 2 Ferraby. 

Hansard. 

42 
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rao’ No. III. PYE’'S PEDIGREE. Trot ees 

{ohn Nevil—Alice, daugh- : ‘ako 

ter and heir- , 
ess of Maudit : 

Mary, D.==Thomas Moore. 
and heir- 
ess . 

Joan, D.=John Scrope- 
and heir-_ |, 
ess 

Elizabeth, —Thomas a 
D.and heir- Morley 9 
(QS . 

Anne, D. —James.Gold« 
and heir- | ine ; 

ess John Abbott=Mary, D. and 
Harriet, Daal atamts Gu) id Sodtenin cael : 

and heiress |) gi hada all hag in i 
Margaret: D. Thomas 
and heiress e ' 

.... Thomas, ‘Elizabeth, J 
only son and | sole daugh- > 
heir terandheirs. 

ess 
Tuomas Pyg, 
only son and, 
heir., 

No. IV. WARREN’S PEDIGREE. 

Anne, heiress: ; Maud, heiress 
John. Catline— of Storey John: Gray— of Sloper. . 

John __ Anne, Thomas_= len; ¢ Thomas _ Alice Thomas_ Joan Thomas__Maud, heiress. 
Warren heiress Owen TT aces: oh ws pee Gray 7-Ely. babe of Pylewell. 

John, __ Alice, Thomas_J02m e- Thomas Anne, _ Thomas__Joan, heiress 
Warren- heiress, Griffith). Pulford—-heiress. | Green of Newton. 

Thomson, | 

Tho. Pulford,__jone, heiress. Thomas. Jane, 
coer | J 

oply son 
only son 

John es A | Bat only son and h eirzAlice, daughter and sole heiress. _ 

Joun Warren, only son and heir. 

‘The genca-. ‘The most approved method “of marshalling arms in. theless,. when the royal’arms are brought in by any The 
logical pen- an achievement of this species is the following: « Be- 
TEs gin with the arms of the first heiress who married into 

the family, and next to them -place the several coats 
which she brought in; then proceed to the second 
heiress,.and those which she brought in; and so on to 
the rest without any regard to the rank or station of 
apy of these heiresses before their marriage.” | Never=. 

match, it is.usual to give that match the second quar- logical 
ter, next to the bearer’s paternal coat. Nay, some place "°™ 
it in the first; and the paternal coat-in the second 
quarter. The achievement composed in this way is 
most properly termed by Edmonstone, “ The genealo- 
gical pennon,” i 



~~ ed from the treatise of 

Of the External Ornaments of the Shield. 

ages, a is quot- 
King René of jou, in which 

ie a. ge Li to tilt at any tournament, are 
required to make display of their coats of arms some 
days before the lists are 
crests, and other marks of their condition or dignity. 
In the MS. treatise of John Caxton, preserved in the 
Advocates Library of Edinburgh, it is said, that «no 
man shall wear his cognisaunce on a close basnet, except 
he has carried arms within the lists and barriers of mi- 
litary exercises.” From these and many 
others of a like nature in the old authors, it seems rea- 
sonable to conclude, that after the bearing of shields 
had begun to be common in Europe, the great nobility 
and , entitled by their descent to partake in the 
courtly tournaments of the times, were willing to adopt 
some method of distinguishing themselves from the 
herd of those who bore coat-armour, and for this pur- 
pose introduced the practice of adorning their shields 
on seals, &c. with a representation of those helmets, 
crests, and other articles of apparel, which they were 
themselves accustomed to wear upon those solemn oc- 
casions, and to which those of humbler birth could, it 
was believed, make no pretension. In process of time 
the example of these A saree nobles was imitated by 
others, who thought ves entitled to equal re- 
spect, although for different causes. Civil rulers adorn- 

their shields with coronets, consular capes, batons, 
and such like signs of dignity ; and. the churchmen were 
not slow to make the same parade of the symbols of 
their office. The Papal tiara, the cardinal’s hat, the 

triarch’s cross, the mitre, the crosier, and the keys of 
it Peter, were associated in strange union with the fa- 

mily emblems of worldly honour and advantage, such 
as a free feu, a feat of chivalry, or a wealthy marriage. 

Of the Helmet. 

36. This ornament in heraldic representations has 
many varieties of matter, form, and situation. 

In Germany, by an imperial edict, helmets of gold 
delong to sovereign princes, of silver to the high nobi- 
lity, and of steel to gentlemen. 

The French heralds have settled every thing respect- 
ing helmets ing to these rules. 

he helmets of emperers and kings are all of gold 
damasked fronting, ((arre de front,) open without feet 
or vizor, 

Dukes, marquisses, and counts, have silver helmets, 
damasked with gold, fronting with nine bars, grille et 
mise de front: 

Viscounts, barons, and knights, have silver helmets, 
with gold edges in profile, with seven bars. 
.» Esquires have helmets in profile, with five bars in 
the vizor. 

Gentlemen of three descents, a helmet in profile, 
with three bars, 

The English and Seots have their helmets somewhat 
different. 3 
A leman, or esquire, has his in-profile close. 
A knight has a full-faced steel helmet open. 
Earls, viscounts, and barons, have profile steel hel- 

- mets, with gold bars, &e: 2 

* Here take thy lover's token on thy pate. 
‘+ Had Mr Campbell been acquainted with Heraldry, he would never 

opened, with their helmets, - 
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Dukes and marquisses. have the’ full-faced helmet of 

steel, with five bars of gold. 
i al, have the The , and princes of the blood- 

full-faced helmet, with six bars, all of gold damasked. 

Of the Ornaments of the Helmet. 

87. The MANTLING, LAMBREQUIN, HELM-DECKEN, or 
voLet, is probably a-representation of the hood or co- 
vering, intended for 
and its ragged form 
integument must have sustained in battle. 
CCXCIII. Fig. 11.) These ornaments are cal 
ments, from the Italian azzimare, (caput ornare,) or in- 
gemmare, In the “aaeed of Picardy, achemer une 
see, is still used for to arrange the bride's head 
The Lambrequin seems, in old times, to have been or- 
namented with ‘the bearings of the wearer, for King 
René speaks of it as “ armoyé des armes de celui qui le 
portera;” even at present it is generally of the tincture of 
the field, in foreign heraldry. Behind the shield itself 
— the manteau, mantle, or cloak, in Latin ch s. 
In this-country the mantles of gentlemen and knights 
are red without and white within. Those of the es 
red, doubled up with rows of ermine, ing to their 
degrees. The king’s mantle is of gold, lined’ with 
ermine, 

Of the Wreath, &e. 
38. Menestrier, speaking of this ornament, says, “ that 

some hundred years ago the French nobility used gar- 
lands of twisted silk, with which they kept fast on 
their heads their hoods or capes, as may be'seen in the 
pictures of the old Dukes of Burgundy,” &c. These 
wreaths were commonly of the colours of the lady* of 
the bearer, The wreath is now always of the colour of 
the shield. See Plate CCXCIIL, Fig, 12. 

Of the Crest or Cimier. (See Fig. 13.) 

very early in use among the Greeks or Romans. Af- 
ter its introduction among the moderns, the use of it 
was long restricted to sovereign princes and mili 
commanders.. But in imitation of King Edward III. 
(the first English prince who wore a crest, ) the knights 
of the garter, and afterwards, by degrees, all the bear- 
ers.of coat armour crests. The crest is first 
seen ona seal.of Philip Earl of Flanders in the year 
1101.+ 
Though crests are hereditary, yet.a greater latitude 

is allowed respecting them than any of the essential 
parts of armoury. They are looked upon somewhat in 
the nature of devices, and accordingly are varied by the 

ice; of individuals, so,that the sons of the same fa- 
ly often wear different crests. 

Of the Motto, Cry of War, and’ Device. 
40. The Motto isa short sentenceplaced ina scroll above 

the crest, very often allusive to it, or to some part of 
the bearings. If it alludes to the crest, the two toge- 
ther form what is called a complete device ; as in the 
case of Stewart, Earl of Galloway; the crest a pelican 
vulnered feeding her ; the motto “ virescit vulnere 
virtus.” Tee te ot has for crest a hand 

SPENSER, Fairy Queen, I, 6. 47, 
ve written 

But he, her loved-one, bore in Frecp 
«i meaner crest upon his sitELD, O’Connor’s CHILD, 

—- the helmet. in rain, &c. 
lerived from the cuts which that p; .7, 

See Plate ccxctit 
hache- ig. 11. 

Fig. 12. 

$9. This ornament of the helmet seems to have been pig. 13 
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Heraldry. grasping a dagger ;' motto, “ I’ll make sicker,” alluding 
Sy i dhe nth feat of his ancestor, who slew the Red 

Cummin in the days of Bruce and Baliol. Often they 
have no such relation, and merely express some predo- 
minant passion of piety, love, or war, of the first who 
assumed them.. 

Camden tells us that the earliest instances of mottos 
painted on shields, which he had met with in this 
island, were those of William de Ferrariis, Earl of Der- 
by, who carried round his escutcheon, vair witha bor- 
dire of horse shoes, Luce, Leer ;” and Sir Thomas 
Cavill, who bore for arms a horse, under which was 
written “ THoma CREDITE CUM CERNITIS EQUUM EJUS:” 
these are both of the age of Henry III. The more 
abundant use of mottos was, without question, owing 
to King Edward III, who having founded the order of 
the garter, and given it the motto “ Honi soit qui mal 
y pense ;” each of the original knights of that order 
took to himself a motto of his own choice, and put it 
under his arms. From that period the fashion grew 
more and more in vogue, as may be seen from the ac- 
eounts which we have of the standards and pennons of 
the noblemen and gentlemen, both of England and 
Scotland, particularly during their French wars. 

N. B. Women wear neither crests nor mottos. 
The cry of war was the battle-shout of the house ; 

and was also worn in a scroll, as the “ Mountjoye St 
Denys” still is over the pavilion of the en king. 
Many families have, in consequence of the change of 
manners, retained these cries of war as mottos. . Of 
old they consisted very often of the name of the noble, 
as * A Home! A Home!” “ A Dovcias! A Dovatas!’ 
&e. 

Of Devices. 

Personal 41. The Device Proper is a badge or emblem inde- 
devices’ pendent of any part of the family ing ; the legiti- 

mate descendant of the emblems of the ancients. The 
device is always assumed ¥ the bearer personally, and 
either may or may not be the same, or that of his ances- 
tor, as he pleases. The roses, red and white, were the 

~ devices of York and Lancaster. The portcullis was a 
device belonging to the Beauforts (descended from John 
of Gaunt, fourth son of Edward ae and carried as 
such by the Jameses of Scotland. The said John of 
Gaunt, when he pretended a right to the crown in the 
reign of Richard II. adopted for his device “ an eagle 
standing on a padlock assaying to force open the same:” 
This was a strictly personal device. From these devices 
of the kings, some of the English pursuivants derived 
their names, as Portcullis, Falcon, &c. 

Of Supporters. 

Opinions 42. These likewise are exterior ornaments, being 
concerning placed on the sides of the atchievement as matters of 
the origin of embellishment, and formally to timbre or support it. 
supporters. Menestrier assures us that they had their origin from 

tilts, tournaments, and justings. “ On these occa- 
sions,” says he, “ it was usual for the knights to have 
those shields of their arms, (which we have already 
seen they were obliged publicly to display some days 
before the opening of the lists), guarded by their pages, 
armour-bearers, or other attendants, clothed in fancy 
dresses, sometimes making them appear as savages, 
Moors, Saracens, lions, &c. The business of these sup- 
porters of the shield was to take notice who, by cent: 
ing the shield, accepted the challenge of their master.” 

This custom was revived with perhaps greater magni- 
ficence than was ever before known, at a tournament 
in Paris before Louis XIV. in which the esquires who 
attended the nobles entering the lists, were drest in the the j 
most superb manner that art could invent representing sup 
Moors, Persians, Armenians, Turks, &c.. From 
these attendants thus disguised many heraldic writers 
bring the use of supporters, which, say they, every one 
who (being noble or gentle ac bre and mother’s side) 
was ‘admitted to tourney, ever after a right to 
carry. 

This doctrine is, however, strongly combated by 
many able writers, and pavtichlagly Ef the celebrated 
John Anstis, in his curious manuscript treatise entitled 
Aspilogia, (now in the Astle collection, ) who has these 
observations. ant 

« Tn these later ages, the nobility have been distin= 
guished from persons of inferior rank, by having sup 
porters and coronets cut on their seals; but, as far as £ 
am able to observe, there was not anciently any parti« 
cular mark in the seals of the nobility that differenced 
them from the knights. As to supporters, they were, 
I take it, the invention of the graver, who, in cutting 
on seals shields of arms which were in a triangular form, 
and placed on a circle, finding a vacant space at each 
side, and also at the top, thought it an ornament to fill. 
up these spaces with vine-branches, garbs, trees, flowers, 
plants, ears of corn, feathers, fret-work, lions, wiverns, 
or some other animal, according to his fancy. 

If supporters had been esteemed formerly, as at this 
time, the marks and ensigns of ne there could be 
no doubt but there would have been then, as now, par- 
ticular supporters appropriated to each nobleman, ex- 
elusive of all others ; whereas, in the seals of noble« 
men affixed to a paper addressed to the Pope, A. D. 
1300, the shields of arms of twenty-seven of them are 
in the same manner supported (if that term may be 
used) on each side by a wivern, and seven of the tial 
by lions. John de Hastings hath the same wivern on 
each side of his shield of arms, and also on the space 
over it, in the same manner as is the lion in the seals 
of Hache, Beauchamp, and De Malolacu. The seals of 
Despencer, Basset, and Badlesmere, pendent to the 
same instrument, have each two wiverns or-dragons for 
‘supporters; and that of Gilbert de Clare three lions 
placed in the manner above mentioned. The promis- 
cuous use of wiverns to fill up the blanks in seals, is 
obvious to all who are concerned in these matters. 

But what is a stronger argument is, that the same 
sort of supporters are placed in the seals of divers per« 
sons never advanced to the peerage. Instances of this 
kind are often met with; nay, the engraver hath fre- 
quently indulged his fancy so far, as to insert such fi- 
gures as do not seem proper, according to our present 
notions of supporters of arms; as two swords on each 
sidethe arms of Sir John de Harcla; and St George 
Sighting with the-dragon on one side, the Virgin with our 
Saviour in her arms on the other side of a seal affixed 
to a deed of the Lord Ferrers, whose arms on the im- 
press of a seal pendent to a deed of the 17th May, 
9 Henry VI. have not any supporters. 
When supporters were assumed, if there were two 

on one seal, they were generally the same; but some- 
times there was only one, and at other times three, as 
may be seen on various seals.” 

« After having considered the observations of Mr 
Anstis,” says Edmonstone, “ I am persuaded that not 
a doubt can remain of ‘supporters having originated 
from the fancy of seal engravers. However this may’ 

3 



be, it is certain, that in England supporters were of 
= old worn by many persons of the commons. All those, 

- particularly, who bore offices of dignity in the state, 
__as the lord deputy of Ireland, the lord of the marches 
of Wales, the warden of the stannaries, &c, and even 
by families altogether in private life ; as the Stevenings 

3 of Sussex, the Stawells of Somerset, the Wallops of 
Hants, Savage of Cheshire, &c. ; and certainly the sup- 
poe still worn by the descendants of some of these 
families, rest on a much more honourable foundation 
than any modern grant of supporters that can be ob- 
tained from a college of arms.’ 

ieee It is worthy of remark, that supporters were former- 
on chan. Ly changed very frequently according to the choice of 

individuals, and by né means coneideeais as fixed and 
unalterable marks of descent like the armorial 
bearings. From King Edward III. till James I. few of 
the English kings wore the same supporters as their 
predecessors. The lion, the falcon, the hart, the an- 
telope, the swan, the leopard, the bull, the boar, the 
greyhound, the dragon, and the eagle, were all suc- 
cessively used by the monarchs of England ; and one 
of them (Edward IV.) altered his no less than three 
times. ~ Edward VI. was the first who bore the lion 
crowned with the imperial crown. This was retained 
by Mary and Elizabeth ; and James also used it as his 
dexter supporter, placing the Scottish unicorn * on the 
left side ; on which arrangement, no alteration has been 

' made by any of his successors. 
Henry VIII. was the first king of England who for- 

mally ted supporters to the peers of the realm. He 
gave the like ornaments to the nights of the garter 
and of the bath. The kings of arms in England are 
authorised to grant supporters to all persons not under 
the degree of a knight of the bath ; and whoever of an 
inferior rank bears supporters in that kingdom, does so 
by an express t from the crown, 

Great abu- __In Scotland, the right to bear supporters is common- 
ses respect- ly supposed to rest on somewhat a different footing. 
ing the use Some of the baronets of Nova Scotia have taken up the 
re ip Scot. NOtion, that they are, by the terms of their patents, 

* entitled to add supporters to their paternal coats, and 
they accordingly wear them in their armorial ensigns. 
But an impartial consideration of the clause in the pa- 
tents will convince them of their mistake, more parti- 
cularly as it is not pretended, that there ever was any 
other royal grant or warrant issued, whereon they can 
found a-claim to any such privilege. In the patents 
revious to the year 1629, it is ordained, “ that the 

Basunete and their heirs-male shall, as an addition of 
honour to-their armories, bear, either on a canton or 
inescutcheon, at their option, the ensign of Nova Sco- 
tia, being Argent, a cross of St Andrew azure charged, 
with an inescutcheon of the royal arms of Scotland, sup- 
ported on the dexter by the royal unicorn, and on the si- 
nister by a salvage or wild man proper,” &c.; all evi- 
dently referring to. what is within the canton or in- 
escutcheon, and’ not to: any exterior ornaments of the 
baronet’s own shield, of which the said canton or in- 
escutcheon is henceforth to form: a part. Ass for the 
patents posterior to the year 1629, the whole of the 
clause just quoted is omitted, and the patentee is not 
allowed to carry a canton or inescutcheon of honourable 
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augmentation to his coat ; but, in lieu thereof, “ around Heraldry. 
his neck an orange tanny silk ribbon, whereon shall be ——\— 
pendent in a scutcheon argent, a saltire azure, therein an 
inesculcheon of the arms of Scotland,” &e. This al- 
teration, in all probability, took place on account of the 
manifest impropriety of blazoning supporters, mottos, &&c. 
on a canton or inescutcheon ; an objection which could 
never have occurred, had the construction which has 
been put on the clause of gift been the one. 

During the reign of Charles II. a letter was address- 
ed to the Lyon-office, strictly prohibiting any grants of 
supporters to persons under the de, of nobility. 
But many of the old barons of Scotland, (and partica- 
larly the chiefs of names,) who had always been in use 
to sit in parliament in their own right, and who with 
justice considered themselves as inferior in degree in- 
deed, but as members of the same order with the ti- 
tled Lords of Parliament, protested with great zeal 
against being obliged to discontinue the use of those 
supporters which had been borne by their ancestors 
for several centuries, and originally retained either as 
the marks of their patriarchal superiority over their 
clans-men, or im consequence of some feat of skill or 
valour in tournament or in battle. The matter was 
not pressed, and these families have continued their 
meppertes ever since without any objection being 
made. Of later years, however, a much more ques- ; 
tionable extension has been given to the use of sup- 
porters. From whatever cause the laxity may have 
arisen, the fact is certain that we have seen supporters 
assumed by persons who, so far from having any claim 
to being descended from the old barons who had power 
of pit and gallows, and were in reality the nobles of 
Scotland, as much as either dukes, marquisses, or earls, 
are sprung from the very dregs of the people, and are 
in truth the very men to guard against whose pre- 
sumption and insolence was one of the first t ok- 
jects for which a college of heralds was instituted in 
this country. The utmost latitude which can be given 
to the interpretation of the law on this head, either as 
it is expressed in the King’s own words, or as it has 
been modified by the practice of the heralds, is that 
those of the lesser barons, who can shew proofs, by old 
seals or otherwise, of their ancestors having borne sup- 

rters previous to the ing of the act 10th Se - 
r 1672, are excepted from the general rule, and per- 

mitted to carry ray prone The letter above referred to 
was quoted by the Lord Lyon bene Foadoge pone 

r refusing supporters to persons o very diffe- 
pac ae cau of those ia have of late procured 
these ornaments by the good offices of his successors. 

——At titulos Regina Pecunta donat, 
Et genus, et proavos, sordesque parentis honestat. 

Secranvs, 

No women have a right to bear supporters, except 
those who are peeresses by descent or by patent. If 
they are peeresses by patent, they have in consequence 
a grant of supporters to themselves and their heirs- 
male ; if by descent, they retain the ancient Po gece 
of the barony, to which they have an indisputable right, 
in as much as they represent peers whose insignia and 
titles are all through them to descend to their pos- 
terity. 

* The unicorn was originally, with great propriety, assumed by the Scottish kings, in allusion to the words of Scripture, Job xxxix.— 
« Canst thou bind the unicorn with his band? Will he be willing to serve or abide by thy crib?” ’ 2 
+ Vide Fountainhall’s Decisions, MS. (in the Advocates’ Library) p. 217. This important document was pointed out by John Riddell, 

Esq. advocate, a gentleman-whose attainments in every part of the antiquarian Jearning of his country are above all praise, 
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between every two points a strawberry leaf lower down. . 
See Fig. 5. ‘ 5, aie 
A ether has pearls to the number of twelve or six- 

teen, placed on the edge of the rim. See Fig. 6. 
A baron has only six pearls, 
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ae Of Crowns and Diadems, 

43. Crowns or coronets may be used in armorial 
bearings in four different ways. 

Various 
uses of 
crowns in 

Fig. 5. 

blazons, 

British co- 
ronets. 

PLATE 
CCXCIV. 
Fig. 1. 

Fig. 2. 

ist; As essential or internal parts of arms, that is, 
when they are the chief figures of the escutch¢on, as 
the three crowns in the shield of Sweden. Many fa- 
milies throughout all the European kingdoms bear 
similar arms ; and crowns so worn are no marks of sove- 
reignty or dignity of whatever form they may be. 

Qdly, When they are used as additional charges, or 
ornaments within the shield, they are in like manner 
no marks of sovereignty or dignity. 

3dly, When crowns are placed upon helmets, which 
timbre coats of arms, they are then marks of dignity, 
being commonly so poe by sovereign princes, Yet 
many gentlemen who have no pretensions to such 
rank bear crowns on this way in their helmets; a cus- 
tom which, according to Menestrier, is derived from 
the tournaments, “ especially those solemnized in Ger- 
many, where knights were allowed to adorn their hel- 
mets in that manner, in memory of their having been 
exercised in such disports.”. And though indeed there 
are many helmets placed over the German coats, ac- 
cording to the number of feus, whereby the bearers 
voted in the circles of the empire; yet we see but few 
of them adorned with crowns, which, according to our 
author, can only be explained by supposing that some 
of these feus are not privileged to. carry a crown, the 
ancient possessors of them not having been present at 
the tournaments. : 

4thly, Crowns placed immediately above the top of 
the escutcheon, are ensigns of sovereignty or nobility, 
~whereof the degrees are set forth by their shapes. The 
arched crowns topped with monds were first introduced 
by the Emperors, and from that circumstance are 
-called imperial crowns, although now worn by all the 
kings in Europe, since Charles the Eighth of France 
assumed an imperial crown, in token probably of his 
pretensions to the empire of the East. 

“ The imperial crown of England is composed of 
four crosses pattee, and as many fleur-de-lys of gold 
placed on arim or circlet of gold, embellished with 
precious stones. From these crosses arise four circular 
bars, ribs, or arches, which meet at the top in form of 
a cross; at the point of intersection whereof is a pe- 
destal, whereon is a mound. ‘On the top of the mound 
is a cross of gold, all embellished likewise with precious 
stones, and three very large oval pearls; one of them 
being fixed in the top, and two pendent at the-trans- 
verse beams of the cross.. The cap within this crown 
is of purple velvet, lined with white taffeta, turned up 
with ermine. See Plate CCXCIV. Fig. 1. 

The crown or coronet of the Prince of Wales resem- 
bles the king’s crown, save only that it hath not four 
arches, but two only. See Fig. 2. : 

The younger sons of the king bear coronets, com- 
posed of crosses pattee and fleur-de-lys. 
A duke ie of the blood-royal) has a circle of gold, 

with eight leaves of equal height above the rim, com- 
monly called strawberry leaves, the whole richly 
chased ; a crimson velvet cap, turned up with ermine 
of one row, and topped with a golden tassel. See Fig. 3. 

A marquis has a circle of gold, with four leaves 
“epi between four pearls, raised on points of equal 
eight with the leaves. See Fig. 4. 
An earl has eight pearls raised on as many points, 

placed on the rim of his jag. & 
golden circle, See Fig. 7. 

Of the Cap of State. 

on the helmet itself, or 
timbering the whole steve Mr Sandford, in 
his. Genealogical History of the ings 

his successors, as 

this cap-of state. For on one side is always to be seen 
the figure of the monarch on horseback and in armour, 
with this. cap of state on his head, and the crest of 
England set thereon,” - 

The cap was originally therefore granted to certain 
nobles, on account of pre-eminent dignity or merit, as 
we find in the case of Henry II, Duke of Lancaster in 
England, and Archibald» Earl of Douglas, Duke of ' 
Tourraine, and Great Constable of France, whose F 
affixed to several charters still extant in Scotland, al- 
ways represents the helmet.as adorned with this, cap. 
But now the cape of state hath lost all its former emi- 
nent dignity by the evil usage of certain. heralds, and 
is now borne not only by all degrees of nobility, but 
by many of the inferior got: and indeed by some ef 
the lowest extraction. See Fig. 8. 

Of Ensigns belonging to Ecclesiastical Dignities. 

45. The Pope carries his arms in an oval shield, or Church, 
cartouche, which form has become common in Italy, in signs. 
consequence of other ecclesiastics imitating their chief. 
This shield is adorned externally with the ensigns of 
his dignity, which are, 1st, Zhe Tiara. This is an 
high cap, or mitre, of silk, .epvironed with three 
crowns of gold, and topped with a mound and cross 
like the imperial crown. This triple crown (or as it is 
called by the Italians the regno).is the sign of his 
supremacy, and placed over cartou See 
Fig..9. 

Qdly, The keys, one of and one of silver, (sym- 
bols of the Pope's power ipo and shutting the 
gates of Paradise) are placed in saltire behind the car- 
touche, 

3dly, The staves, The two angels which support 
the proper arms are placed in a sitting pi , one on 
each side of the cartouche; each with one hand up- 
holding the regno, and with the other grasping a long 
staff, having three traverses near the top; which trae 
verses end in trefoils, and are of the same metal with 
the keys. : . “2.4 ied, 

The cardinal’s external armorial mark. of dignity is 
the red hat, with which they timbre their shields, hay- 
ing red strappings, with fifteen tassels down 
at each side of the shield. Innocent III. ged. the 
cardinals to discontinue all symbols of secular dignities ; 
but this was never complied with except by the Ita- 
lians. 

Archbishops of the Roman church, primates, and le- 

gates, place a cross staff a7 two traverses in pale be- 

Fig. 7. 

Fig. 8. 
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hind the shield, and above the same a green hat with 
ten tassels hanging down on each side. 

Our modern archbi in England place a mitre 
affrontée on the top of the shield, (Fig. 11.) issuing 

a ducal coronet, and having two labels or pend- 
ants hanging from it, and behind the shield two cro- 
siers in saltire. _ Bishops use the mitre alone, proceed- 
ing from a plain cirelet of gold, without any other ex- 
terior ornaments. 

Abbots of the Roman church use a mitre in profile, 
and a crosier in pale behind the shield; above both a 
black hat with a knotted cord, and six tassels on each 
side, as may be seen in many of our Scottish abbeys, 
such as Holyroodhouse, Paisley, &c. Priors, provosts, 
deans, and chanters of the church of Rome, are all dis- 
tinguished by similar marks, such as palm-branches, 
pastoral staves, &c. 4 

Ensigns of Civil and Military Offices. 

46. In France and Germany it has always been the 
custom of the great civil officers to denote by some exte- 
rior ornament of the shield their station and dignity. 
In Scotland likewise this practice was common before 
the union; but in spite of the unceasing erfleavours 
of the heralds of England, the great officers of that 
kingdom have never complied with the customs of 
their brethren in the other states. The only 
established civil officer in England who is distinguished 
by any armorial ensign of his official dignity, is the Earl 
Marshall, who carries behind the shield of his arms fwo 
batons in saltier sable, the ends gold. When there is a 
deputy Earl-marshall, he is permitted to carry one baion 
in bend dexter, exactly as was used in Scotland. 

The chancellor of Scotland bore behind his shield 
two maces in saltire, ensigned with imperial crowns; as 
also under the shield a purse with the strings .open, 
pendant, fretted, nowed, buttoned, and tasselled ‘gules, 
embroidered with the reyal arms. ; 

In addition to these, the chancellor of France has a 
proper cap of gold, (mortier d’or) turned up ermine 
‘on the helmet, 

The presidents of the parliaments in France had in 
the same way their proper cap of black velvet edged 
with gold galloon. 

The lord high chamberlain in Scotland had two keys 
disposed in saltire behind his shield, in the same man- 
ner as the grand chambrier of France. 
~The justice general of Scotland carried two naked 
— in saltire behind his shield, the points being up- 
war’ f 

The lord high treasurer in Scotland carried a white 
staff ensigned on the top, with an imperial crown in 
pale behind his shield. 

. The office of cup-bearer being of old hereditary in 
the house of Southesk, these Earls carried a golden cup 
in their arms, 

The king’s foresters carried hunting horns; as Bur- 
net in the northern forest, and Forester of that ilk, in 
the southern. | So did the grand veneur of France. 

The grand pannetier of France carries under his arms 
© atich cover and knife and fork in saltire. 

The lord high constable of Scotland carries on each 
side of the base part of his shield, an arm gauntletted fess- 
ways, issuing out of a cloud, and grasping a sword erect- 
ed in pale at the dexter and sinister sides of his shield, all 
proper hilted and oR. 

n France many other exterior marks of the same 
sort were in use, all sufficiently intelligible without 
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previous description, as the (1 master of artillery, 
who carried under his arms ag field pieces, &e. 

But in no kingdom were either external or internal 
ensigns of dignity so extensively used, or 20 systemati- 
cally arranged as in France, during the empire of Na- 

leon, Not only were princes, grand dignitaries, 
ukes, counts-senators, counts-archbishops, counts-mi- 

litary, barons-military, baron-bishops, and chevaliers, 
distinguished by mantles lined in’ didierent manners ; 
but for each of these ranks of ms there was set 
apart some one of the hono le ordinaries, which, 
either by its charge, its colour, or its position, immedi- 
pig Areca rege wi pean pp vere a 
er : Thus the princes dignitaries 
a chief of azure c ba da bees of ; dukes, a 
chief’ of azure with stars of silver ; counts-sena- 
oo a canton aeeest azure, char; with a mirror in 

e or, in which a nt w: ent it- 
self; seadie andiiaices. on a a Pity _pethnga a 
cross patee’ or; counts-military, on a canton-dexter 
azure, a sword erect in pale argent mounted or, &c. 
The canton dexter always d a count, the canton 
sinister a baron, Chevaliers of the legion of honour 
laced the cross of their order on any one of the nine 
onourable ordinaries which preferred. In this 

heraldry supporters are entirely laid aside, and the no- 
bility, under the rank of princes, are distinguished ne 
the number of feathers in the plume of the bonnet wi 
which the shield is timbred. See Plate CCXCIV. Fig. 
12. shewing the Arms of a Duke under Napoleon. 

Of Ensigns of Chivalry or Knighthood. 

47; Knights of the different sovereign orders in Eu- 
rope are in use, to surround their shields with the col- 
lars of their orders; and if any one has more orders than 
one, the collar of the most ancient order ought of right 
to be placed nearest the shield. In Britain, however, it 
has become the practice for knights of the garter to 
place their shields within the garter itself, not the col- 
lar of the order, and always to give this most dignified 
order the preference over every other, by assigning to 
its ensign the place of honour nearest to the escutcheon. 
For a particular account of the several orders now so 
much in vogue among the sovereigns of Europe, see the 
article KnigurHoop, 

Of the Compartment. 

48. The compartment is that figure,on which theshield 
and su usually rest. When the bearer has more 
mottos one, if one of them relate to the su’ 
or figures of the shield, it should be placed in the com- 
partment ; if one relate to the crest, it should be in an 
escrole thereupon. Heralds agree, that the com 
ment is in general intended to represent the or 
feu of the person below whose shield it lies, although it 
be sometimes granted or assumed in memory of some 
remarkable action. An instance of the ent 
thus applied, is to be found, says Nisbet, “ in that of 
tlie Baris of Douglas, who obtained the right or, | 
their. supporters placed within a pale of wood wreathed, 
because the Lord Samos, in King Robert Bruce's time, 
defeated the English in the forest of Jedburgh, and, 
that they might not escape, caused wreath im 
that ‘part of the wood, by which he conjectured 
might make their ” The territorial compart- 
ment may, in like manner, be illustrated from the same 
family. William, first Earl of Douglas and Mar, has 

Heraldzy. 
—— 

whe 
dry. 

PLaTEe 
CCXCIV. 
Fig, 12. 

Badges of 
knighthood. 

Conspart- 
ment, 
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Heraldry. « a compartment like to a rising ground, with a tree 
—Y~"_ growing out of it, and semée of hearts, mullets, and 

Pavilion. 

cross crosslets, the armorial figures of this Earl’s escut- 
cheon, to shew that the compartment was meant to re- 
present his lands and feus.” Others seem to have as- 
sumed a compartment from more fanciful motives ; as 
the old Earls of Perth, who had a green hill semée of 
galtraps, which, with their motto “Gang warrily,” 
forms a complete device. 

Of the Pavilion. 

49. After treating of these external marks of honour 
common to the tiobes of the European. kingdoms, it 
remains to take notice of one entirely confined to sove- 
reign princes, although not assumed by all of them, 
viz. the pavilion. This is a tent or tabernacle, with a 
eanopy roof, under which the arms of the emperors, of 
the kings of France, and of some other princes, are 
usually represented. Menestrier is of opinion, that the 
first who invented this use of the pavilion was Philip 
Moreau, and that from its having made its first appear- 
ance on the coins of Philip of Valois, it derived the 

Full blazon Dame by which we know it. As a specimen of the 
of Scotland. mode of blazoning arms, we have inserted the royal 

PLATE 
cexciv, the blazon, accordin 

Fig. 13, 

Funeral at- 

atchievement of Scotland, in Plate CCXCIV. in which 
to Myr Nisbet, runs thus: 

« The sovereign ensign armorial of the kingdom 
of Scotland—or a lion rampant gueules, armed and 
langued azure, within a double tressure counter flower~ 
ed with flower de lysses of the second; timbred with 
a helmet affrontée with bars or, adorned with lam- 
brequins or, doubled ermine, and ensigned with the 
imperial crown of Scotland; and thereon for crest a 
lion sejant full-faced gules, crowned or, holding in his 
right paw a naked sword Proper, and in the sinister a 
scepter or, both erected; and above, in an escrole, the 
motto “(In DEFENSE.” The shield is encircled with 
the colour of the most noble order of the thistle, with 
its badge thereto appended of gold, enamelled azure, 
having the image of St Andrew surmounted of his 
cross argent; and supported by two unicorns argent, 
crowned with imperial and gorged with open crowns, 
to the last chains affixed passing between their fore- 
legs and reflected over their backs or ; he on the dexter 
bearing up a banner or, charged with the red lion of 
Scotland ; he on the sinister, a banner azure charged 
with the white cross of St Andrew, both standing on 
a compartment cheque or and azure like a pave- 

* ment, on the first the lion of Scotland, and on the se- 
cond St Andrew’s cross. All within a royal pavilion 
of cloth of gold, semée of thistles slipped proper, 
doubled ermine, the comble or canopy rayonnée, and 
adorned with precious stones, and topped with the 
crown of Scotland, over all on an escrole the device of 
Scotland, (alluding to the thistle,) “ Nemo ME IMPUNE 
LACESSET.” 

Of Funeral Escutcheons, &c. in Scotland. 

50. Although our code calls no man noble under the 
chievement, degree of a baron, yet there is an old and well-known 

distinction between nobiles majores and nobiles minores:: 
the first comprehending all titled nobles from the 
prince to the baron ; ,the second, all between the baron 
and the gentleman inclusive. em 
A gentleman is one descended of three descents 

of nobles (viz. of name and arms) by both father 
and mother, for gentility is not perfect in the person 

HERALDRY, 
who first obtains arms among us, or letters patent of 
noblesse on the continent; as, among the Romans, 
though the father was free born, and of the equestrian 
census, yet it was requisite that the grandfather should 
be so also, otherwise the son could not obtain the an- 
nulus, or symbol of the equestrian rank. Gentility, 
then, begins in the grandfather, increases in the father, 
and is perfect in the son. 

The proofs of this nobility are the armorial ensigns 
or gentilitial tesseras of these ancestors, arranged in 
due order on the sides of the ‘escutcheon, (and there« 
fore fitly here treated of among the external ornaments 
of the shield), not indeed commonly, but on particu« 
lar occasions, as on that of the funeral of the bearer. 
The arrangement of these tessere is the same, to 
whatever number they amount. If the nobility be of 
four descents, or lineages, the mode of arrangement is 
as follows: ‘ 

[Arms of 
the Fa- Mother. 

ther. 

Father’s Arms of the pes 
_ | Mother. ‘Great-Grand- M Ba 
Nee son, noble poe 

by four de- ’ 

Grand- gays at m: Grand- 

father’s Mother’s side father’s 
Mother. r _| Mother. ee a 
—— ee 

| Grand- | Grand-] 
mother’s mother’s 
Mother. Mother. 
—— ——~ 

H 

The full funeral escutcheon of the Duke of Athole Prats 
is represented in Plate CCXCIV. Fig. 14. CCXCIV. 

In England, the place of this genealogical eseutcheon Fig- 14 
is supplied by the genealogical pennon before described, 
in p. 730. 

Of Precedency. 

51. It is, as was formerly observed, the on 
ralds to settle the order or precedency 
sembled in public meetings. The rules by which the 
precedency of individuals is ascertained, seem to be 
more fixed and determinate in England, than with us 
of Scotland. Sir William Blackstone, in his Commen- 
taries on the Law of England, book i. chap. 12, gives a 
Table of Precedence, which is here ciple as the most 
safe authority. 

TABLE OF PRECEDENCE. 

The King. 
The King's Children and Grand-children. 

Brethren. 
Uncles. 
Nephews. 

The Archbishop of Spee F 
Lord Chancellor or Keeper, if a Baron. 
Archbishop of York. 

of the he- y 
all those’ as presedency a 
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unger sons. 
State, if a Bishop. 

secre of London, ., 
Durham, ., 
Winchester. By. 

Bishops. £, 
Secretary of State, if a Baron. 
Barons. 
Speaker of the House of Commons. 
Lords Commissioners of the Great Seal. 
Viscounts eldest sons. 
Earls younger do. 
Barons eldest do. 
Knights of the Garter. 
Privy Counsellors. 
Chancellor of the Exchequer. 
Chancellor of the Duchy. 
Chief Justice of the King’s Bench. | 
Master of the Rolls. 
Chief Justice Common Pleas, “ ¥ 
Chief Baron of the Exchequer. pail 
Judges and Barons of the Coif. . 
Knights Bannerets Royal. eunsioxd 
Viscounts younger sons. S sanord 
Barons do. ; 
Baronets. 
‘Knights Bannerets. Metres 
Knights of the Bath. o ' 
Knights Bachelors. OP, ,thatentseD 
Baronets eldest sons. 
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pacer 8 Seay Divinity, Law, Molitor} 

=i ‘the lives of their fathers.” 

memory. 
** Le Blazon composé de differens emaux 

- N’a que quatre couleurs, deux panes, deux metaux. 
Et les marques d'honneur qui suivent la naissance 
Distinguent le noblesse, et font sa recompense, 
Or, argent, sable, azure, gueules, sinople, vair, 
Hermine au naturel, et Ja couleur de chair, 
Chef, pal, bande, sautoir, fasce, barre, et bordure, 
Cheveron, pairle, orle, et croix de diverse figure, 
Et plusieurs autres corps nous peignent la valeur 
Sans metal sur metal, ni couleur sur couleur. 
Support, cimier, bourlet, cri de guerre, et devise, 
Colliers, manteaux, honnevrs et marques de I'Bgtize, 
Sont de I’art du blazon les pompeux ornements ; : 
Dont Jes Corps sont tirés de tous les elements 
Les astres, les rochers, fruits, fleurs, arbrés, et plantes. 
Et tous les animaux en leur formes differentes, 
Servent a distinguer les fiefs et les maisons, 
Et de communautés composent les blazons. 
—De leur termes precis enoncer les figures 
Selon qu iicts och de diverses Sopa” 
Le blazon‘ echoit en partage a l’aisné; 
Tout! canst doit briser comme il est ordonné.” 

x Abrege, p. 62. 
See the works of Menestrier, de la Colombiere, Pal- 

liot, Henniker, Upton de Militari Studio ; —— 
de = Aureo de Armis; Spelman 

S -— de emt b * Ravin 
heatre Se lo heurs Guilt iors = 

monstone’s Eng lish’ Heraldry D ways 
raldry; Nisbet's “Scots Heraldry; 
Eminent Antiquaries), Carter, Camd jagh Gis Sir 

Knights do. do. George Mackenzie's Treatise ; Bartolus de jure wae 
Baronets younger do, rum; Pee ott: 

INDEX. 

| ({ Azure, 23 Birds, 30 Closet, 25, 6 
Abatementsof ae § 33 Blazon, origin of the term, 12 Cour point, 24 
Angle, 24 B Blazoning defined, 22 Coins when first stamped with 
Annulet, p. bad Baillone, 29 rules for, p. 725 arms, 9 
Arched, 24 Banded, 28 Border, 25, 8 Coleones, arms of the, Note, p. 
_Argent, 23 Banner, 21 Buonaparte, heraldry adopted 708 
Armes parlantes, 17 ; Bar, 25, 6 by, Collar point, 24 
Armories, opinions concerning Baron, and femme arms in, 34. Colours, origin of the, 14 

the antiquity of, 2—8 Barrulet, 25,6 Cc Columbus, arms of, 18 
Yeasons for referring Base point, 24 Cadency, marks of, gi Compartment, 48 

c their origin ‘to ‘the Batton, 25, 4 Canton, 25, 18 Compony, 25, 8 
tournaments, 9-14: »Battled, 24 Cardinals’ insignia, 45 Concession, arms of, 20 

introdticed into, France Bend and bendlet, 25, 3 Cap of state, 44 Contre ermine, 23 
and Englund, 15,16  Bevil, 24 Centre point, 24 Contre charged, 29 

formerly alienable, 20 zants, p. 724, Cinquefoil, 30 Contre vair, 23 
Armed (lions), 29 + Billets, p. 725 Civil dignity, marks of, 46 Coronets, 43 
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Index. Conped, 28 
—— Couple close, 25, 13 

Coupy, 24 
Cottise, 25,2 — 
Couchant (lion) 29 
Coward lion, 29 
Crenelle, 24 
Crescents, 27 

Crest, 39 

Crosses, 25, 12 

Crosslet, 25, 12 

Crowns, 43 

. Debruised, 29%) fags oy 
Devices, 40, 41 barter 
Diaperé, p. 725 

. Dignity, marks 
_ ancients, 6 
> marks of, 19! 

marks of, 455 46 
© Dimidiation, 34 

of, among’ the , 

E 
’ Eagles, 30 
Ecartile, 24. 

Embowed, 30 
Enaleron, 25, 8 ’ 

“Endorse, 25, '2 
Endorsed, 29% 
Entoiré, 25, 8 
Enurné, 25, 8... 

Ensign, and its kinds, 21 
Erased, 28 

‘Ermine, erminois, erminites, 
23 ; 

Escuteheon, 25, 7 
Estoil, 27, ' 

E 
Faire fenetre, 13 
Falcons, 30 

‘Fess, 25,°5 
File, 25, 19 

Fish, 30 , 
Fissure 2553: 
Fitched, 25, 12 
*Flanche, 25, 0 
'Flasque, 25, 10° 
-Flanque points, 24, 

Ftowers,, blazoning by,,23 
Fret, 25,, 14 
Fuzil, 20. 
“Funeral escutcheon, 50 

Galez hastiludiales, 12 

» Garter, 25, 3 

order of the, 47 
*.Gebelin, M, Court de, 2, 17 

/ HERALDRY. 

HER 
HERAT isa city of Persia, and formerly the capital 

of Khorassin, It is the ancient Aria or Artacoana, 
the capital of Ariana. Herat is situated in a spacious 
and highly cultivated plain; encircled! by lofty moun- 
tains, and traversed by the river Herirood, which runs 
into the Caspian Sea near Zaweh. ‘The city, which 
covers an area-of four square miles, is surrounded with 
a lofty wall anda wet:ditch, and is defended by a. cita- 
del in the western face, which is a small: square castle, 
built upon -a mound with burnt brick} and “flanked 
with towers at the ancles, On each face of the city is 
a gate, and two, in, the yorthern face, and from each 
gate a spacious and well supplied bazar leads to the 

"Genealogical pennon, 34 Meirre, 23 : ayonne, 24 
Gentleman, 50; Montegr rite dant, 29. 
Gideon, 21. ....,. Morgan, 2, : aise tae: 
sis 25, 16 ¥ ay w ion, lines of, 24 

Ipes, p, 724 Motto, : » 25, 8. Vie aD .4, 
Gonfaloniere, 22 * Mullets, 27. ; jit), er SD Dad 
Gonfanon, 2 1) ’ Mushetours, 23 shiteileeti BE Dairy. 
Greeks, armorial ensigns of the, vert od Sable, 23 ,ccocp A band 

3-7 oe Foti. Saltier 25.11 
Gules, 23, Naiant, 30 Sanguine, 23 
Guttes, p. 724 Naissant, 29 and, mn of, 49 — 
Gutty, ib.. Nebule, 24 Seals, when first arms were en- 
WOW iat rushi . Nombril, or navel point, 24 gravedon; 9 550 

oud a COO 28 Nowy, 24, 29 Secon A <2) > esd 
faurients 80 99.001)! go Segreant, staat 

Helmets, 30 joy 96 Lowe) Oo Shield, 21. ta a! a, 

Henry the Fowler, 3,12;... Ogresses, p. 724 lople, 23 et tte 
Heraldry, definition, of, i. Ombre de soleil, 27 POP en RIA 

origin of, 2—14 Or, 23 Supporters, origin of, 42 
"1" “probably ‘arose ‘at the Ordinaries, 25 . . who havea right to bear, 
/ Wo o> time of the’ tourna. Orle, 25, 9 . » odin England, ib. 

| ments, 9—14 Orleans, the Maid of, her arms, =, who have aright to bear, 
~»intwoduced inte France 18 : in Scotland, ib. 

and. England, 15, 16. Surcoat, 210 
“Hurts, Pe 1246, 9 oo) P Surmounted, 25, 4~ 

y ty Pale, 25, 2 Beat r S 

5 Pallet, 25, 2 Fe 
Ibex, 30 Papillone, p. 725 Tabart, 20. 

, Impaling, 34 Party, 24 Taille, 24 r 
Indented, 24... Passant, 29 Tenny, 23 
Ingrailed, 24 , Pattee, 24 Tiara, 45 
ingrafting,, 34 Pavilion, 49 Tierce, 24 
Invecked, 24. , Pean, 23 Timbre, its parts explained in 
Issuant, 29 Pellet, p. 724 36—39, . stead r 

“ Pennons, 3 pe atess $3.)5 cacstl 
ol Pile, 25, ‘ombs, when | armories 

Jambe, 29. Planets, blazoning by, 23 "were used Maas Ser 
-Jelloped, 30 Plates, p. 724 Torteaux, p, 724 
Jessed,, 30. Points of the shield, 24° "Tortille, 28 © 

_ Jews, armories ascribed to the, Pomeis, p. 724 Tournaments, 914. 
3,7 Pope, insignia of the, 44 Trefoil, 30. : 

, Potent, 23 Tressure, 25, 9, - 
1 ’ Precedence, 51 ; < te 

Knighthood, marks.of, 47 Precious stones, blazoning by, 
Knights-service, armories deno- 23 qt. OS ines ea - 

ting, 19 Prelates’ insignia, 45 - | Urde, 24 ~ 
I ; Pretence, escutcheon of, HS ator cacnel 

ty som) Proper, 23 Cie OM 
Label, 25, 19:38 Purpur, 23 _ Nair, 23, 
Lambrequip,)37. Verdoyé, 25, 8. 
Langued, 29 Q Verget, 25, 2 
Lions. in. ail their forms, 29 Quarter, 25, 17 Vert, 23° 

. . ; Quarterings, 34 Voided, 25, 5 
; Quatrefoil, 30 Voider, 25, 10 

Mantles, 37 R ; 
Mantling, 37 Rabbinical armories, 7 w 
Marshalling of coats, 34 Ragule, 24 “Wavey, 24 
Martlets, 30, 31 Rampant, 29 Wreath, 38 
Mascles, p. 724 Rapin, 29 “Wyverns, 30 

ee 

HER 

centre of thetown. The street which leads from the H 
southern gate to the: cattle-market, opposite, to. the 
citadel, is covered »withva vaulted roof. Independent 
of the public fountains‘on either side of the Bazars, 
almost every house has a separate fountain of water. 
The principal public buildings are the residence of the 
prince, and the chief mosque. The former is a mean 
building, with a common gateway. In the front of 
the building is an open: square, with the gallows in the 
centre. -mosque, which is called the Mesghed 
Jama, was formerly a ificent building, and cover- 
ed a space of eight hundred square yards, It is now, 
however, falling rapidly into decay. : 

oo owe 

erat. 
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| ~ Herat carries n'a very extensive trade, dnd has 
therefore received the appellation of Bunder or Port. 
It is the emporium of the commerce carried on between 
Cabul,” Cashmere, Bukhara; Hindostan, and Persia. 
Cabul ies the inhabitants of Herat with shawls 
and raw ‘sugar, chintz, muslin, leather, and_T. 
skins; which export ‘to Meshed, Yezd, Kerman, 
Ispahan, and Tehraun, and receive in return dollars, 

, , ‘pepper, and su- 
candy. Kerman furnishes. dates shawls, and 
‘receive carpets from Ghaen, The staple com- 

re of ‘Herat, are silks, saffron, and assafcetida, 
which are 

Hindoos, vdistinguidkedby-shoge and credit; and who 
er istinguished by the government, in conse+ 
quence of their ‘conimeércial concerns, 96.6) 

ter at Herat; is often injurious to) the ‘crops ; but no~ 

tailed sheep are'abundant. |The revenue of the town: 
is estimated at 44 lacks of rupees. It is raised by a 
tax on caravanseras, y and gardens, and a:duty-on 

and imports. e town is governed by Prince exports ; 

Hadjy Firooze, son of the late ‘king of Cabul, who 
my Be of 50,000-rupees to Persia. 

e population of Herat is 100,000, of whom 10,000 
are Patans, 600 Hindoos, and the remainder Afghans, 
with a few Jews. ~ East Long. 63° 14’, North Lat. 
34° 12’, See Macdonald Kinneir’s Geographical Me- 
moir of the Persian Empire, p. 181—183..- 
a ULT is the name of one of the 

he Hera psy Pex and: runs into seer 

ednnal-of tse Seitty, whicly Hegiam iat Cotto; passes wi ith- 
_ in’ 12 myriameters of Montpellier, coasts along the 

' Mediterranean, and’ after “aay - sane non Ha » 
ascends to Bezieres, and from this, after 
Orbe, it goes on to Narbonne. The woods in this 

are very fine, but not numerous. They 
occupy only from 28 to 29 hectares, or from 54 or 55 
acres, one half of which belongs to the nation. The con- 
tributions in 1803. were 334,317 francs. The principal 
towns are ud teens 

Montpellier, the capital . . $3913 
pASORIGTES uals ..prgshn dusreayeenere 0% oh Jind RX 
Lodeve, be fl) -greleu aeeely ep) eye 7843. 

St P 4506 Pit Sect 54d ee aniedne dtodd: tet 
The population of the department is 291,957 

‘See France, vol. ix. p. 676. col 2, 

HER 
' HERCULANEUM, is an ancient city of Italy, situa- 

ted onthe Bay of’ Naples, and supposed to have been eis 
ther founded by Hercules,orin honour of him, 1250 years 
before the Christian era. About 957 years later, the 
Romans seem to have taken ion. of the city, and 
to have retained it ever after. In the year 63, it suffered 
severely from an earthquake, which, according to Sene- 
ca, occasioned the total ruin of part of it, and left the re- 
mainder in narra san But in the year 79, an erup- 
tion of Vesuvius fi first time exhibiting volcanic fires 
to the existing generation, buried the whole many feet 
ns tea Bis pe eeepc tulle owe on 
oui aren pe See by torrents of li- 

va, or swallow which _or swallowed up by the earthquakes 
Cuncta jacent flammis et tristi mersa favilla. Mantis. 

one of Ch were, withdrawn from what proved, 
to be a.temple in the centre, of the ancient Hercula~ 
neum,, lee-o3 ) 

complete search to be made am 
subterraneous city, and all the antiquities to be preser- 
ved. This was long and ardently prosecuted ; and the 
entrance.is now gained by.a narrow passage, descend-. 
Rprdeeeeh Selma See the surface, 
where it branches into numerous alleys leading to diffe- 

| vent streets and buildings. Neither the precise extent 
or population. of Herculaneum can be. ascertained, 
though it is»probable that both were considerable; and 
we: know thatut »was.a-city of the second order. All 
the streets run in straight lines; they are paved with 
blocks of lava, which, indicates the vicinity of more an< 
cient volcanic eruptions ; and there is, for the most part, 
an elevated foot-path along their sides, for the conve- 
nience of pedestrians. The houses, whose exterior does 
not seem to have been ornamental or regular, consisted 
only of one story, built‘of brick. The walls of many 
are thrown out of the perpendicular, and some are co- 
vered with coloured stucco, upon which are executed 

i << in fresco, From the general appearance ex~ 

ibited by the different edifices, we may safely conjec~ 

ture that on al ic pence of vay paae 
or ashes, which fell in repeated showers, an in 

ahumid state, until the city was totally buried under it. 

Indeed it was so fine, that the most perfect impressions 

of thei objects’ thus covered were imprinted there, and, 

ir being now removed, the cavity may serve for 

a plaster or metallic cast. By this means innumerable 
articles were preserved entire, and scarcely displaced 

ceived accessions uhaccompanied by any extra- 

orilinary de of heat or violence. 

Hercula- 
beum. 
_—— 

, The remains of several public,.buildings have been! Ancient 

discovered, which shave. pussibly «suffered from. subse- temple 

quent.convulsions. | Amiony:thiese are two temples, one 

of them 150 feet by 60,.im which was found a statue of 
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Herculae Jupiter. A more extensive: edifice stood! opposite: to 
neum. these, forming a rectangle of 228 feet by 132, supposed 

Theatre, 

to have been appropriated for the courts of justice: 
The arches of a portico»surrounding it were «s 
by columns; within it was. paved with» marble; the 
walls were painted in fresco; and. bronze. statues stood 
between 42 columns under the roof... 6 se...» 

Before the year 1738, the theatre was discovered ; the 
size of which has afforded some conjectures regarding 
the population of Herculaneum... The) building, was 
nearly entire ; very little had been displaced ; and we 
see in it one of the best:specimens extant of the archi- 
tecture of the ancients. It seems to have had two princi- 
pal gates, with inscriptions over the architraves of each, 
besides seven entrances, called vomitoria, communicating 
with the benches, Many columns and pilasters, with la- 
boured entablatures, appeared in the Proscenium, and 
some supported bronze or marble statues. The walls were 
covered with paintings in ‘the arabesque, andithe floor 
paved with marble; that ofthe orchestra, consisting of 
the finest yellow antique, is’ preserved nearly .entire ; 
and similar decorations adorned the: various apartments 
connected with the theatre. Twenty-five rowsof high 1 
and wide marble benches accommodated:,the audience ; 
which, rising gradually above each other,) gave a ‘full 
and distinct view of the arena below. ‘The ogreatest 
diameter of the theatre, taken ‘at the highest» benches, 
is 234 feet; whence'it has been computed, that it could 
contain 10,000 persons, which proves the great popula- 
tion of the city. . This theatre was rich in: antiquities, 
independent of that ornamental part to which we have 
already alluded. Statues, occupying niches, represent- 
ed the muses; scenic masks were imitated on the enta- 
blatures ; and inscriptions were engraven on different 
places.’ Analogous to the last were several large alpha- 
betical Roman characters in bronze, and a number of 
smaller size, which had probably been connected. ‘in 
some Conspicuous situation. ‘A metallic car was found 
with four bronze horses attached to‘it, nearly of thenas 
tural size; but all-in such a state of decay, that only 
one, and the spokes of’ the wheels, also of metal, could 
be preserved. A beautiful white marble statue of Ve- 
nus, only 18 inches high, in the same ‘attitudevas the 
famous Venus de Medicis, was recovered; ‘and. either 
here, or in the immediate vicinity, was founda colossal 
bronze statue of Vespasian, filled with lead, which twelve 
men were unable to move; besides many objects entire, 
there were numerous fragments of others, extremely 
interesting, which had been originally. impaired, ‘or 
were injured by attempts to obtain them. The Hers 
culaneans are said to have had a particular taste for 
theatrical entertainments ; and some authors have main- 
tained, that, disregarding the danger which menaced 
them, they remained so intent on the performance, 
that both here, and at Pompeii, they were surprised by 
the eruption of Vesuvius, and buried under it. But we 
may reasonably conclude, that, with regard to Hercula- 
neum, the theatre did not suffer materially from the 
earthquake, and that it was not attended with the de« 
struction of the spectators. Remarkably few skeletons 
have been found in this city, though many occur in the 
streets of Pompeii; but one appears under the thresh. 
hold of a door, with a bag of money in its hand, as if 
in the attitude of escaping, leaving its impression in the 
surrounding volcanic matter. Nevertheless, it might be 
here, as we are told of a different city, where the Emperor 
Nero appearing on the stage, was surprised by a sudden 
earthquake ; but the audience had time to escape, and 
the theatre fell without doing an injury. A ‘similar 
incident occurred within these few years at Naples 

HERCULANEUM. © 4 1! 

its pas : 

ported .. The > em ERE ER or the walls of 
the buildings, turning the corners,. entering. fe the doors and windows as they occurred, Two: 
equestrian statues of the finest workmanship, which 
had been erected in honour of the two consuls Balbi 
and son, were found. opposite to the theatre: and in 
prosecuting the researches into. the. public edifices and 
private houses, | or even the streets, the work- 
men met with many things worthy of observation, . A 
well now containing, water, was seen surrounded 
Legeeniente cand covered by an arch which had;ex- 

iuded the 

ubliciedifites affonded.a,copions)céllectionicorres 

buting to the amusements of the: existing generation, 
were all, att Yo motel 

brought to our immediate notice by those very things 
which it was the means of preserving. Among’ these 
we see the various articles which, administered) to the 
necessities and ‘the pleasures of the inhabitants, the em-+ 
blems of their religious sentiments, .and the very man- 
ners and customs of domesti¢ lifesi:) 

Articles in vast variety were obtained from the houses, State in 
wherein the beams appeared as if converted to charcoal ; which the 
but it is to be observed, that) all) the»remains of wood timber was 

exhibit the same aspect to. the ‘yery.heart,...'They.are 
not consumed or turned to,ashes,, owing probably to the 
exclusion of the external air by the showers, of volcanic 
matter. It is singular, that while wood, which has re~ 
mained during ages buried in»the earth, or, immer. 
sed in water, acquires additional consistence, this 
has entirely lost what it possessed. Pieces,.of thin 
and delicate texture have preserved their shape, but 
blocks of a large size are converted throughout to char- 

ound. 

If the ‘subjects recovered: from Herculaneum be Statues. 
classed according to their value,-the statues should be 
enumerated first, both as being of thefinest workmanship, 
and of the most difficult execution. Some are colossal, 
some of the natural size, and some in miniature; and the 
materials of their formation are either clay, marble, or 



\HERCULANEUM. 
bronze. They represent all different objects, divinities, 
heroes, or distingui persons ; and in the same sub- 

ronze, there are the figures of many 

stration, that the reputation of their celebrated artists was 
not overrated. _ Paintings are interesting, but the small 
portion of the object represented, renders them far less so 
than statues which afford complete imitations, and are 

- thence.to be xanked,as the most precious relics of an- 
tiquity...Here,there.are two statues seven feet high of 
Jupiter, and,a. woman, in. clay ; and two of gladiators, 
in bronze; about to combat,.are much admired. The 
same may be said of Nero in bronze, naked and armed 

“\ as a Jupiter donans, with a thunderbolt in his hand, 
A Venus pudica of white marble in miniature, is exe 
tremely beautiful, and.also the statue of a female leaving 
the bath. In’ the year,1758, a fine bronze statue of a 
naked, Mereury,. supposed to have beeu the work of a 
Greek artist; was discovered: and in, the course. of the 
excavations extending beyond the confines of the city, 
a Silenus, with. a tiger, sometimes his attribute, was 
found,, which had formerly adorned a fountain, Se-« 
yeral,, fauns.or. other sylvans, with vases on their 
shoulders, .were obtained in the vicinity, of Silenus, 
which are of bronze ;;and it is singular to, observe, that 
the younger figures have silver. eyes, a disagreeable de- 
formity,. sometimes . adopted in, marble. statues. .. The 
figure and attitude of a/drunken, faun, \stretclied ona 
lion’s skin; and, supported by one-full of liquor, pre- 
sents all that vacuity of thought and sensation of animal 
pleasure which accompany ebriety: another faun asleep, 
as large as life, presents a state of absolute . We 
have: named two fine equestrian \statues ‘of full size. 
There is also a bronze equestrian statue of an armed 
Amazon, only.16 inches high. . There are many elegant 
statues of the and graces only 8 or 10 inches 
in‘height: and. we likewise see some’ of the monstrous 
Egyptian diyinities with which the Herculaneans were 
acquainted. Several fine busts or simple heads of the 
ancient philosophers, as, Zeno},or. Epicurus, stood. in 
the houses ; the,name being inscribed ‘below, or on a 
pedestal. .Bas-reliefs likewise occurred, but few coins 
or medals, . Gold coins of Augustus were found, and 
silver medallions, two or three inches in. diameter, bear- 
ing uncertain devices...) )),: tide 2293 ofe! 
4» The ancient pictures..of Herculaneum .are of the ut- 
most interest, not-only from the freshness.and vividness 
of colour, but from, the nature of:the subjects 'they.re- 
present. /All are-executed in fresco; they are’ exclu- 
sively onthe walls, and generally on a black. or red 
ground. -»It;has, been supposed, from: passages-in_ the 
classics, that’ the| ancients used only.four colours, white, 
black, yellow;;and red;,but. here are added blue and 
green.” . Some are'of snieneten vernepolange Ave, but 
the majority are in. miniature.‘ Every different subject 
of antiquity is, depicted {here :, deities, human figures, 
animals. , landse: ‘eign and domestic, and,a variety 

obpowqne aang imes, 
01 

Sports, and. pastimes, theatrical 
- tec tn gaa catalogue. . Ha- 

_, ving occasion afterwards.to, speak cursorily, of some of 
» these subjects, we shall content ourselves with observing 
that they are more, remarkable for variety than for their 
intrinsic quality, One of, larger-size found in a temple, 

TAl 
and the most celebrated, represents Theseus vanquishing 
the Minotaur, which lies stretched at his feet, with the 
head of a bull and the body of aman. A female, sup- 
posed to be Ariadne, and three children, form 
the p- This, along with a picture, com of se- 
veral figures as large as life, of which Flora is the most 
conspicuous, adorned a temple of Hercules ; each is six 
or seven feet high and five road. Another represents 
Chiron, teaching Achilles the lyre ; and female centaurs 
are seen suckling their young. The interior of a shoe- 
maker’s shop is ex on a smaller scale ; a feast, bas- 
kets of fruit, a grasshopper driving a parrot yoked to 
a car, a. cupid guiding swans in the same manner, and 
many allegorical subjects are represented. It is impos- 
sible within these limited bounds to enumerate their va- 
rieties, but’ we shall immediately refer the reader to a 
specific work upon the subject, from which much en- 
tertainment will be derived. The king, desirous of 
preserving these pictures, directed them to be sawed 
out of the walls, a work of great labour and perseverance, 
after, which they were put in shallow frames and kept 
in the museum. 

Herculas 
neun. 

of Paintings 

It is said that a triremis or vessel, with three banks of Triremie. 
oars, was discovered with the iron or tackle, and 
wood work complete, and that a drawing was taken of 
it ; but the more material parts immediately fell to dust, 
A sea piece with vessels is among the paintings. 

It is | extraordinary » that. numbers of perishable State in 
substances. should have resisted the corrosions.of time, Which dit- 
Many, almonds in the shell, imprinted, with all the lines 
and furrows characterising their ligneous envelope, were 
dug out) of the ruins of Hefalinenm ; figs and some 
kinds of wild apples were in preservation ; and a sort of 
pine cone yet growing in the woods of Italy, the seeds 
of which are. now.ate, or used for culinary purposes. 
Grain, such,as barley, and also beans and pease, re- 
mained entire, of a b colour, and ‘offering resistance 
to pressure. The ‘stones of peaches, and apricots are 
common; thus denoting, the frequency, of two’trees, re- 
puted, indigenous in Armenia and Persia. But what is 
still more singular, a loaf, stamped with the baker's name 
in Roman characters, or the quality of the wheat, was 
taken from an ovenand was apparently converted to char- 
coal. Different parts, of plants pre for pharmacy, 
were obtained from the dwellings of those;who had been 

ferent fruits 
were found, 

apothecaries, .After such an amazing lapse of time, li- Se of & 
quids have been found 
instance of which cannot be sufficiently admired in a phial 
of oil conceived to, be that of olives.) It is white, greasy 
to the touch, and emits the, smell of rancid oil. An 
earthen vase was,found in, the cellars containing wine, 
which now resembles a lump of porous dark violet.co- 
loured gre hag migrant yah Ao meen is 

great. difficulty ..in. comprehending, how thi ge 
Should. haratien place.,,. The ancients speak of y 
thick, wines, requiring dilution previous to use, whi 
would, keep (200 tyears,, and would then acquire the 
consistence of honey.; :Eggs.are also said to have been 
found whole and empty, Solid pitch was found at the 
bottom. ofa vessel, wherein it had probably melted, as 
it afterwards/did from heat,in the museum at Portici, 

which stands near the entrance to the subterraneous city. 

aperomching toa fluid state—an 7 

_ An entire set of kitchen furniture has been, collected, Kitchen 
which displays.several utensils exactly similar to our utensil>. 
own, , The copper pans,, instead of being, tinned, are 
internally coated, with, silver; probably’ a better precau- 

ify orlg® See Sir ‘Humpbry,D. *s interesting paper,on the colours used by the ancients, inthe, Ail, Trans, for 1S Lae BD. 
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tion, as more of the poisonous metals are expelled 
from the latter. These have not been nig otek td ver- 
digrease, whence the ancients perhaps understood some 
branches of metallurgy as well asthe moderns. Here 
is a large brass cauldron, three feet in diameter, and 
fourteen inches deep, an urn or boiler for hot ‘water 
similar to those on our tables, and also having a’cylin2 
der in the centre for a heater. There are pestles and 
mortars, and all kinds of implements for cutting out and 
figuring pastry’; and, in short, a complete culinary ap- 
aratus. Utensils of finer quality were likewise collected 

which had been employed at tables, as silver goblets, and 
vases, silver spoons, and the remnants of knives. But 
from the absence of forks, both among the ‘other re- 
mains and in pictures, it is doubtful how far they were 
known to the ‘ancients. It is probable, indeed, that 
their invention and common use are 'to be dated several 
centuries Tater. 

Several articles belonging to personal ornament and 
decoration occurred : We shall not'speak of the colours 
still in a condition fit for painting, because it is qtes- 
tioned whether they were such as it is known the 
ladies of that generation were accustomed to use for 
more ordinary purposes. Besides, they are'red, blue, and 
yellow. Those with which females heightened their 
complexion were prepared both from minerals and ve- 
getables, the latter being chiefly marine plants. ‘Two 
silver bodkins, with which they pinned up their hair, 
eight inches in length, are preserved; the end of one 
appropriately sculptured with a Venus adjusting ‘her 
tresses before a looking-glass held by Cupid. Gold 
armlets, bracelets, necklaces with pieces of plate gold 
suspended to them ‘as ‘a locket, are preserved.’ Small 
nets also_with fine meshes, which, some have supposed, 
the ladies employed to tie up their hair; and others 
of coarser texture, which must have been used for 
other purposes. Pieces ‘of cloth, coloured red on one 
side, and black on the other; were found on the breast 
of a skeleton ; the texture’ of which,’ whether’ silk, 
woollen, linen, or cotton, antiquaries ‘have not ‘been 
able to decide. Very few jewels are discovered, which 
favours the idea of the inhabitants having had ‘time 
to escape. There was a wooden comb, with ‘teeth 
on both sides, closer on one of them than’ on the'ops 
posite ; and ‘portions of gold ‘lace fabricated from ‘the 
pure metal. Sandals of laced ‘cords are seen; though 
it is more commonly ‘believed that ‘leather was in’ ge: 
neral use among: the Italians; and ‘a folding ‘parasol, 
absolutely similar to what we ‘esteern a’moderii inven+ 
tion, was likewise <liscovered. : 

There is kept in the museum a case of surgeon’s ins 
struments, complete, with pincers, spatule, and probes; 
also a bex supposed to have ‘contained’ unguents’y ‘and 
pieces’ of marble, employed in braying pharmaceutical 
substanees. A variety of carpenters ‘raasons tools, 
as chissels, compasses, ‘and’ trowels, were found, re- 
sembling our own ; and bolts and nails all of bronze: ” 

The er and measures of the ancients ‘have ex- 
cited considerable discussion, which those preserved ‘in 
Herculaneum may elucidate: Different balances ap- 
pear, of which the most common ‘is analogous to the 
Roman steelyard : but those’ with flatsfor scales, though 
wanting ‘the needle, are likewise seen!” The weights 
are either of marble or metal, of all gradations up to 
thirty pounds ; and from the marks exhibited by a sét, 
well made of black marble, in’ 2 spherical’ shape, ‘it is 
supposed the pound’ was divided into eight parts. A 
weight is inscribed eme on one side, and habebis on the 
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other. There’ are ‘pocket’ long measures; folding up Hercules 
like our common foot rule;“which may throw some light eum 
on the length of the Roman foot. Neat" vases “ 
are supposed to have been measures for grain ;' the’ ca» 
pacity of one is 191 cubic inches.) girh es 
The various implements for writing repeatedly oc. 

curred ; ‘and among the picturés is a’ female apparently 
listening to ‘dictation. t the ancients were 
acquainted with the art of making glass ‘is ‘proved 
the varieties discovered in these exfodiations. “Consi- Articles of : 
derable numbers of phials and bottles, ‘chiefly’ of an glass, fa 
elongated shape, are preserved ; they ‘are’ of unequal 
thickness, much heavier than glass of ‘ordinary-manus 
facture, and of a 1 colour. | Vessels’ of: cut’ white 
glass have been found, and also ‘white ‘plate glass, 
which antiquaries suppose was used’in lining chambers 
called camere vitree. Coloured glass, or artificial gems, Attificial 
engraved, frequently occur : the paintings exhibit 8°™* 
crystal vessels. We may remark in this place, that 
any md a studies the antiquities enc es 
will find his researches greatly facilitated by frequent 
reference to the epigrams of Martial, hn nothing ‘ 
used in ordinary life seems 'to have ‘escaped. a 

The beauty and variety of the vases have attracted Vases. 
particular notice, and they serve as excellent models for 
the moderns; for all the skill of the ancient’ artists 
seems to have been exhausted in their execution. There 
is one d four feet in diameter of fine white 
marble ; others are of earthen-ware or silver, and the 
majority of bronze or copper. Some are low, wide, and 
flat; others tall and narrow, plain, fluted, or sculptured. 
Sacrificial vases were su on tripods, whose con- 
struction seems to have attended with equal care, 
Some of the latter are richly seulptured with real and. 
imaginary figures of men and animals: One*is- ornas 
mented with three lions heads, and is supported by as 
many paws: another rests on three Priapeian satyrs 
of el rte oe pi ig rf nee aaa 

of the seems to have beer tr wi 
Stee na Herculaneans. He ‘ap ji with 
all his attributes, of every possible variety, , and 
dimensions, in tripods, lamps, and household utensils. 
The articles on this subject are so common as to con« 
stitute a large branch of curious antiques, concerning 
the emblematic’ ann Wyre we cat only entertain 
‘conjectures. ‘Sever are very ingeni cons Ty; 
avieed) so that the feet may be closed or: a 
double sets of hinges, Endless diversity and infinite ele- 
gance are displayed in the lamps and candelabra, which ¢ 
are now affording models for the works of the mo- 
derns ; ‘but we do net know whether chandeliers have 
been discovered, at least they are so rare, that we may 
doubt whether the inhabitants often resorted ‘to lights 
from wax or resinous substances,’ Sometimes -a lamp Lamps: 
sper te a shell, sometimes oem tae ‘a human 
figure, or resembling a quadruped, The vases, lamps, 
and tripods were sparciedalayined ‘in sacrifices, several 
of which are represented in the pictures’; and among 
others, are ‘sacrifices ‘to the Egyptian’ deities. There Ums 
were many funereal urns and sepulchral lamps, such 

» a te 

a A hI 

i =e 

hm. 

{ 

as those r ing’ which vague ideas have been enters 
tained as formed for containing perpetual fire. ei, 
In régard'to's and pastimes, nuriterous remains Dice and 

render us familiar with those of the ancients. Here we dice-boxet — 
find dice, with the same disposal ‘of points on ‘a cube ; n 
and dice-boxes of bone or ivory, like those now used, 
besides some of a flattish shape. Several are false, being 
loaded on one side : and the manner of throwing the dice 
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aii appears on a picture. No musical instruments were found in front, at ono end of the roll, exposing the name of the Merculs- 

but the sistram, which we imperfectly understand, cym- work, or the author, as it occupied ite place in the li. "eum. 
bals, and flutes of’ bone or ivory are yet obtained. How- . But the substance of involutiens waa so ~V~ 
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ever, a coheert iste on a picture 1 6inches crushed together, the ink of pigment employed for the °° ™* 
containing a lyrist, a player on a double flute, probably character had faded to such.n degree, then uaial tothe == 

by.a mouth piece, and a:female apparently singing from 
‘a leaf of music; besides. other two figures. Several 
theatrical masks, of different fashions, were found in 
clay and metal, along with moulds for their formation. 
Their use in dramatic representations, ing which 
the reader may consult a work by Ficoront,is well known, 
and is the subject of many of the pictures. The theatre, 
we ty was a favourite resort of the ancients; and 
some ivory tickets of admission, with the author's name, 

eserved from Herculaneum. and ‘that of ‘the piece, are 
dancing is exhibited on the pictures, wherein ‘all 

the modern dexterity of playing on imusical instruments, 
pouring out liquids into cups, and other feats of address 
are shewn. |The most elegant avd. of the 
Herculaneum pictures are perhaps female dancers sus- 
pendedias it were among the clouds. 

It is to beiobserved in general, with regard to the 
numerous ‘aiticles relative to this brief detail, _ the 
quality of the statues infinitely surpasses that of the pic- 
pag that. the vases, tripods, lamps, and candela- 
bra, are frequently of the finest workmanship. Of ma- 
ny once complete, only fragments at) this day remain ; 
and while gold, silver, bronze, or clay remain entire, 
iron: has © wasted away. bods 

. After avast collection of antiquities had been made, 
the king resolved on publishing a laborious and expen 
sive work, Containing engravings of those which ap- 

“most curious. In the course of thirty-eight 
years, from 1754 to 1792, this was accomplished i 
nine folio volumes,-including the pictures, bronzes, 
lamps, and candelabra: The first is devoted to a cata+ 
logue, five to pictures; two to the bronzes, and! one 
to the lucerne. No less than 738 pictures are named 
inthe catalogue, and the other articles are proportion« 
ally numerous. ~The work was, with royal munificence, 
presented to the principal public libraries in. Europe; 
but, owing to the succession of the king of the Sicilies 
to the crown of Spain, it is seldom to be seen complete. 
At the same time, it has been affirmed, that some of the 

ravings of the pictures appear with a perfection and 
‘defeengy. erhich do not belong to the originals, although 
their character be not lost. 

pieces 
of charcoal were carried off, which, by accidental frac- 
ture, exposed the remains of letters, and proved so ma» 

ancient manuscri Here Camillo Paderni, the 
‘Keeper of the museum, buried himself during twelve 
days, and succeeded in carrying away $37 manuscripts; 
and, by subsequent careful research, the total number 
recovered now exceeds 1800. They were in various 
stages of +3. some so much disfigured and oblite- 
rated, that nothing could be determined regarding their 
nature from the beginning. However, the king insti~ 
tuted a society for yon ea) them completely. High 
expectations were formed by the European literati, of 
the knowledge which would be acquired respecting the 
history, the manners, and the customs of antiquity ; more 
especially as the materials themselves. indubitably re- 
mounted to a period of more than 1600 years, The 
manuscripts consisted of rolls, scarcely a span in length, 
and two or three inches in thickness, formed of pieces 
of Egyptian papyrus glued together. Some had.a label 

4 8 = - + 

general injury which they had received: from time, and 
the heat to which they had been exposed, the opening of 
them seemed at first sight to be impracticable. Ac- 
coring}: some snappeil asunder like ‘burnt wood, 
others flew into fragments, or they exposed nothing. 
The assistance of Piaggi, a monk, was obtained fram 
the Vatican, who invented an ingenious method of un- 
folding the manuscripts without destruction, by means 
of a mechanical apparatus: The process was slow, but Process of 
tolerably certain ; and the first manuscript pat on the unfolding 
machine, being»unrolled in the year 1751, proved to be them, 
a treatise in Greek capitals, written by Philodemus, an 
Epicurean: philosopher, agairst music, with his name 
twice inscribed at the end, or interior of the roll. Si- 
milar means were adopted with other manuscripts, aud 
they were partly successful. Alrmost the whole manu- 
scripts are in Greek, very few having hitherto been 
found in Latin; and some of the rolls are forty or fifty 
feet in length. The entire surface of the roll is divi- 
ded into successive columns, resembling our ordinary 

ges, each containing from forty to seventy lines in 
fferent, manuscripts, this being dependent on the size 

of the roll ; but each line is only about twe inches long, 
and the column is no broader. In the original state, 
therefore, the reader held. the roll before his eyes with 
one ‘hand, while he unwound it with the other; as is 
represented by some of the Herculanean pictures. Un- 
common difficulties were experienced, from the decay 
of the substance, from frequent blanks and obliterations 
within, and from the absence of punctuation. Four yvo- 
lumes, jall by, Philodemus, were successively unrolled ; 
and, in 1760, Piaggi reached a fifth by another author, on 
botany. But:the king was induced to order it to be 
withdrawn, and a sixth volume was put on the ma- 
chine, ‘where it remainedsthirty-six years. After twen- 
ty years preparation, the work on. music was published, 
with illustrations by Mazzocchi, a léarned Italian, un- 
der the title Herculanensium toluminum qué supersunt, 
tomus 1. Napoli, 1793.» It must have been anxicty for 
publication, not the desire of enlightening the world, 
that; led to the selection of this volume, reputed a dull 
and controversial performance, which the most inge- 
nious commentary is incapable of enlivening. Cicero, 
notwithstanding, has called the author op/imum et doc- 
tisstmum ; Piso, the supposed owner of the manuscripts, 
derived his philosophy from him, and he was well skilled 
in the polite literature of theperiod. Inthe course of forty 
years from the discovery of the manuscripts, which were 
gradually withdrawn, only eighteen were unfolded. 
The accession of Charles, indeed, to the crown of Spain, 
and the death of Mazzocchi, had enervated the Hereu- 
lanean Society; which was renewed in 1787 by the 
Marquis Caracioli, and the secretary of state theacefor~ 
ward placed at its head. Yet the work advanced very 
tardily; few persons were employed, either from the 
difficulty or want of interest in its prosecution; and 
it was perhaps, totally interrupted by the political 
events which disturbed the peace of Europe. Mean 
time, six of the manuscripts were ent along with 
other Herculaneum curiosities, to Bonaparte in 1802, by 
the sovereign of the Sicilies, in whose reign, s 
we believe that both Philodemus and the volume of 
Lucerne were published ; and ten volumes are said to 
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have been sent, on some occasion, to the Prince of 

his operations from 1802 to 1806, during which time 
he affirms, that more than 200 papyri had’ been opened 
wholly or in part, and he calculated that the remainder 
would have been unrolled and copied within six years 
farther at latest. But as to the precise nature and de- 
scription of these manuscripts, the accessions which li- 
terature has gained or would gain by the work, we 
are only informed that certain fac similes of some books 
of Epicurus were engraved. : 

It cannot but be considered particularly unfortunate 
that the public expectation, so repeatedly excited re- 
garding what are to: appearance among the most in- 
teresting memorials of antiquity, should be as often 
disappointed. Admitting every possible difficulty, and 
all the opposition which might have been rienced, 
unquestionably there were sufficient materials ‘to make 
a specific report regarding the state and description of 
the manuscripts, towards the developement of which 
the public had so liberally contributed. 

In 1806, during Mr Hayter’s operations, it became 
necessary to evacuate Naples ; but the existing govern- 
ment acquainted him, that the king had prohibited the 
removal of the manuscripts ; and in the flight of the 
court, every thing was abandoned to the French, who 
seem to have continued the assistants in unrolling and de- 
ciphering as before. From the opposition which’ Mr 
Hayter experienced, he’ could de nothing more than 
retire with some of the fac similes’to Palermo, where it 
appears he superintended engravings of them. | Yet 
misunderstandings with the secretary of state prevent- 
ed him from procuring a complete copy of the whole, 
until the British ambassador interfered. 
* Ninety-four fac simile copies were then obtained, 
partly engraved it would seem, and partly in manuscript, 
These were carried toEngland by Mr Hayter on his final 
recal in 1809, and presented by the Prince Regent to the 
university of Oxford. However; a very confused and 
indistinct account of the whole of this matter has reach- 
ed the public, which compels us to be thus brief regard- 
ing the history of the Herculaneum manuscripts. 

Perhaps it may ultimately be found that they are less 
worthy of notice than was anticipated, particularly if we 
are entitled to form any judgment regarding the rest, 
from the inconsiderable portions that have’already been 
published, See. Antichita d’ Ercolano, 9 vols. in folio; 
Bayardi Prodromo delle Antichita d’ Ereolano ;—Notizie, 
del Scoprimento dell Antichita citta @ Ercolano; Venuti 
Descrizione delle prime scoperte dell Anticha citta d’ Erco- 
tane ; Murr de Papyris Herculanensibus ; Drummond 
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and Walpole Herculanensia ; Hayter, Letter ana Re« Hercules 
port on the Herculaneum Manuscripts ; Philosophical 
Transactions for 1751, 1753, 1754, 1755, 1756; and 
Sir W. Hamilton Campi Phlegrei, p. 58. (c ; 
HERCULES, one of the most illustrious heroes of 

antiquity, and the first of the Dii Minorum Gentium, 
or demi-gods.. He was descended from the kings of 
Argos ; but in the Pagan mythology, he is said to have 
been the son of Jupiter. by Alcmena, the wife of Am- 
phitryon, king of Thebes. The period of his birth is 
uncertain: Herodotus places it about the year 1282, 
before the commencement of the Christian ra; and in 
Blair’s Chronological Tables, his death is placed in the 
year 1222'B:.0; fpiteda to. groan 

The history of this celebrated consists of 
a tissue of prodigies. » His first, or what may be called 
his infantine, exploits, were his strangling two serpents, 
which were sent: to destroy him ‘in his cradle; and his 
killing a large lion, near his native city, Thebes. Next 
come those adventures, which: are: commonly known 
by the name of his twelve labours;, undertaken by or- 
der of Eurystheus, and of a decree of the Delphian 
oracle, as it is said, by way of expiation for the crime 
of killing the three children which he had by his wife 
Megara, and in order to acquire immortality. The 
first of these was his combat and victory over the Cleo- 
nzan lion, in the forest of Nema; the second, his 
conquest of the hydra, by which he is said to have 
cleared the fens of Lerna near Argos, of the: serpents 
that infested them, and which seemed to multiply as 
fast as they were destroyed; the third, his destrucs 
tion of the Erymanthian boar; the fourth, his slaying 
the brazen-footed stag on Mount:Menalus,; the fifth, 
yhis shooting the — or stymphalides; the sixth, 
his cleansing the s s of Augeas ; the seventh «and 
eighth, his destroying the Cretan bull, and Diomede, 
the barbarous tyrant of Thrace, with his horses or mares 
who were fed on human flesh; the ninth, his combat 
with Geryon, who is generally represented with three 
bodies ; the tenth, his conquest of the Amazons; the 
eleventh, his dragging Cerberus up from the infernal 
regions ; and the last, his killing the a a or dragon, 
and carrying off the golden fruit from en of the 
Hesperides. The remainder of his exploits were those 
which he undertook voluntarily ; such as) his: slaying 
the giant Anteus, and Cacus, the notorious robber’ of 
Italy, fixin pillars in the: Fretum Gaditanum, or 
Straits of Gibraltar,) &c.. It would appear; that:this 
redoubted champion was by no means. insensible to 
the influence of the’ tender passion; or proof against 
the allurements of vicious pleasure.» the principal 
scene of his effeminacies was.in Asia, whilst he lived 
with Omphale, queen of Lydia; and:he.at length fell 
a sacrifice to the jealousy of his wife, Deganira, who, 
dreading the influence of his: passion for, Iole,, the 
daughter of Eurytus, king of ia, poisoned his 
robe, so that he died in great:agonies: on Mount Oéta. 
Ovid represents him as preparing his own funeral pile, 
and laying himself upon it with great composure.» 

Such is the substance of the traditional histories of 
this celebrated hero of antiquity, whose. adventures 
have afforded ample materials to the sculptor and:the 
poet.: . These téditions seem to contain a mixture of 
truth and fable. It a 's from ancient authors, that 
there were’several individuals of the name of Hercules, 
whose heroic actions were probably exaggerated, and 
-ascribed to:one man ; and to him, as his fame 
and spread abroad, was likewise transferred the credit 
of all great-and~valorous enterprises, the authors of 
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| which were unknown. Thus the Theban Hercules be- 
came, as'it were, the 1 of heroism and man- 
Jy virtue, according to the notions of antiquity. Ac- 
cordingly it has been observed, that none even of the 
twelve great deities have so many monuments 
relating to them, as. Hercules. The famous statue, 
called the Farnese Hercules, is well known. The hero 
is there represented as resting after the last of his 
twelve labours, leaning on his club, and holding in his 
hand the apples of the H ides. In this, and in all 
the other figures of him, he is formed, by the breadth 
of his shoulders, the spaciousness of his chest, .the 
largeness of his size, the firmness, of his: muscles, 
to express avn, we strength, and a —— of endu- 
ring great fatigue. His other attributes are his lion’s skin, 
his club and his bow. See Plate CCXXXIY. Fig. 2. 
» Hercules was peculiarly honoured among the Greeks, 
by the epithet of Musagetes, the conductor of the Muses ; 
and among the Romans, by that of Hercules Musarum. 
In reference to these titles, he is represented, on medals, 
with a lyre in his hand; and the reverse. is marked 
with the figures of the nine Muses, with their appro- 
priate symbols. (z) f . 
» HEREFORD is a town of England, in the hundred of 
Grimsworth, 1353 miles W. N. W. from London. It is 
situated on the left bank of the river Wye, over which it 
hhas a stone bridge of six arches, constructed in the 15th 
century. Thestreets are in general wide: the inns are par- 
tieularly , one or two of them being equal to any in 
the kin . The public buildings particularly worthy of 
notice, are the cathedral, bishop’s reyes college, county 
gaol, and theatre. The general plan of the cathedral is 

_ that ofa cross. The interior is very interesting, though 
not nearly so much so as it was before the removal of 
the sepulchral memorials, painted glass, &c. The see 
of Hereford comprehends Herefordshire, and part. of 
Shropshire. It is rated in the king’s books at £768 : 
its real value is supposed to be about £3000. The ci- 

- vil government of the city is vested in a mayor, six 
aldermen, a common council consisting of 31 mem- 
bers, an high steward, and a recorder. It returns two 
members to Parliament, the right of election being 
vested in the citizens and freemen, to the. number of 
about 1200. The situation of this city, on the banks 
of the Wye, would be extremely favourable to its 
trade, if the navigation of that river were less preca- 
rious, The principal manufacture carried on is gloves. 
Cyder, grain, and oak bark, are conveyed in consider- 
able quantities down the river to. Bristol and other 
places ; and by means of the same navigation, the city 
4s supplied with coals from the forest of Dean. This 
city suffered much during the wars between the houses 

_ of York and Lancaster, and also during the wars be- 
. tween Charles and his parliament. In 1803, its popu- 
- lation: was 6828 ; in-1811, it amounted to 7306. See 
Duncombe’s Agriculture of Hereford ; Beauties of Eng- 
land and Wales, vol. v.; and Marshall’s Rural Economy 
of Gloucestershire, &c. vol. ii. p. 221, &c. (w.s.) 
« HEREFORDSHIRE is an inland county in. the 
-west of England, and on the borders of Wales. It is 
‘situated between 51° 53’ 7", and 52° 29’ 43” North 
-Latitude, and 2° 28’ 30/ and 3° 19' 32” West i- 
tude from London. It is. bounded on the north by 
‘Shropshire ; on the west by the counties of Radnor and 
‘Brecon, from the latter of which it is separated by the 
Hatterel Hills, or Black Mountains; on the south by 
Monmouthshire and Gloucestershire, being separated 
from the former by the river Wye, and from the lat- 
ter, partly by the river Munnow ; and on the’ east it)is 
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bounded by Worcestershire. 
a circle, but its.cireumference is made i lar by 

Its outline forms nearly Mereford- 
shire, 

many windings and. indentations. The extent, from “"Y"—™ 
Ludford on the north, to the ite border, near 
Monmouth on the south, is 38 miles; and from Clif. 
ford on the West, to Cradley on the east, $5 miles. 
Some detached parts are situated beyond the general 
outline ; the parish of Farlow being wholly insulated 
by Shropshire—that of Rochford by Worcestershire ; 
Lytton hill by Radnorshire ; and a considerable tract of 
land, ealled the Futhog, by Monmouthshire. Accord- 
ing to the original report to the, Board of Agriculture, ®* 
the gross:number of acres.is‘781,440 ; but in Mr Dun- 
combe’s report they are stated to be only 600,000. | In 
the. returns to Parliament respecting the rates, 
they are stated at 621,440; while Mr Marshall esti- 
mates them so high as' 800,000, - On the supposition 
that there are 600,000 acres, which is the most pro- 
bable, it is computed that 30,000 are the sites of towns, 
roads, water, &c..and.50,000 waste lands and woods ; 
hence. there, are..about 520,000 acres of cultivated 
ground; a much larger proportion than most of the. 
other counties of Ee glass. contain, 

.. Herefordshire is divided into eleven hundreds, viz. 
Broxash, which contains: 26 parishes; Ewias Lacey, 
which contains seven parishes; Greytree, which con- 
tains 17 ishes ; Grimsworth, which contains 23 -—pa- 
rishes; Huntingdon, which contains eight parishes ; 
Radlow, which contains 24 parishes ; Stretford, which 
contains 15 parishes; Webtree, which contains 27 
rishes ; Wigmore, which contains 14 parishes ; woe 
phey, which contains: 24 parishes; and Wormelow, 
which contains 30 parishes; making in all 215 parishes, 
besides six parishes in the city of Hereford. Besides 
this city, which is also the county town, there are in 
Herefordshire two borough towns, Weobley and Leo« 
minster ; and five other market-towns, Ross, Ledbury, 
Kington, Bromyard, and Pembridge. It returns eight 
members to parliament, viz. two for the county, two 
for the city, two for Leominster, and two for Weobly. 
It is in the province of Canterbury, and diocese of 
Hereford, and in the Oxford circuits. 

The- general aspect of this county is extremely beau- 
tiful ; its surface sis finely diversified, and broken by 
swelling heights in. such a manner as to resemble the 
more central parts ef Kent; no wide open vale, nor 
any extensive range Of hills, appear in the north-wes- 
tern quarter ; some ry omewee links of the Welch moun- 
tains rise above the hillocks and minor hills, which are 
scattered over the rest of the county. In short, Here- 
fordshire may be said, without ex. ion, to be alto- 
gether beautiful, From many of the elevations, the pros- 

ts are uncommonly fine ; rather rich and luxuriant, 
owever, than grand, or even pict ne. The fo- 

rest. prospects are from the Malvern hills on the east, 
and the Hatterel, or Black Mountains, on the west. 

tent, 

Divisions. 

Face of the 
country. 

It is equally favoured in respect to soil, which is Soi, 
everywhere fertile; no watery bottoms, nor thin-soiled 
barren hills, except perhaps in the northern and west- 
ern outskirts; every other part is uniformly produc- 
tive. The eastern side of the county is mostly a stiff 
clay, of great strength and tenacity; for the most pet 
red, but in some places of the ordinary colour. The 
western side is lighter, but still a productive soil. The 
county is clothed in almost tual verdure : on every 
side luxuriance . of ve, on is exhibited, in widely 
extended corn fields, rich orchards, expansive mea. 
dows; and flourishing plantations. The subsoil, as. well 
as the soil, contributes to this wonderful and almost 
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Hereford- unrivalled fertility. It is mostly limestone of differ- 

shire. 

Rivers. 

Wye, 

Lugg.- 

Teme. 

Leddon, 

Arrow, 

Canals. 

ent qualities. In some parts, particularly near Snod- 
hill castle, it assumes the ap ce and properties of 
marble, being beautifully variegated with red and white 
veins. Deep beds of gravel are occasionally met: with 
in the vicinity of the city of Hereford, and the subsoil 
of several of the hills is of siliceous grit. Fullers 
earth is sometimes dug near Stoke; and red and yel- 
low ochres, with tobacco pipe-clay, are found in small 
quantities in various parts of the county. Iron ore has 
been met with on the borders of Gloucestershire, but 
none has been dug for many years.» | 

The principal rivers in Herefordshire are the Wye, 
the Lugg, the Munnow, the Arrow, the Frome, the 
Teme, and the Leddon. The Wye, so highly and de- 
servedly celebrated for its picturesque beauties, enters 
Herefordshire near Clifford. Between Whitney and 
Hereford, its general character is mild and pleasing, 
consisting of delightful reaches, with the most agree- 
able landscapes and luxuriant scenery on both sides. 
From Hereford to Ross its features occasionally assume 
greater boldness; but, at the latter town, it resumes 
the brightness and rapidity of its primitive character, 
and forms the admired bending seen from the church- 
yard of Ross. Beneath the arches of Welton bridge it 
flows through a charming succession of meadows: the 
peninsula of Symond’s rock succeeds, round which the 
river flows in a circuit of seven miles, though the op- 
posite points of the isthmus are only a mile apart. New 
and pleasing objects now rapidly succeed one another ; 
and the romantie village of Whitchurch, stupendous 
hills, and hanging rocks, exhibit a rare union of what 
is grand, beautiful, and picturesque. Shortly after- 
wards, the Wye quits the county and enters Monmouth- 
shire. This river is navigable:to Hereford in’ barges 
from 18 to 40 tons ; but either a large or small suppl 
of water is fatal to the navigation. The” Lugs, which 
rises in Radnorshire, enters Herefordshire on the north- 
west side: near Stapleton castle, below Leominster, it 
is joined by the Arrow and the Frome. Soon after its 
junction with the latter, it falls into the Wye. The 
Munnow rises on the Herefordshire side of the Hatterel 
mountains ; and, after many windings, forms the boun- 
dary between the county and Monmouthshire, till it 
quits the former. The Teme enters Herefordshire a 
short distance north-west from pton Bryan, but it 
soon enters Shropshire; thence gain it enters Here- 
fordshire, but soon leaves it for Worcestershire, where, 
having made a considerable circuit, it once more flows 
on'the borders of this county, after which it falls into 
the Severn. The Leddon rises on the east side of Here- 
fordshire, and after running south, and giving name 
to the town of Ledbury, it flows into Gloucestershire, 
and unites with the Severn. The Arrow enters Here- 
fordshire from Radnorshire, and, flowing to the east, 
falls into the Lugg near Leominster: 

The inland navigation of this county is very imper- 
fect. The Hereford and Gloucester canal, which was 
begun in 1791, is not yet completed. *It begins at 
Hereford, and is to fall into the Severn near Glouces- 
ter. “Its total length is to be 35 miles 5 furlongs. At 
the beginning of it is a tunnel of 440 yards, and ano- 
ther about the middle of the summit 1320 yards long. 
The Kingston and Leominster canal begins at the for- 
mer place, crosses the Lugg, and afterwards the Teme, 
and is to unite with the Severn near Stourport in’ Wor- 
cestershire. ‘The total length is. to be 45 miles: on it 
there are two tunnels, one of 1250, and the other of 
3850 yards, » 

The test estates in this county, apg H 
Hospital, the Duke of Norfolk, the Ear 
ford and Essex, Sir George Comerall, R, P. Knight, Esq. <i. or 
&c. In that part of the hundred of Wormelow, called property. 
Irchenfield, the tenure of gaval-kind prevails, by which,. 
in cases of persons dying intestate, landed property de- 
scends in equal divisions to all the sons. In the manor 
of Hampton-Bishop, which belongs to the see of Here~ 
ford, the tenure o oe prevails, by which 
the youngest son s s to the exclusion of his bro- 
thers, yhold property is not so common in this as 
in many other counties of England. Leasehold estates 
are more common. They are for the most part held un+ 
der the dean and chapter of Hereford, the co tion 
of that city, &c. It is estimated, that two-thirds of the 
whole county is freehold, and the remaining third un- 
der the other tenures. The size of farms varies from 
200 to 400 acres. ; 

The produce of Herefordshire is uncommonly vari- Produce. 
ous. Ina general view, however, it pee 
as acorn county. The bottoms ne less furnish 
great quantities of grass ; and the sides of the hills pros 
duce in great abundance, and of excellent quality, most 
kinds of woods, especially oak. The immediate banks 
of the vallies, and the skirts of the higher hills, are co+ 
vered with orchards. ‘The objects of husbandry are 
principally cattle, sheep, swine, corn, hops, and fruit 
liquor ; but two products render Herefordshire particu 
larly famous, its.eyder and its wool. 

of Ox. shire. 

4 

The principal cultivated lands are under tillage. The Wheat, &c. 
wheat grown in the vales, in tlie vicinity of Hereford, 
and thence through the clays towards Ledbury, is of a 
remarkably fine quality: The lighter lands produce exs 
cellent barley. Ross is the centre of the principal bar- 
ley district. Oats are grown in most abundance on the 
borders of Wales, and on the eastern confines of the 
county. Neither turnips, nor artificial grasses, are suf- 
ficiently attended to. 

The most’ fertile meadows lie on the banks of the Meadows, 
Wye, Frome, and Lugg. For fattening cattle, they can« 
not be exceeded; but Herefordshire has no preten- 
sions to rank among the dairy counties, Mr Knight 
has proved by experiments, that equal quantities of milk 
in Herefordshire and Cheshire will produce unequal 
quantities of curd, highly to the advantage of the latter 
county. A . 

Considerable quantities of hops are grown in this Hops 
county, icularly about Bromyard, in that of 
Herefordshire, bordering on what may be called the 
hop district of Worcestershire. They are of two kinds, 
the white and the red ; but the former are the most de- 
licate, and are preferred by the buyers. 

Plantations of fruit trees are found in every aspect, Orchards 
and on every soil; but the most approved site is that and fruit- 
which is open to the south-east, and sheltered in other liquor, 
points, but particularly in the direction. The 
period when the orchards of this county acquired the 
high character which they still retain, seems to have 

been the reign of Charles I. when, according to a 
in his Pomona, by the noble exertions of Lord “ 

more of Holm Lacey, and other gentlemen, Hereford- 

shire became ina manner “ one entire orchard.” Of 
the apples that are cultivated, there are various kinds, 
yielding liquors of different quality and The 
Styre cyder is remarkable for a strength and unu- 
sual to this liquor, and keeps very well. The pears 
most in estimation are the Squash, so called from the 
tenderness of its pulp; the sack pear, the red’ pear, 
and the Longland. ery pear tree when nearly fully 

—— le 



: HER 
wn, will afford an annual average produce of 20 

sage Fa Many single trees in this county so 
produced a in one season; and an extraordi- 

y tree growing on the glebe land «in the parish of 
H Lacey, has more than once filled 15 hogsheads in 
one year. In other this is a most extraordina- 

tree; for its branches becoming long and heavy, 
their ends fell to the ground, where they took root, each 
branch becoming as it were a new tree, and in its turn 
roducing others in the same way. Nearly halfan acre 
pe FRY pha’ ot pr capil 

_ The ce of an acre planted with apple trees, will 
Bat 4 found nearly one-third less than the pro- 
duce of pear trees on the same space; but the former 
begin to bear at an earlier age. As an object of sight, 
the pear tree is far superior. The orchards are of vari- 
ous sizes, from 4,or 5 to 30 or 40 acres. ‘The principal 
markets for the fruit liquors of Herefordshire, are Lon- 
don and Bristol. From the latter, great quantities are 

- sent to Ireland, to the East and West Indies, and to fo- 
reign countries, in bottles; The principal part of the 
liquor is bought immediately from the press by the 
paesh ay de They. prefer it in that.state, in order 
that the fermentation and subsequent management may 
take place.under their own direction. . : 
An the opinion of Mr Marshall, the Herefordshire _ 

breed of cattle, taking it all'in all, may, without risk, be 
deemed the first 

neral aj xance ; but they are of a er size, and an 
athletic: a The prevailing yoo reddish brown, 
with white faces. As beasts of draught, their.form, is 
nearly complete ; and the females at least fat kindly at 
an early age.. In Herefordshire, working oxen are the 
principal object of breeding. Half the plough teams 
are of oxen, and they are also used feaumss in car- 

i They are bred chiefly in the north-western 
quarter of the county ; but more or less in every other 
quarter, except the Ryeland.. The most valuable col- - 
lection of cattle to be seen out of Smithfield, are often 
met with at the Hereford Michaelmas fair. 

This county has long been celebrated for a peculiar 
breed of sheep, pitas Ryeland breed, from an inde- 
terminate district in the southern quarter of the county 
which gone by the name of Ryeland, on which this 
breed of sheep are principally reared. These sheep are 
remarkable for the sweetness of their mutton, but still 
more so for the fineness of their wool: they are a small 
white-faced, hornless breed, their form being extremely 
beautiful. In the management of the store flocks of this 
breed, what is provincially termed a cof is used: this 
is a building in which they are shut up during the 
night, instead of being folded in the open field. The 
Merino has been crossed with this breed to great advan- 
tage. Leominster is the principal weol market in the 
county, hence Leominster wool has long been famous. 
_.. The.roads in Herefordshire, even so late as 1788, 
when Mr Marshall visited the county, were very bad, 
indeed proverbially bad-; but since that time they have 
been much improved. 

There are no manufactures of any ‘extent or conse- 
quence in the county ; for the manufactures of gloves 
and flannel in Hereford, and of cloth at Ledbury, are 
by no means so important. as to deserve particular 
notice, eget , i 

The oe made under the act of the 26 George IIL. 
report. sHet expences for maintaining the poor 
throughout io county, in the year 1776, to have been 
£10,393. The average of.the years. 1783, 1784, and 
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of cattle in the island.. Those of . 
Devonshire.and Sussex approach nearest to themin ge- - 
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1785, as returned under the same 

of Commons. in February 1806, containing an account 
of all money raised by poor’s rates or other rate or 
rates, in the.several counties of England and Wales, in 
the year ending 25th of March 1815, it appears that 
243,parishes, and. places in Herefordshire, paid under 
these rates, the sum of £81,182: sixteen parishes or 
places had made no return. 

The earliest inhabitants of this ays whom 
haye any notice, were the Silures ; a and 
strenuous opposition to the Romans, they were su 
in the 73d year. of the Christian era. Under the hep- 
tarchy, Herefordshire formed part of the kingdom of 
Mercia, and was the last which submitted to the Saxon 
authority. 
According to the act of 43 G 

an account of the population of Great Britain, 
number of inhabitants in the year 1801 amounted to 
89,191... The following is the result of the population 
returns in 181]; 

Houses inhabited . . .. . 18,572 
Families inhabiting them . . . . 20,081 
Houses building . . . . 154 
Houses uninhabited. . . . . 724 
Families employed in agriculture 12,599 - 
Ditto in thade Adee’ etre 5,044 
Ditto in other lines . . . . . 2,438 
DARIONE toe Se ate ects 46,404 
pT Vogel pre Betas arte ee 47,669 ° 

Total inhabitants 94,073 
(w. 5.) 

HERESY, (Lat. Heresis, Gr. asgerss, from aigew, 2 
chuse,) signifies an error in some essential point of 
Christian faith, publicly avowed, and obstinately main- 
tained; or, according to the legal definition, Sententia 
rerum divinarum humano sensu excogiteta, palam docta, 
el pertinaciter defensa, Particular modes of belief or 
unbelief, therefore, which have no tendency to overturn 
Christianity itself, or to sap the foundations of morality, 
cannot be held as falling within the above definition. 
It is properly the obstinacy, and not the error, that is 
considered as constituting the character of heresy. 
When a man embraces any opinion, however erroneous, 
but is at the same time humble and ingenuous, ready 
and desirous of receiving farther light and instruction, 
and of giving its due weight to every that is 
urged against him, he is not guilty of heresy. Errare 
possum, hereticus esse nolo, is  aianseded aianion-af tt 

to have 

either of a party approved, or of “~ or aga by. 

employed, indiscrimi 
whether good or bad. we read of the sect or he- 
resy of the Sadducees, of the Pharisees, of the Naza- 
venes, &c. -See Acts v.17, ch, xv. 5, ch. xxiv, 5..ch, xxvi. 
5, ch. xxviii. 22. . In the twe former of these passages. 

authority, was stated Hereford. 
at £16,727. In the year 1805, Mr Duncombe estima- shire, 
ted them at £20,000. By a return made to the House “ey: 

We History. 
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the term heresy seems to be adopted by the sacted ‘his- 
torian merely for the sake of distinction, without the 
least appearance of any intention to convey either praise 
or blame. In Aels xxvi. 4, 5, Paul, in defending him- 
self before king Agrippa, uses the same term, when it 
was manifestly his design to exalt the party to which 
he had belonged, and to give their system the prefe- 
rence over every other system of Judaism,’ both with 
regard to soundness of doctrine, and purity of morals. 

It has been suggested, that the acceptation of the 
word d:géouc, in the Epistles, is different from what it 
has been observed to be in the historical books of the 
New Testament. In order ‘to account’ for this diffe- 
rence, it may be observed, that the’ word sect has al- 
ways something relative in it ; and therefore, although 
the general import of the term be the same, it will con- 
vey a favourable or an unfavourable idea, according to 
the particular relation which it bears in the application. 
When it is used along with the proper name, by way 
of distinguishing one party from another, it conveys 
neither praise nor reproach. If any thing reprehensi- 
ble or commendable be meant, it is suggested, not b 
the word digecis itself, but by the words with which it 
stands connected in construction. Thus we may speak 
ofa strict sect, or a lax sect ; or of a good sect, or a bad 
sect. Again, the term may be applied to a party form- 
ed in a community, when considered in reference to the 
whole. Ifthe community be of sucha nature as not to 
admit of such a subdivision, without impairing and cor- 
rupting its constitution, a charge of splitting into sects, 
or forming parties, is equivalent to a charge of corrup- 
tion in that which is most essential to the existence and 
welfare of the society. . Hence arises the whole diffe- 
rence in the ‘word, as it is used in the historical part of 
the New Testament, and in the Epistles of St Peter and 
St Paul ; for these are the only apostles who employ it. 
In the history, the reference is always of the first kind ; 
in the Epistles, it is always of the second. In these 
last, the apostles address themselves only to Christians, 
and either reprehend them for, or warn them against, 
forming sects among themselves, to the prejudice of 
charity, to the production of much mischief within their 
community, and of great scandal to the unconverted 
world without. In both applications, however, the ra- 
dical import of the word is the same; and even in the 
latter, it has no necessary reference to doctrine, true or 
false. 

During the early ages of Christianity, the term heresy 
gradually lost the innocence of its original meaning, and 
came to be applied, in a ih abe er sense, to any cor- 
ruption of what was considered as the orthodox creed, 
or even to any departure from the established rites and 
ceremonies of the church. In the present article, we 
do not intend to enter into a minute history of the va- 
rious heresies; which have at different times disturbed 
the repose of the church, and given oceasion to perse- 
cutions, which are revolting to the milder genius of mo- 
dern times. All that we propose, is to give a short 
view of the progressive doctrines of the law upon this 
subject. 

In our definition of the word heresy, we have mark- 
ed the essential character of the offence, as it falls under 
the view of the law. In the law of England, however, 
it seems difficult to determine’ precisely what errors 
amount to heresy, and what do not. By our ancient 
constitution, this was left generally to the determina- 
tion of the ecclesiastical judge, who, in this respect, had 
a most arbitrary latitude allowed him. For the gene- 
ral definition of an heretic given by Lyndewode, (cap. 

HERESY. we OS 
de Herreticis,) extends to the slightest deviations from _ Heresy: 
the doctrines of the holy church: hereticus est qui du- 
bitat de fide Catholica, et qui negligit servare ea, que Ro« 
mana ecclesia statuit, seu servare decreverat. Or, as the 
statute, 2 Hen. IV. c. 15, expresses it in English ; 
“« Teachers of erroneous opinions, con to the faith 
and blessed determinations of the holy church.” Very 
contrary this tothe usage of the first general councils, 
which defined all’ heretical doctrines the utmost 
precision and exactness. And the uncertainty of the 
crime, which ought to have'alleviated the 
seems to have enhanced it in those days of blind zeal 
and pious cruelty. It is true, that the sanctimonious 
hypocrisy of the Canonists, went at first no farther than 
to enjoin penance, excommunication, and ecclesiastical 
deprivation, for heresy ; though afterwards they pro- 
ceeded boldly to imprisonment by the ordinary, and 
confiscation of goods in pios usus. But, in the mean 
time, they had prevailed upon the weakness of bigot= 
ted princes, to render the civil power subservient to 
their purposes, by making heresy not only a temporal 
but even a capital offence ; the- Romish ecclesiasties 
determining, without appeal, whatever they pleased to 
be heresy, and shifting off to the secular arm the odi- 
um and drudgery of executions, with which they them~ 
selves were too tender and delicate to intermeddle, 
Nay, they even pretended to intercede and pray, on 
behalf of the convicted heretic, ut citra mortis periculum 
sententia circa eum moderetur ; (Decret. 1. 5.t. 40. ¢. 27.) 
well knowing at the same time, that they were deliver= 
ing the unhappy victim to certain death. Hence the 
capital punishments inflicted on the ancient Donatists 
and Manicheans, by the emperors Theodosius and Jus- 
tinian, (Cod. 1. 1. tit. 5.); hence also the constitution of 
the emperor Frederic, mentioned by Lyndewode, (cap. 
de Hereticis,)adjudging all persons, without distinction, 
to be burnt with fire, who were convicted of heresy by 
the ecclesiastical judge. ‘The same emperor, in ano- 
ther constitution, ordained that if any temporal lord, 
when admonished by the church, should neglect to 
clear his territories of heretics within a year, it should 
be lawful for good Catholics to seize and occupy the 
lands, and utterly to exterminate the heretical posses- 
sors. And upon this foundation was built that arbitra- 
ry power, so long claimed, and so fatally exerted by the © 
Pope, of disposing even of the kingdoms of refracto: 
phe asd to ae Gatiful sons of the Bc: which ferns 
ed a fruitful source of contention and animosity during 
the dark ages of Europe. 

While Christianity was thus deformed by the demon 
of persecution upon the continent, it was not to be ex- 
pected that our own island should be left entirely free 
from the same scourge. Accordingly, we find among 
our ancient precedents a writ de h@relico comburendo, 
which is thought by some to be as ancient as the com- 
mon law itself. It appears from thence, however, that 
the conviction of heresy by the common law, was not 
in any petty ecclesiastical court, but before the arch- 
bishop himself in a provincial synod ; and that the de« 
linquent was delivered over to the king, to do as he 
should please with him; so that the crown had a con« 
troul over the spiritual power, and might pardon the 
convict, by issuing no process against him; the writ de 
heeretico comburendo being not a writ of course, but is« 
ve only by the special direction of the king in coun- 
cil. ve 

But in the reign’ of Henry IV. when the eyes of the 
Christian world began to open, and the seeds of the 
Protestant religion (under the opprobrious name of 

punishment; . 



Lollardy ) took root in this kin the clergy, avail- 
ing themselves of the king’s d title to demand an 
increase of their own power, obtained an act of parlia- 
ment, (2 Hen. IV. c. 15.) which sharpened the edge of 

ion to its utmost keenness. By that statute, 
the diocesan alone, without the intervention of a synod, 
might convict. of heretical tenets ; and unless the ti 
vict abjured his opinions, or if after abjuration he re- 
lapsed, the sheriff was hound ez officio, if required by 
the bishop, to commit the unhappy victim to the flames, 
without waiting for the consent of the crown. Ano- 
ther and subsequent statute (2 Hen. V. c. 7.) made 
Lollardy also a_ offence, and indictable in the 
king’s courts ; which did not thereby gain an exclusive, 
but only a concurrent jurisdiction with the bishop's con- 
sistory. When the final reformation of religion began 
to advance, the power of the ecclesiastics became some- 
what moderated ; for although what heresy is, was not 
then precisely defined, yet we are told, in some points, 
what it is not. Thus the statute 25 Hen. VIII. ¢. 14. 
declares, that offences against the see of Rome are not 
heresy ; and the ordinary is thereby restrained from 
proceeding in any case upon mere suspicion ; that is, 
unless the party be accused by two credible witnesses, 
or an indic t of heresy be first previously found in 
the king’s courts of common law. Yet the spirit of per- 
secution was not then abated, but only diverted into a 
lay channel. For in six years afterwards, the bloody 
law of the Six Articles was introduced by the statute 
31 Hen, VILL. c..14, which established the six most 
contested points of P , Viz. transubstantiation, com- 
munion in one kind, the celibacy of the clergy, monas- 
tic vows, the sacrifice of the mass, and auricular con- 
fession. These points, it seems, were “ determined 
and resolved by the most godly study, pain and travail 
of his: Majesty ; for which his most.humble and obe- 
dient subjects, the lords spiritual and temporal, and the 
commons, in parliament assembled, did not only render 
and give unto his highness their most high and hearty 
thanks,” but did also enact and declare all oppugners 
of the first to be heretics, and to be burnt with fre 3 and 
of the five last to be felons, and to suffer death. The 
same statute established a new and mixed jurisdiction 
of clergy and laity, for the trial and conviction of he- 
retics ; the reigning monarch being then equally in- 
tent in destroying the supremacy of the bishops. of 
Rome, and confirming all the other corruptions of the 
Christian religion, 

Passing over the detail of the various repeals and re- 
vivals of these sanguinary laws in the two succeeding 
reigns, we shall proceed directly to the period of the 
final establishment of the Reformation in the reign of 
Queen Elizabeth. By statute 1 Eliz. c. 1. all former 
‘statutes relating to heresy are repealed, which leaves 
the jurisdiction of heresy as it stood at common law: 
viz. As to the infliction of common censures in the ec- 
clesiastical courts; and, in case of burning the here- 
tic, in the-provincial synod only ; or, according to Sir 
Matthew Hale, in the diocesan also. But, in either case, 
it is agreed, that the writ de heretico comburendo was 
not demandable of common right, but grantable or other- 
wise merely at the king’s discretion. 1 Hal. P. C. 405. 
The principal point, however, was now gained ; for by 
this statute a boundary is, for the first time, set to what 
shall be accounted heresy, which is restricted, for the 
future, to such tenets only which have been heretofore 
so declared by the words of the canonical scriptures, 
or. by one of the first four general councils, or by such 
other councils as have only used the words of the Holy 
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Scriptures, or which shall hereafter be so declared by 
the parliament, with the assent of the c in convo- 
cation, For the writ de herefico com remained 
still in force ; and there are instances of its being put in 
execution upon two Anabaptists in the seventeenth of 
Elizabeth, and upon two Arians in the ninth of James 
I. But this odious writ was at length totally abolished, 
and heresy again subjected only to ecclesiastical correc- 
tion, pro salute anime, by virtue of the statute 29 Car. II. 
c. 9. The matter, therefore, is now brought into its 
proper situation, with respect to the spiritual cogni- 
zance and pine punishment of heresy, unless, per- 
haps, that the crime itself ought to be more strictly de- 
fined, and no prosecution permitted, even in the eccle- 
siastical courts, until the tenets in question are, by 
per authority, previously declared to be heretieal. Un- 
der these restrictions, it seems necessary for the support 
of the national religion, that the officers of the church 
should have es to censure heretics, yet not to ha- 
rass them with temporal penalties, mucl less to exter- 
minate or destroy them. 

The fury of persecution, indeed, has been greatly al- 
layed, both by the prudence and the humanity of modern 
times ; and the gradual ee of the savage laws enuct- 
ed against heretics, as well as the mitigation of cruelty 
in the legal punishments which were devised by bar- 
barous ages, must be considered as a natural consequence 
of the advancement of civilization. With regard to one 
species of heresy indeed, the legislature still thought it 
proper for a long while, that the authority of the civil 
magistrate should be interposed. For by the statute 9 
and 10 W. III. ¢. 82. it was enacted, that if any person 
educated in the Christian religion, or professing the 
same, should by writing, printing, teaching, or advised 
speaking, deny the Christian religion to be true, or the 
Holy Scriptures to be of divine authority, or deny any 
one of the persons in the Holy Trinity to be God, or 
maintain that there are more gods than one, he should, » 
upon the first conviction of professing his peculiar doc~ 
trines, be rendered incapable of enjoying any office or 
place of trust, civil or military, as well as ecclesiastical ; 
and u a second conviction, he should be disqualified 
from bringing any action, or from being ian of 
any child, executor, legatee, or erpee’ of lands, and 
besides suffer imprisonment for three years without bail. 
But if, within four months after the first conviction, the 
delinquent should,’in open court, publicly renounce his 
error, he was to be discharged at once from all disabi- 
lities. But even this appr eats mild law could not 
well be executed in an ightened age, and seemed to 
be retained merely in terrorem, until it was at length 
repealed in the year 1813. And itis the wish of many 
in this land of free inquiry, of knowledge, and liberal 
sentiment, that our statute books may be entirely res- 

cued from the opprobrium of penal laws in the province 
of religion, and that the rights of conscience may be for 

ever confirmed, as not controlable by human laws, nor 

amenable to human tribunals. See Campbell's Pre« 
lim. Dissert. to the Four Gospels, &c.; Suicer’s Thes. 
vol. i. p: 120, 124; Lardner’s Works, vol. ix. p. 223, 

&e. ; Blackstone's Comment b. — 4 ; TReflections Let- 
ters to Judge Blackstone, p. 30 ; Popular on 

the Frogeeed of the Principles of Toleration, &c. New- 
castle, 1814; and Edinburgh Review, No. 51, p. 51, 

et seq. () 
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eminent French botanist, was seurp ic Paris in — 

In the year 1772, he was appoi uperintendant 
the Wavers and Forests of the Generalité of Paris ; and, 
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Hermaa- with the view of acquiring a knowledge of forest trees, 

stadt. he applied himself with diligence to the study of bo- 
tany. The first work of L’Heritier was entitled Stir- 
pes Nove. The first fasciculus, with eleven finely en- 
graved plates, appeared in 1784. It was completed in 
six fasciculi, containing in all eighty-four plates, with 
their descriptions, which were dated in 1784 and 1785, 
though they did not appear till some years afterwards. 
This circumstance gave rise to a controversy between 
the Abbe Cavanilles of Madrid and L’Heritier. In or- 
der to secure some of his own discoveries, L’Heritier 
published them in the form of monographs, with one 
or two plates. The subjects were Louichea, Bucholzia 
Michauwia, Hymeno-pappus, and Virgilia ; and twelve 
of each only were printed. 

After the Herbarium of Dombey had been put into 
the hands of L’Heritier in 1787, with orders to publish 
its contents, the influence of the court of Spain induced 
the French government to give orders that the Herba- 
rium should be withdrawn ; but L’Heritier having re- 
ceived notice of the measure, carried it over to London, 
where. he remained for fifteen months, chiefly under 
the hospitable roof of Sir Joseph Banks. The state of 
his country, however, compelled him to return to Pa- 
ris; and at this time the MSS, of his Peruvian Flora 
was complete, sixty drawings were finished, and man 
of the plates engraven. During his stay in England, 
he had collected the materials of his Sertem Anglicum, 
an unfinished work, of which he published several 
fasciculi, on the same plan as his Stirpes Nove. 

In the year 1775, L’Heritier married Madamoiselle 
Doré, who brought him five children, and died in the 
year 1794. In the year 1775, he became a Conseiller 
a la cour des aides, and was a long time the dean of 
that court. After the death of his wife, L’Heritier de- 
voted himself to the education of his children ; but his 
hopes were frustrated by the unprincipled conduct of 
his son. When he was one evening returning from a 
meeting of the National Institute, in August 1800, he 
was murdered, and his body was found next morning, 
with his money and other articles of value untouched. 
No discovery was ever made respecting this barbarous 
event ; but suspicions of the most unnatural kind were 
confidently entertained. See Rees’ Cyclopedia. 
HERMANSTADT, Hermensrapt, or SzeBeny, the 

Cibinium and Hermanopolis of the ancients, is a town 
of Hungary, and the capital of the province of Transyl- 
vania, It is situated in a champaign country, near 
the river Cibin, o: Szeben, from which it derived the 
name of Cibinium and Szebeny. The principal publie 
buildings are three monasteries for men, and one con- 
vent for women. One of the monasteries is for Ex- 
Jesuits, another for Catholics of the Franciscan order, 
and another for Greek monks of the order of St Basil. 
There is also a theatre, which is open during summer, 
a cassino, a public school for Protestants, and another 
for Greeks. In the great square there is a statue. The 
town is fortified with a double wall and deep moat. 
The museum of Baron Bruckenthal, a venerable noble- 
man, contains one of the finest collections in Euro 
of pictures, antiquities, and natural history. Dr Clarke 
has given a very minute description of it. The 
works of this town have been long celebrated ; and the 
tallow candles manufactured here are so white, that 
there is a great demand for them at Vienna, The cha- 
teau of Freck, in the vicinity of the town, is worthy of 
being visited. The town. was founded by Herman- 
nus, a Greek emperor. It is well built, large, and 
populous, and contains from 15,000 to 16,000 inhabi- 
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tants. The climate is said to be insalubrious.. See He 
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dered a mark of divine ve 
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Clarke’s Travels, part ii. sect. iii, Supplement, p. 603, 
&ec.; and Hermannstadter Handlungs, gemerbs“und 

MaEERMAPHRODITE: i lvicg,betng posses A DITE, is a living bein i 
the of generation belonging to both pei ie 
On surveying the origin, the progress, and decay of 

the animal creation, there is sufficient reason to infer, 
that nature is infinitely more solicitous about preserving 
the different genera and species than the individuals of 
the race. Thus where their continuation is required 
by mutual concourse, as among the larger and more 
perfect creatures of the earth, it is ne that the 
sexual organs of each should be reserved distinct and 
entire. Though accidental monstrosities ensue in other 
parts, the animal functions can be carried on, and some- 
times with little injury ; but imperfections in that por- 
tion of the frame appropriated for procreation, is for the 
rennet an Saped ment to the laws which regulate the 
ws uction of living beings. 

evertheless, the sexual organs, like other parts of 
animated matter, are liable to exhibit malformation, or 
monstrosities ; and hence an idea has originated, that in 
man and different animals, the qualities of a perfect male 
and female may be united in the same individual. The 
fables of the ancients have perhaps conspired to give 
probability to these opinions. According to their alle- 

ies, a son of Mercury and Venus, who had been 
ostered by the Naiads of Ida, became enamoured of the 
nymph Salmacis, who fled from his embraces. But 
he joined her in a fountain where she could escape no 
longer, and besought the gods that their bodies might 
be united in one. His prayers were heard. 

** Vota suos habuere deos: nam mista duorum 
a junguntur, faciesque inducitur illis 
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Nec duo sunt et forma duplex nee femina dici 
Nec puer ut possint ; neutrumque et utrumque videntur.” 

Ovip Metam. lib. iv. cap. 9 

This androgynous being was thenceforth called Her- 
per eer (whence the derivation of hermaphrodite,) 
and affords a subject for many beautiful sculptures 
from the hands of the ancients, which are still pre- 
served, 

No question has been more keenly agitated than the 
existence of human. hermaphrodites ; and the difficulty 
of the subject has been greatly increased, by that anxje-~ 
ty with which Etre ahd g conceal their nakedness ; and, 
by an unjust abhorrence entertained against whatever 
seems beyond the standard of ordinary configuration. 
The Jews, for example, have a long catalogue of denun- 
ciations against persons labouring under disease or infir= 
mity, natural or accidental; and even in the islands 
which we ourselves inhabit, monstrous productions of 
animals are almost invariably destroyed, as also those of 
mankind, where it can be effected with safety.. But _ 
the vehemence of civil institutions, seems to have been 
more conspicuously directed against those unfortunate 
beings known to labour under malformation of the sex- 
ual organs. At an early period of Roman. history, a 
law was enacted, that every child of this description 
should be shut up ina chest and thrown into the sea; - 
and Livy gives an instance where, on some difficulty 
with respect to the sex of an infant, it was directed to 
be thrown into the sea, ¢anquam feedum et turpe prodia 

ium, Nay, such a visitation seems to have been consi- — 
ce, for the execution. 

was always followed by religious rites. The Jewish law« 
is extremely solicitous regarding the disposal of herma- 

5 



ites: the civil and canon law contain numerous 
eses and enactments concerning them, and their 

succession is provided for by the laws of England. 
The gen of these laws tends to ‘orm regu- 

= eral scope according to the a Jations which 
predominance of sex; for the ancient legi Iatore, though 
sufficiently aware of this distinction, do not seem to 
have admitted he’ ites as possessing a complete 
pea anes of the generative organs. Being undoubt- 
dly founded on experience, they cannot be considered 

void of interest. numerous and diversified ordi- 
nances of the Talmud divide hermaphrodites into four 
classes ; under which aspect they are to be treated part- 
ly as male, oes female ; next, as both male and fe- 
male; and, lastly, as neither male nor female. First, 
they are like men, in “ne d obliged to dress in male at- 
tire, and marry their ers widows. Secondly, the 
are like women, because they may not converse wit 
the male sex alone in cw they may walk among 
the dead; and are prohibited from bearing testimony : 
also, because they may shave their heads after a parti- 
cular fashion, and pluck out their beards. Thirdly, 
they are to be esteemed both men and women, from 
having their share of the paternal and maternal inheri- 

as of either sex: they may retire to a sanctuary in case 
of accidental slaughter, and remain there as if it had 
been of either a man or woman; and if it be murder, 
they shall be put to death as for killing either a man or 
woman, Fourthly, hermaprouites are to be consider- 
ed neither ma{ nor woman, by the law of Moses, in 
striking or calumniating another, but the judge shall 
ordain reparation; nor in making vows to the Deity, 
or in withdrawing from the sisal 06 devote themselves 
to his service. Many other partitions are made under 
these divisions. The canon and civil law displays all 
that uncertainty which is the natural offspring of pre- 
judice, and the want of knowledge. Doubts and ques- 
tions are started, useless to society, and oppressive to 
those affected by them; and in general they are, as in 
the Jewish law, to be solved according to the predomi- 
nance of sex. Notwithstanding the numerous and ab- 
surd restraints put u supposed hermaphrodites, it 
does not appear that they are precluded from marrying ; 
on the contrary, if the two sexes in themselves be equal, 
a choice of the a is left, while other cases of mar- 
riage are regulated by the sexual predominance. How- 
ever, should the question be regarding an oath, the or- 
dinances of the church seem to declare, that under the 
same equality of organization the testimony must be re- 
jected. Hermaphrodites may not be promoted to holy 
orders, on account of deformity or monstrosity ; nor 
can they be appointed judges, “ because they are rank- 
ed among infamous persons, to whom the gates of dig- 
nity should not be opened.” These are but afew of 
the prohibitions levelled be fore them. Many are cruel 
and 3 and of so singular a kind, that a 
learned and humane pune exclaims, “ would not 
any one conceive, that these supposed androgyni, in- 
stead of bag Sy same nature with us, however 
marked and ed their parts of generation might 
be, were rather another race of animals, sui generis, hax 
what they really are, when a string of laws, compiled 
with so much accuracy, and in such a formal manner, 
has been exhibited and increased in all ages?” Yet ra- 
tional enactments, founded on experience, are by no 
means void of utility ; for observance of the law may 
prevent contention in all the mazes of doubt. Thus M. 
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tance, and such other succession, which they may claim” 

Ferrein, a modern 
consulted by the relatives of a young nobleman, labour- 
ing under a dubious conformation, who, if a male, as 
was commonly believed by them, would inherit a con- 
siderable estate, to which he could have no right if be- 
longing to the other sex. Having afterwards occasion 
to illustrate the case, we shall not here antici the 
result. The subject of succession is doubtless fit for 
regulation, and uently must frequently be deter- 
mined by the predominance of sex. Ha the ab- 
surd penal laws, directed against this portiog of our fel- 
low creatures, are obsolete among us. 

We shall now proceed to the opinions of recent phi- 
losophers and naturalists, which afford more 8 
sources of knowledge and entertainment. These are 
widely different from what were received of ld, and 
most of the moderns incline to a different opinion: they 
doubt whether there is any well authenticated instance 
of a person having been seen with the organs of both 
sexes complete. 

The origin of sex is in itself a dark and mysterious 
subject. That of no living animal can be distinctly re- 
cognised at an early period of existence ; and some na- 
turalists affirm, that there is reason to believe that the 
organization is such as to admit the evolution of the 
parts of the embryo, distinguishing either male or fe- 
male; and that this evolution takes place during some 
period of gestation. Thus Ackermann adopts the princi- 
ple, that in omni individuo latent utriusque sexus enitalia, 

a'modo diclis dependet circumstantiis an hee an illa evolvi 

et increscere debeant. The cause of evolution, however, 
if we rightly understand the author, will scarcely be 
admitted by naturalists ; for he seems to ascribe it to 

matter of which the presence can only be presumed ; 
Discrimen quod a sexu est non absolutum sed ad ceteras 

partes respectivum dici debet. Sicut fartus vel ex matertet 

plastic excessu vel ex oxygenit ‘abundantia, coaluit, e 

prout in prima uterine vita epocha in foetus incrementum 
vires agunt extranea, ita jam vir jam Semina nascitur. 

Sir Everard Home also appears to consider “ the ovum, 
revious to impregnation, to have no distinetion of sex, 

ut to be so formed as to be equally fitted to become a 

male or female foetus.” On descending to the insect 

tribes, we find an intermediate kind between the two 

sexes, in those called neuters, incapable of generation, 

But certain naturalists have shewn, by ingenious expe- 

periments, that among bees, where this distinction is 

most prominent, the imperfection ef be removed by 

a particular sort of food early suppl , and the sexual 

organs of females amply unfol ‘ 
hermaphrodites, or ving the subject of p 1 

those with the combined sexual organs entire and ca- 

pable of performing the generative functions, we shall 

now give some account of the three classes into which 

hermaphrodites may be divided. First, individuals exhi- 

biting a mixture of the sexual organs, neither being eom- 

plete ; secondly, men labouring under a malformation of 

the parts ; and, thirdly, females with 3 imperfec- 

tions, by enlargement or defect. Ex of the first 

are extremely rare. Such perhaps is a case mentioned in 

Dr Baillie’s Morbid Anatomy, where the person was 24 

ears of age, and examined as a patient of Nottin ham 

ital ; and such perhaps was an androgynous child, 

which is the subject of discussion by Ackermann. An- 

other instance is related in the Journal de Medicine, of 

a person who was long considered a woman, treated as 

such in society, and who was either married or lived 

in concubinage with a man. At the same time, others 
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may consider all these as more strictly belonging to the 
class of males with malformation. The androgynous 
child of which we speak was born at Mentz in June 
1803.. Its singularity of structure was supposed indi- 
cative of the masculine gender by those present, and it 
was baptised as such. Having died at the age of five 
or six weeks, Ackermann, who had previously inspect- 
ed the external configuration, obtained an opportunity 
of dissection, though the organs had declined along 
with the decay of the body during sickness. He found 
an intermixture of the sexual distinctions, removing 
the infant from a perfect male or female ; the glans im- 
perforate, scrotal labia, an uterine sac, and other doubt- 
ful indications, of which he has given an ample detail, 
illustrated by engravings; and at the same time he ex- 
presses his conviction of the androgynous nature of the 
subject. 

A remarkable case came under the notice of some of 
the most learned continental physicians in the preced- 
ing century, respecting Michael Ann Drouart, a na- 
tive of Paris, born about the year 1734. This indivi- 
dual was baptized, treated, and dressed asa girl, but 
having attained the age of 16, a report was circulated 
of her being a hermaphrodite, which led to a minute 
inspection by M. Moraud, who has presented us both 
with the result in detail, and several engravings. He 
found the external configuration partly masculine, part- 
ly feminine, but the-former predominated. It corre- 
sponded to the age of the person, whereas the female 
characteristics belonged to a period of childhood, or 
early adolescence. An organ denoting virility appeared, 
but the urethra was absent ; neither could he determine 
the exact point of a deep fissure, occupying the scite of 
the scrotum, into which the urine was discharged; and 
other medical men were equally unsuccessful, The 
breast was quite flat, and it always remained so; the per- 
son had the gesture, step, and voice of a youth, some ru- 
diments of a beard on the upper lip, anda decided pro- 
pensity for females.” Yet, says M. Moraud, “ there 
‘was a strange intermixture of the sexes in all respects ; 
for the bason was more enlarged ; and in comparing the 
two thighs together, one resembled that of a male, and 
the other that of a female.” From these and concomi- 
tant circumstances, he formed an opinion that the sub- 
ject was a male. Michel having left Paris some time 
after, underwent another inspection by M. Cruger, prin- 
cipal surgeon to the King of Denmark, who was indu- 
ced, on the other hand, to consider the female character 
predominant; but he concludes on the whole, that in 
strict definition the subject was neither male nor female. 
At the age of 21, some Genevese physicians had an op- 
portunity of making their observations. The principal 
organ now exceeded the ordinary human dimensions 
in every respect ; a thin black beard, nearly such as a 
young man of that age should have, appeared ; and the 
breast and stature were completely those of the same 
sex. But now the propensities for males were sup- 
planted by those formerly entertained ; for at the age 
of 17, those evacuations characterising females of the 
human species had commenced, but experienced many 
irregularities and interruptions ; and in 1761, had cea- 
sed for nearly three quarters of a year. Cotemporary 
observers were then inclined to depart from M. Mo- 
raud’s sentiments, and to believe that there was a predo- 
‘minance of the female,sex.. However, some of the most 
recent authors, and those who have studied the subject 
most profoundly, seem to rank Michel Anne Drouart 
with hermaphrodites, exhibiting an intermixture of the 
sexual organs. M. Ferrein found the appearances in 
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the more youthful subject above alluded to, completely 
the same. as in the preceding individual in the essential 
parts... The whole external mien, intimately resembled 
that of girls at twelve years of age; the breast was quite 
flat, and the voice rather mabe > The external sex- 
ual organ, which would have indicated a male, was 
much smaller, though of the same structure as before ; 
those of the female were somewhat misplaced, but the 
position of the urethra could be easily ascertained. 
Enough was disclosed, to induce M. Ferrein to declare, 
that this young nobleman was in fact a female, and 
would consequently be deprived of the expected inhe~ 
ritance, If his opinion be correct, the present case 
‘should be removed to the third class of persons design- 
ed hermaphrodites, though, from the doubts of the 
learned respecting the former, we are induced still to re 
tain ithere. It is not the’ structure of the sexual p: 
which is alone to be taken into view, but the total or- 
anization combined, The personal configuration, the 

habit of the body, the presence of a beard, ‘the qua- 
lity of the voice, propensities and dispositions, and 
other characteristics, added to any uncommon structure 
of these parts, shew that some of the male and female 
properties are confounded together. At an early period 
of gestation, human females are frequently mistaken 
for males ; and hence an erroneous opinion has pre- 
vailed, of abortions at certain stages being more com- 
monly of males. Many such foetuses have been exhi- 
bited by Dr Parsons and others in illustration of the 
fact: and Mr — ne oe observations on the 
receding case, with words of the followin, rport : 
te If to Eroatisite a hokoupivoditea what tea Sexes 
are combined, it is necessary to have the distinctive 
character of the male united to the female parts, there 
never was any woman who has not been a male duri 
several months of her existence. In the earlier stages 
of pregnancy, that distinctive organ is prominent, and 
fashioned very nearly after the manner of males, so that 
those unskilful in anatomy, may suppose the embryo 
a male, though truly a female; nor on narrow inspect- 
tion is the difference easily ascertained.” The possibi- 
lity of a complete duplication of the male and female 
organs is questioned, from there being no place in the 
human body which they could occupy, or wherein they 
could be contained. The same difficulty does not oc- 
cur to us, and perhaps it can only be admitted -where 
all the other parts, independent of them, are meant to 
be exactly of the natural structure and proportions, If 
so intimate a resemblance prevails in the sexual parts of 
the male and female embryo, something ofan intermediate 
kind may be produced, should the position and develope. 
ment of either be deranged; and thus exhibitan intermix- 
ture of sex: or, as we have sometimes witnessed a com- 
lete duplication of some essential organ, as the head, 

Perit: or feet, the like may happen to other parts. Among 
animals, very extraordinary instances have occurred of 
some decidedly males, to external appearance, never- 
theless possessing female properties, such as the power 
of secreting milk. This faculty, indeed, is said in rare 
examples to reside in the nipples on the breast of men, 
the use of which is yet unknown by auatomists, A bull, 
which is reported to have generated five calves, had a 
small udder and small teats, which afforded a quantity 

‘of milk that on one occasion is said to have amounted 
to an English pint. In the Philosophical Transactions 
also, there is preserved an account of two wedders gi- 
ving suck tolambs. Yet we cannot be too scrupulous 
in admitting such wonderful deviations from the course 
of nature. At the same time it must be recollected, that 



HERMAPHRODITE. 753 
the:rudiments of the :mammre exist in all the males of place, and the result is includi: owng 

, mankind and quadrupeds; and that before the age of other, this inland sabettibeandl, A one 
‘inthe former, and when the powers of the tail by division. ft remains : separates 

creation cease, there isa more intimate resemblance bes a shapeless mass, and absolutely quicscen j 
tween the jsexes than atother ‘periods. Nor is it toybe evolution of ‘wanting organs enables it te poten en 
omitted, that emasculation produces a decided approxi« the functions of the rape Having remained a cér~ 
mation to the feminine character.—But, in prosecuting tain time complete, this new animal loses a fragment 
the intermixture of sexes in animals, anexample is gene- of the tail to Eaces another perfect being; an thus 

givenin thefree martin,onwhich the late celebrated their race is carried on. These creatures, therefore 
Mr John Hunter observes“ When a cow brings forth seem to possess such structure as to enable each indivi« 
two calves, and one of oo snow goute5 the other dua) to reproduce its like. 
to appearance a cow, the cow is unfit for propaga- Instances of mixed organs are of y ocecur- 
tion, but the bull calf becomes a very bull. rence in the human mona tien most anieamiad kind 
This cow calf «is ‘called in this country a free martin.” of configurations, indeed, are those which pase by the 
Mr Hunter, on dissection, found such: an intermixture name of herma ism. The older authors, never- 
of organization, that the animal always partakes of the theless, on findi ig any monstrosities or imperfections 
nature of ‘both sexes, though that of the one is some- in the sexual parts, immediately nced the indi- 
times more predominant than that of the other. Itsex- vidual a hermaphrodite ; but as they were constantly 
ternal aspect is also different from the appearance of in search of the marvellous, we must repose the less 
each, and. it never*betrays any’ sexual propensities. confidence in their obseryations. Nay, the moderns 
The muscular texture and the voice are peculiar, and have, in some cases, too hastily bestowed this character ; 
the size is considerably larger than that of either bull and we are told of an instance where “ the fore parts of 
or cow: Apparently there is much analogy between the unhappy object were entirely wanting ; even the 
the free martin and an emasculated animal. Mr Hun- bladder was not entire. It had the appearance as if the 
ter observes, that he has frequently seen'hermaphrodite external parts of generation, and the anterior part of 
horses; that» he dissected a hermaphrodite ass; and the bladder, had been cut off. Yet this unhappy ob- 
that of this description are also to be'found. The ject was vulgarly called a hermaphrodite.” 
dissection of ah ite dog is given by Sir Eve- The malformations of men are more frequently seen 
rard Home in the Philosophical Transactions for 1799, and constitute the second class of hermaphrodites. Mr 
where there was only one characteristic of the female Brand relates, that being consulted in 1779, on ocea- 
decidedly present. owever, there appear several rea- sion of some complaint in the groin ofa child seven years 
sons to conclude, that some of the animals quoted as__ of age, he found a vicious structure of the sexual organs, 
undoubted ° hrodites, ought rather to be classed consisting of the unnatural presence of an integument 
with females ing under vicious conformation. confining the parts. This Sita had been baptized and 
The intermixture of the masculine organs is not suffi- brought up as a girl: but it was evident to him erro- 
ciently prominent. neously, for the male organs were present. By a slight 

It has been observed, that among wild pheasants, a incision of the integument, he liberated the restricted 
hen sometimes with the feathers of a cock ; yet, parts, and proved, to the t admiration of the 
on dissection, the female organs are fours) complete. rents, that they had mistaken a boy for a girl. The 
Mr Hunter conceives, that this is a change which en- operator narrates these facts in a pamphlet, accom- 
gues at a certain age, and ae to the cessation of panied by three engravings as large as life, of the 
the ive faculties; and he traces the history of appearances before and after the operation. Wris- 

where the alteration took Butondescend- berg, a German anatomist, in discussing a case of 
ill lower among the ani tribes, we find a multi- malformation, quotes an instance of a child probably 

pry of beings possessing the absolute'charac- labouring under a similar restriction. The parents, 
ter of hi hrodism. Many of the mollusca contain in- who were Jews, entertained so much doubt regarding 
dividually the perfect organs belonging to either sex, the sex of their offspring, that they had deferred the 
not by accidental admixture or malformation, but by accustomed rite of circumcision until it should be de- 
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regular, natural arrangement. A sexual union takes termined whether it was actually a boy or a girl. But - 
place ; all impregnate, and are impregnated ; and, this it died at the age of eight months. The same author 
ensues by a singular and Satie tahiee distribution of the mentions, that he removed a lesser restriction in a 
parts. Such'is the case with many of the mollusca, young man ; and speaks of another person aged 46, 
or soft bodied animals with external or, and those reputed a hermaphrodite, mes — not — t to 
in general included under the order Helminthelogy. nrotee an operation, which, ps, would easi 
There can be no eration, however, without ey have determined his sex. His wife, to whom he res 
mutual concourse ; but in the animalculainfusoria, some been married five years, then obtained a divorce against 
seem perfect hermaphrodites, in so far as they him, on-account of impotency. An example of a mis~ 
gate in an isolated state, while in others the sexual union _ take in sex ander more doubtful circumstances, is given 
seems requisite, In the numerous genus of polypi, the by Abraham Kauu Boerhaave, a member of the Peters- 
young animal protrudes from the side of the a 4a and burgh Academy of Sciences. Thechild sabres or 
in its turn becomes a parent in the same way, whileno was baptized Charlotte, and for some time up 
union with another sex follows; or, as in the actinia, and treated asa girl. But the parents afterwards enter~ - 

the-. are formed within, and then discharged by | tained some doubts regarding its real sex, and at the » 

the mo The subject of hermaphrodism may be age of seven resorted to skilful to establish the 
still farther illustrated by a series of experiments which truth. Instead of being a girl, as had been suppo- 
have recently been made on an extraordinary race of sed, it was declared to be a boy. Sex, however, is 
animals'bearing some analogy to the leech and snail, much more doubtful, though the predominance of or- 
called planaree. In one species, the sexual union takes 
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ganization indicates the male, where the scrotum is 
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absent, with a fissure in the perineum, or a misdi- 
rection of the urethra. In the Transactions of the 
Academy of Siena, a person named Augustine Broli, 
is described as being reputed a hermaphrodite, and 
having so little of the male configuration, that he doubt- 
ed whether he ought to marry. On consulting Dr 
Caluri, however, he was assured he might do so with 
safety. If the description be correct, procreation was 
impossible. Persons have been mistakenly educated 
and employed as of a sex to. which they did not be- 
long. This was the case with a young man who was 
brought up.and dressed as a woman, yet after he died 
he was found to be essentially a man. Caspar Bauhin, 
likewise, speaks of a servant hired by a peasant, who 
being viewed with remarkable favour by his wife, led 
to an unexpected discovery of sex, under a malforma- 
tion. An instance of doubtful sex, though more pro- 
bably referable to the third class, is quoted by Acker- 
mann, in the case of Dorothea Derrier. Here opposite 
opinions were entertained by three medical men, Hufe- 
land, Mursinna, and Stark, from the sexual formation 
conjoined with the general character of the whole body. 
The malformation of the male seems to be much more 
uncommon in animals, or perhaps it has attracted less 
attention. : 

But the third class into which beings with a preter- 
natural sexual structure may be divided, namely, fe- 
males with malformations, is the most comprehensive of 
the whole. Nay, there are reputable authors who in- 
clude all the rest under it, maintaining, that among 
the human race especially, the issue of every question- 
able case is, proving the subject a woman. any ex- 
amples are collected by Dr Parsons, to whose Mecha- 
nical and Critical Enquiry into the Nature of Herma- 
phrodites, we shall reter tor the detail. The females of 
this class are sometimes designed the macroclitoridee, 
from the preternatural enlargement they exhibit, and 
which is frequently such as to assume the appearance 
of virility, even in an adult. In the warmer climates, 
this being more usual, though probably not to a great 
extent, but attended with other circumstanees, the 
operation of excision, concerning which the reader may 
consult the eastern travellers Niebuhr, Bruce, and 
Browne, is resorted to. Yet this malformation gene- 
rally has other concomitants, either in corresponding 
restrictions in the rest of the sexual organization, flat- 
ness of the breast, woolliness on the chin, or a hoarser 
voice than belongs to females. De Graaf, a celebrat- 
ed anatomist, mentions a female child which, from a 
preternatural enlargement, had been taken for a male, 
and baptized as such. It died, and he, along with se- 
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secretions denoting virility were proportionally copious. 
These facts being known to several physicians, the vi- 
cars general were consulted on the subject, and the re« 
sult was to compel the hermaphrodite to adopt the 
apparel of a man, under the name of Arnaud Mauluse, 
and to learn some profession. We are further told, that 
those concerned had no difficulty on the point, because 
“the hermaphrodite was sufficient] ble of the 
functions of a man, but of none belonging to a wo 
man.” Notwithstanding the necessity of compliance, 
however, this individual seems to have been dissatis« 
fied with such a compulsory change of sex, and not 
finding it congenial to her nature, she afterwards so« 
licited the king’s permission to resume female attire. 
Some persons have supposed, that she merely exhibit~ 
ed a prolapsus utert of an unusual form. Even with« 
in these few years, a woman was shewn as a herma- 
phrodite in London, pretending to the ities of 
a male, who suffered under the same disease. The decep= 
tion was detected, but not until a large sum had been 
realized by her, when she changed her abode. How- 
ever, the enlargement exciting the idea of the 
of virility, is beyond dispute in adult females, Tealdus 
Columbus says, a gipsey, whom he conceived to be a her= 
maphrodite, requested him to perform an amputation 
of the superfluous organization, which he declined from 
apprehensions of danger. Between 1730 and 1740, an 
African slave being brought from Angola to Bristol, 
and carried from thence to London, was exhibited as a 
hermaphrodite. She was about 26 years of age, pre- 
sented nothing masculine in voice or appearance, but 
exhibited the like enlar, mt as before, attended with 
some other slight malformations. Dr Douglas made 
drawings of the whole; and Mr Parsons having also 
seen the individual, concluded that she was absolutely 
afemale. In the year 1750, a French woman, aged 
18 years, was shewn also in London as a hermaphro- 
dite, with what was called, “ an inordinate enlarge- 
ment” of the organ, and corresponding restrictions of 
a preternatural appearance. Sir Everard Home speaks 
of a Mandingo woman, carried from Africa to the East 
Indies, with flat breasts, a rough voice, and masculine 
countenance ; who exhibited,‘ besides, all the eer 
ance of virility in enlargement, while the rest of the 
sexual organization seemed in the natural state. 

It is exceedingly probable that almost the whole ani« 
mals vulgarly esteemed Pai, ecleny are of this class, 
females with malformations ; because whatever uncers 
tainties prevail, there is always a decided predominance 
of the latter sex, though the masculine nature be very 
obscure. From these and similar uncertainties, a chan, 
of sex is said to have sometimes ensued in mankind. Nor Reputed 
is it improbable that this was firmly credited, since a dis- change of 
eased female may, to cursory inspection, manifest the °° 

veral physicians and surgeons, having obtained an op- 
portunity of dissecting the body, first had a drawing 
made of the external appearance ; and then proceeding 
to a more strict examination, pronounced the organs 
those of a female only. An account has been given 
of a hermaphrodite in France, which merits parti 
cular attention, either in establishing the fact of her- 
maphrodism, or in illustrating how the learned may 
be deceived. Towards the year 1686, a maid-ser- 
vant, named Margate Mauluse, born near Tolouse, 
was brought to the hospital of that city. She was 
about 21 years of age, with a ferninine mien andy 
appearance, a handsome face, and agreeable expres- 
sion, her bosom well“formed, but she presented the 
male sexual organization, intermixed with the female 
structure. The evacuations peculiar to the sex were 
regular and abundant, as was testified by the attending 
physician ; and, according to what he understood, the 

semblance of virility. This imaginary change is most 
usually of women into men, and rarely of men into 
women. . However Caspar Bauhin relates, that a child 
was baptised as a boy, became a soldier, and married a 
woman, with whom he lived seven years. But the 
supposed husband himself becoming pregnant, was most 
unexpectedly delivered of a caught and upon an in- 
vestigation by the magistrates of the place of his resi~ 
dence, it appeared there was a malformation, never 
disclosed by the wife, and that the husband had on 
some occasion cohabited with a Spaniard. Thus the 
person supposed to be a male, proved in fact to be a fe- 
male, Another instance, which seems to have been first 
related by Dr Douglas, an eminent anatomist, happened 
in London, where one of two waiters living in a tavern 
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in like manner became pregnant by the other, to the 
great astonishment of the nedgibourhood, at the reputed 
change of sex ; and her dress was thenceforward chan- 
a ces nn cmanein stove given, shew 

it it is possible to mistake the sex of an infant from 
greens organization, but that the real nature of 

individuals may be disclosed with the evolution, if 
we may so call it, of the sexual propensities. 

\_ The masculine and feminine character is deeply in- 
fluenced by the state and condition of those organs 
which nature has seereenred for the perpetuation of the 
species. Thus the analogy between the sexes, hardly 
separable in the embryo, is infinitely greater during 
childhood, before the complete developement of the 
eves faculties, and after the procreative powers 

ve ceased, than in the intermediate period. A cor- 
responding analogy is produced by the destruction of 
the essential parts, or by their vitiated expansion. 
The pigs is Phisrg eee the beard is want- 
ing, the voice s |, and he seldom possesses a vigor- 
ous intellect. His whole personal configuration and oa 
tal disposition are ee to those of females, 
On the other hand, where the essential organization of 
women is injured, there is some tendency by nature 
to remove them from their original sex. Cases of this 
po can seldom occur, rsd such was the effect in 

extirpation of an ovary on account of dis- 
use pdind’cheo caieoethes Setiitneschenn the full deve- 
lopement of the ovaries had not ensued. It is impossible 
to admit the last class of hermaphrodites, females with 
preternatural enlargements, accompanied by a hoarse 
voice, indications of a beard, flat breasts, and masculine 
-propensities, along with women exhibiting none of these 
peculiarities. ._ They are somewhat removed from fe- 
males, as men whose person and mind are of a corre- 
sponding description, are somewhat removed from the 
entire and vigorous sex. The difference arises from 
sexual organization. It has also been conjectured by 
some learned authors, as Wrisberg, that women of 
masculine manner and appearance, and men exhibitin, 
an i degree of effeminacy, may be divid 
into two distinct classes, the former characterised b 
ten, the latter by six iarities, among which sterili- 
ty iscommon to both. These he supposes to be de- 
pendent on sexual organization; and it is. worthy of 
remark, that weakness of intellect is almost invariably 
concomitant on the imperfect expansion of the 4 
tive parts, whether this is prevented by natural infir- 
mity, or by violence in childhood. 

Perhaps all the varieties of configuration which we 
have thus endeavoured to reduce to three classes, may 
be ranked in general under monstrosities. Nothing 
can be more interesting than to investigate the elements 
of sexual distinction. In whatever manner the expansion 
of these elements may be deranged, the result is mon- 
strosity, as in other cases, by excess or defect, or some 
ay — combination of what would coreg 
or leim develo This. vicious us 
ration, rant pA most eer the lot of'some solitary. 
individual, as other monstrosities, prevails. in families 
where there are also perfect beings. One instance is 
given by Kauu Boerhaave in two young Siberians, and 
another, by Sir Everard Home, in two children bern 
in Devonshire. 
tions : They were idiots, and they were of an uncommon 
size. The parents had an intermediate child, who was a 

irl. SeeAckermann Infantis Androgyni ery 
e- 

vi Comment, Academ. Petropolit, tom, i, and xvi. Mes 
rR 
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The latter were males with malforma-™ 
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1756, 1767. Philosophical Transactions, 1751, 1799, 
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had been mistaken for a Girl. Hunter On the Animal 
yn) e & 45. Phenomena of Planaria. (c) 
HE POLIS. See Civin Arcuirecrure, vol. 

vi. p. 573, col. 2. 
ERNIA. See Suncery. 

HEROD, King of Judea, surnamed the Great, on 
account of his power and talents, as it frequently hap- 
pens, rather than of his virtues, was the second son of 
Antipater the Idumean, and was born at Ascalon in 
Judea, about ened years before the Christian wra. At 
the age of twenty-five, he was appointed by his father 
to the | pene cape of Galilee, where he distinguished 
himself by the suppression of a band: of robbers, and 
the execution of their leader Hezekiah, with several of 
his comrades. Having performed this service of his 
own authority, and executed the culprits without even 
the form of trial, he was summoned to-answer for his 
conduct before the Sanhedrim ; but he escaped both 
punishment and censure, through the s of his 
party, the zeal of his friends, and his own abilities and 
dexterity. 

In the civil wars,of Rome, Herod at first embraced 
the party of Brutus and Cassius, and was, in conse- 
uence, made governor of Celesyria; and, after their 
eath, when Mark Antony arrived victorious in Syria, 

he and his brother contrived to ingratiate themselves 
with him, and were appointed tetrarchs-in Judea. But 
in a short time afterwards, in consequence of an inva- 
sion by Antigonus, who was assisted by the Jews, He- 
rod was compelled. to make his escape from Jerusalem, 
and to retire, first to Idumaa, and then to Egypt. He 
at length arrived at Rome, and upon occasion of a dis- 
puted succession te the crown of Judea, between the 
two branches of the Asmodean family, he found means, 
through his own intrigues, and the influence and power- 
ful recommendations of Mark Antony, to. obtain a de- 
cree of the senate, conferring that kingdom upon him. 
self.. Immediately thereafter he repaired to Judea, and 
in the course of about three years, succeeded in getting 
possession of the whole country. But this success was 
not obtained without bloodshed. The throne was at 
that time in the possession of Antigonus ; and although 
aided by the Roman army, Herod was obliged to lay 
siege to Jerusalem, which held out for six months, 
when it was at ae carried by assault, and a great 
slaughter made the inhabitants. Antigonus was 
taken prisoner and put to death. The-attention of He- 
rod, upon assuming the government, was first directed 
wes the replenishing of his treasury, and repressing 
the Asmodean. faction, by whom he was regarded as an 
usurper. In the pursuit of these objects, he was guilty 
of many oppressive acts of extortion and cruelty. Soon 
after this, an accusation was-lod against him before 
Mark Antony by Cleopatra, who, it is said, was in- 
fluenced, upon. this occasion, by his mother-in-law, 
Alexandra, Having been summoned to a before 
the triumyir, to answer to the charges exhibited against 

him, he contrived, by great pecuniary sacrifices, to make 
his peace with-Antony, and returned. in high credit 

to his kingdom. It was upon. this occasion that he dis- 
played.that conflict of passions, which for ever embit- 
tered his domestic life, Being distractedly fond of his 
wife Mariamne, and unable to endure the thoug't of 

her falling into the hands of another, he exacted a solemn 

romise from Joseph, whom he appointed to govern in. 
his absence, that if the accusation should prove fatal 
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Herod. {0 him, he would put the queen to death. . Joseph dis~ 
‘-y~—" closed the secret to Mariamne, who, indignant at this 

savage proof of his affection for her, conceived from 
that moment a deep and settled aversion to her hus- 
band. Upon his return, some hints were thrown out 

_ respecting Joseph’s familiarity with Mariamne during 
his absence. These suspicions he communicated toy his 
wife, who immediately recriminated, and upbraided 

‘him. with his. cruel order. concerning her. His fury 
‘then became unbounded. He put Joseph to death for 
betraying the secret confided to him, and threw his 
-mother-in-law Alexandra, into prison. About this time 
he received a visit from Cleopatra, who is said to have 

. entertained amorous inclinations towards him. These, 
however, Herod did not. gratify, but endeavoured to 
glut her avarice with profuse donations. 

In the war which broke out between Antony’and 
Octavius, Herod levied an army for the support of the 
former ; but’ was obliged first to encounter Malchus, 
king of Arabia, whom ‘he defeated and compelled to 
sue for peace. After the decisive battle of Actium, his 

. great object was to make terms with the conqueror ; 
.and, as a preliminary step, he put to death Hyrcan, 
the only surviving male of the Asmodean family. » Ha- 
ving taken this precaution to secure himself, he em- 
barked for Rhodes, and appeared before Augustus:in 

_all the ornaments of soyaliy excepting his diadem. 
With all the appearance of noble and ingenuous confi- 
dence, he related the faithful services he had perform- 
ed for his benefactor Antony, and hinted that he was 
-ready to transfer his gratitude and ‘allegiance to a new 
patron, from whom he should hold his crown and king- 
dom. Augustus was struck with the apparent magna- 
nimity of this defence of his former conduct, and re- 
placed the diadem on the head of Herod, who conti- 
vnued to be the most favoured of his tributary sove- 
reigns. 

But the good fortune which Herod experienced, as a 
prince, was poisoned by domestic broils, and particu- 
larly by the insuperable aversion of his wife Mariamne, 
whom at length he brought to trial, convicted; and ex- 
ecuted, She submitted to her fate with all the intre- 
pidity of conscious innocence, and -was sufficiently 
avenged by the dreadful remorse of her husband, whose 
peace of mind was for ever afterwards destroyed. In 
vain did he endeavour to banish her mi by scenes 
_of dissipation and cruelty: the charms of his ‘beloved 
Mariamne haunted him wherever he went; and he 
would frequently call aloud upon her name, as if will- 
ing to forget that she was no longer among the living. 
At times he would fly from the sight of men ; and on 
‘his return from solitude, which was ill suited to-a mind 
stricken with the consciousness of eas he became more - 

i brutal and ferocious than ever, and in his fits of phrenzy 
spared neither friends nor foes. ' Alexandra, who had al- 
ways exhibited the utmost malignity towards her daugh- 
ter, fell the unpitied victim of his rage. At length he 
appears ta haverecovered some portion of self-possession, 
and employed himself in projects of regal magnificence. 
He built at Jerusalem a magnificent theatre and amphi- 
theatre ; in which he caused games to be:celebrated in 
honour of Augustus; to the great displeasure of the 
zealous Jews, who ‘discovered Gentile profanation in 
the theatrical omaments and ‘spectacles. > These, and 
other offensive acts, excited a most serious ‘conspiracy 
against him, which he, fortunately for himself, disco- 
vered, and exercised the most brutal revenge on all the 
parties ‘concerned in it. He next built Samaria, which 
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he named Sebaste, and adorned with the most sump- 
tuous edifices ;. and for his security, he erected several 
fortresses throughout the whole:of Judea, of which the ~~ 
principal was called Cesarea, in honour of the. “ 
At the dedication of this last new. city, herdi ed 
such profuse magni , that us said, ‘ his soul 
was;too great for his kingdom.” The same taste for 
sumptuous magnificence was exhibited in his palaces, 
on which he lavished the most costly materials and 
workmanship. To supply the place of his lost Ma- 
viamne, he married another wife of the same name, the 
beautiful daughter of a priest, whom he: raised to the 
high rank of the pontificate. » His two sons 
by the first Mariamne he sent to be educated at Rome, 
and so ae. epee himself with Augustus: and his: mix 
nisters, that he was appointed imperial procurator :for 
Syria. 

about a yearand.a half, in a noble st TE aR 
During ‘the of this work iy visited. , and 

ther’s person and 
victed, and It was in reference to this trans« 
action that Augustus is to have said, that «it 
was better to be Hered’s hog than his son.” ; 

In the thirty-third year of his reign, occurred the 
memorable event of the birth of our Saviour ; upon 
which occasion, according to the Gospel:of St Matthew, 
the jealousy of Herod was so highly excited by the pro« 
phetic intimations of the future of the Messiah, 
that he slaughtered all the infants in Bethlehem, in hopes 
of destroying him:among the number. About this time 
Antipater returning from Rome, was arrested by his fa- 
ther’s orders, and accused of treasonable practices. ‘He 
wasfound guilty of conspiring against the life of the king, 
This and other calamities, combined with a guilty con- 
science preying upon a broken constitution, threw the 
wretched monarch into a loathsome and mortal disease, 
which has been represented by historians as a just ju 
ment of heaven forthe many foul past a Cs ieces 
of which he had been guilty. In truth, his ap- 

to increase as he approached the termination ‘of 
is career. A premature report of his death caused:a 

tumult in Jerusalem ; and those who had been impru- 
dently concerned in it,:»were immediately’ seized, and 
put to death, by order of the dying king. He also 
caused his son Antipater to’be slain in prison, and his 
remains to be treated with every species of insult and 
ignominy. Even on his death-bed, he had planned a 
scene of more atrocious cruelty than he had ever devised 
or attempted at any former period of his life. He sum- 
moned the most considerable. persons among the Jews 
to Jericho, and caused them to be shut up in the hip- 
podrome, or circus, and gave strict orders to have'them 
all , as soon .as he should have we pra 
« This,” said he, * will provide for my funeral all over 
the land, and\make family in the kingdom la« 
ment my death.” | Fortunately, however, this savage ore 
der was not executed by those to whom it was en« 

yes expired in th ighth of h Herod expired in the sixty-ei year is age, 
and the thirty-fourth of his reign. He bequeathed hi: 
kingdom to his son Archelaus, and left tetrarchies to his 
two other sons. The character of this monarch exhibits 
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HER 
-acombination of great talents and great vices. The 
success which attended his enterprizes, and which shed 
a false though dazzling lustre around his government, 
has given an eminent rank in the list of sovereigns ; 
while the savage disposition, which appears to have ta- 

' ken delight in the most revolting and horrible acts of 
cruelty, has consigned his memory to merited detesta- 
tion. He was the first, it may be remarked, who shook 
the foundations of the Jewish government. He appoint- 
ed the high-priests and removed them at his pleasure, 
‘without any regard to the laws of succession; and he 
entirely destroyed the authority of the national council. 
In short, his reign was similar to that of most able ty- 
rants; splendid and glorious to outward appearance, 
but, in reality, destructive of the prosperity of the king- 

_ dom over which he ided. See Jusephus, Prideaux, 
Lardner ; Univers. Hist. ;, and Gen. Biog. Dict. (z 
HERODOTUS, the most ancient of the Greek his- 

ymca -¥ works are extant, and thence called by 
ficero the Father of History, was born at Halicarnas- 

‘sus in Caria, in the first year of the 74th Olympiad, or 
about 484 years B.C. The name of his father was 
‘Lyxes; that of his mother Dryo The city of Hali- 
carnassus being at that time oppressed by the tyranny 
of Ly, is, grandson of Artemisia, Queen of Caria, 
Herodotus quitted his country, and retired to Samos ; 
from whence he travelled over Egypt, Greece, Italy, 
&c. collecting every where all the Sdemeation he could 
rocure concerning the origin and vg ne Bo nations, 
He then began to digest the materials he thus col- 
lected, and com that history which has preserved 
his name tation even to our times. e is 
nerally su to have written it in the island of 
Samos, where he studied the Ionic dialect, in which 
his hi is composed ; his native dialect being the 
Doric. \ He afterwards revisited his native place, and is 
said to have greatly displeased and irritated his coun« 
trymen, in consequence of having contributed, by his 
influence, to ro eens: of the —_ ent, Sg 
expulsion of t t pam, which obli im 
neat to go into eu. hen he had attained his 
thirty-ninth year, he was induced, by the desire of 
fame, to recite his history to the le assembled at 
the Olympic games. It was received with universal 

lause, and procured him a general and permanent 
colcbeity hout all the states of Greece. The 
lace and period of his death are uncertain; but it is pro- 

le that he died in exile in a town of Magna Grecia. 
The history of Herodotus embraces a period of about 

240 years, from the time of Cyrus the Great, to Xerxes ; 
and contains, besides the transactions between Persia 
and Greece, a sketch of the affairs of other nations, as 
of the Lydians, Ionians, Lycians, Egyptians and Mace-~ 
donians. The work is divided into nine books, which 
are called after the nine muses, not by the historian 
oben but, as it is a — cone at the 

pic games, when were recited, as a com- 
pliment to the author. is 
As an historian, Herodotus has been generally cen< 
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sured for betraying too great a iality for the '- Herodotus. 
vellous, But @ me be remarked in hi justification, —_——_ 
Imo, That the truth of many of the physical phenome. 
na which he relates, and which were considered as in- 
credible prodigies by the ancient writers, has been 
abundantly confirmed by modern discoveries ; and, 2do, 
That Herodotus compiled a great part of his history 
from popular traditions, and expressly cautions his 
readers against an implicit belief of many of the won- 
derful things he relates upon the authority of mere 
hearsay. And it is an argument much in favour of 
this ancient writer, that his chronology requires leas 
correction, according to Newton’s Canons, than that of 
any of the subsequent Greek historians. With 
to those great transactions which took place in Greece 
after his own birth, he is erally thought to be wor- 
thy of credit ; and the publication of his work, at a ge- 
neral assembly of the nation, may be considered as a 
voucher for bis veracity. He has, nevertheless, been 
suspected of partiality in particular instances ; and Pin- 
tarch, the most formidable of his critics, wrote a small 
treatise On the Malignity of Herodotus, in which he 
expressly taxes him with injustice towards the The- 
bans and Corinthians, and, indeed, towards the Greeks 
in general. His history, however, is still accounted 
one of the most precious relics of antiquity. The 
| Seo inconvenience attending the geranal ‘f this 

istorian, results from his method and arrangement, 
which are extremely awkward, irregular, and discur- 
sive ; some entire histories being introduced, by way of 
‘parenthesis, in the bodies of others. His style is 4 
graceful, flowing, and copious even to edubecands: hf 
chief excellence lies in narrative, as it seems to want 
force and conciseness for sentiment and remark, in 
which he is surpassed by Thucydides. Herodotus is 
esteemed the model of the Ionic, and Thucydides of 
the Attic dialect. . 

Besides this work, Herodotus is sup to have 
written an history of Assyria; which, if it was ever 
published, (which seems doubtful,) is now lost. The 
Life of Homer, which is usually printed at the end of 
his works, has also been ascribed to Herodotus; but 
the best critics are of opinion that it is the production 
of a different author. 

The two best editions of Herodotus are that of Wes- 
seling, fol. Amsterdam, 1763 ; and that of Glasgow, in 
9 vols. 12mo. 1761. A very excellent edition of Hero-~ 
dotus, in Greek and Latin, was published in Edinburgh 
by Mr Laing, in 7 vols. 12mo, in the year 1806, cor- 
rected by Professor Porson and Professor Dunbar. The 
edilio princeps is that of Aldus, Venet. fol. 1502. There 
are two English translations of this historian; the one 
by Littlebury, in 2 vols. 8vo. and the other by Mr 
Beloe, in 4 vols. 8vo. with many useful and entertain- 
ing remarks and annotations. ‘There is also an excel~ 
lent French translation, with very learned notes, by M. 
Larcher. The y of Herodotus has been ex- 
amined and explained by the ingenious Major Rennell, 
in one volume 4to, 1800. (*) 
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